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PRELIMINARY STATEMENT 

Defendant City of North Wildwood’s (“NWW’s”), motion is 

procedurally deficient because it fails to state claims that can 

be addressed by the Court, makes claims that are not ripe for 

consideration, and requests relief that cannot be disposed of in 

a summary manner.   

The New Jersey Department of Environmental Protection (“DEP” 

or “Department”) has been charged by the legislature with reviewing 

all development in coastal areas.  Preconstruction review and 

approval of coastal protection facilities like bulkheads is 

necessary to ensure protection of both the public and the 

environment, and the review is highly technical.  Nevertheless, 

NWW has filed a motion for leave to file a Counterclaim seeking 

injunctive relief in the form of an order from the Court 

authorizing it to install a bulkhead without first obtaining DEP 

approval and despite DEP’s stated concerns about the safety and 

effectiveness of the proposed bulkhead.  NWW also seeks unrelated 

monetary relief.   

NWW’s best and most prudent course of action is to file an 

application with DEP relevant to the alleged current emergent 

conditions, cure any administrative deficiencies in its 2020 

application, and proceed with a technical review of its 

applications with DEP.  DEP has repeatedly discussed these options 

with NWW and has offered it’s technical expertise and expedited 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 3 of 31   Trans ID: CHC202314671 



2 

help.   

In its proposed Counterclaim, NWW requests that the Court use 

its equitable powers to stand in the shoes of the DEP and authorize 

specific oceanfront construction, including the installation of a 

bulkhead between 15th and 16th Avenues, without a permit or 

emergency authorization (“EA”) granted by the DEP.  NWW has 

resorted to this extraordinary request after it failed to timely 

challenge DEP’s partial denial of NWW’s October 5, 2022 Emergency 

Authorization application, in which the City requested the same 

relief.  But the ability to approve their request, which lies with 

DEP pursuant to the Coastal Area Facilities Act (“CAFRA”), exceeds 

the broad equitable powers of the Court.    

NWW further contends it is entitled to monetary relief based 

on the alleged breach of a State Aid Agreement, entered into 

between DEP and NWW on March 1, 2022.  NWW seeks damages from the 

Department in the amount of $21,000,000, for expenses NWW allegedly 

incurred that largely pre-date the State Aid Agreement itself.  

Even so, this demand was made by NWW without first filing of a 

required, valid notice of claim pursuant to the New Jersey 

Contractual Liability Act, N.J.S.A. 59:13-5 et seq.  A notice of 

claim must be filed at least ninety (90) days prior to the filing 

of an action against a state agency in accordance with N.J.S.A. 

59:13-5.  As such, NWW’s claim for damages is premature and not 

ripe for consideration by this Court.  
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Even if the Court were to approve NWW’s motion, its 

Counterclaim would fail on the merits and DEP reserves its right 

to file a more specific Motion to Dismiss.  This Court simply has 

no authority in law or equity to authorize the installation of a 

bulkhead without DEP approval and the DEP has diligently fulfilled 

all of its obligations under the State Aid Agreement.  As such 

NWW’s request for leave to file a Counterclaim should be denied in 

its entirety. 

STATEMENT OF FACTS AND PROCEDURAL HISTORY1 

NWW’s History of Noncompliance 

Since 2012, NWW has engaged in extensive oceanfront work 

without the necessary DEP approvals and permits including, 

destroying/disturbing existing vegetated dunes, wetlands and 

wildlife habitat, by grading, excavating and filling these areas 

and constructing a lengthy bulkhead, as well as constructing 

numerous other oceanfront structures and pathways.  Certification 

of Michele Kropilak ¶ 6.  NWW and its leasehold developer also 

constructed numerous unpermitted structures including a private 

swim club on the nearby Seaport Pier.  Id. at ¶ 9.  Most relevant, 

in 2020, NWW destroyed/disturbed more than 6 acres of mature, 

                     
1 The Statement of Facts includes a reiteration of certain facts and 
references to certifications previously submitted in support of DEP’s 
Order to Show Cause, as same are also relevant to NWW’s motion for leave 
to file a Counterclaim.  Courtesy copies of the referenced certifications 
are being resubmitted with this opposition brief for the Court’s ready 
reference and convenience. 
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densely vegetated dunes, and installed a vinyl and/or steel 

bulkhead from 3rd Avenue to 13th Avenue without applying for or 

receiving the required DEP permits prior to construction.  Id. at 

¶¶ 7, 9.  DEP was alerted to this unauthorized activity and issued 

NOVs to NWW and its oceanfront development contractors NOVs for 

these violations on June 6, 2020.   Id.  This area is regulated by 

DEP under CAFRA, the Freshwater Wetlands Protection Act (“FWPA”), 

and its implementing regulations, and the Flood Hazard Area Control 

Act (“FHACA”) and its implementing regulations.  Id.  

NWW subsequently filed a permit application in 2020, to 

attempt to legalize the existing unauthorized bulkhead and other 

unauthorized oceanfront structures, and to further expand the 

bulkhead south from 13th Avenue to 25th Avenue within dunes along 

the oceanfront.  Certification of Colleen Keller ¶¶ 7-10.  DEP 

notified NWW that this permit application is administratively 

deficient, but NWW has to date declined to provide information 

necessary for DEP to deem the application complete for review.2   

                     
2 Technical review of the 2020 permit has not commenced as of the date 
of this application because DEP has determined that the permit remains 
administratively deficient.  Certification of Colleen Keller at ¶¶ 9, 
10.  Technical review cannot commence until the deficiencies have been 
addressed by NWW.  Id. ¶ 10.  An administrative deficiency notice was 
issued by DEP on December 3, 2020 for the permit application to legalize 
the unauthorized bulkhead that was installed from 7th Ave to 13th Ave and 
the proposed expansion of the bulkhead.  Id. at 9. This administrative 
deficiency was issued for missing, but required, property owner 
signatures and the initial newspaper ad as required by CAFRA.  Id. NWW’s 
counsel has represented that these deficiencies are being addressed and 
a new application should be submitted to DEP. See First Supplemental 
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Id.  NWW recently requested, and was denied authorization, to 

install a section of the 2020 proposed steel bulkhead from 15th to 

16th Avenues in its most recently filed EA as noted above.  

Certification of Jennifer Moriarty ¶ 9. 

 Post-Ian Emergency Authorization Request 

On the evening of October 3, 2022, DEP received an email from 

NWW’s consultant indicating that NWW would be submitting an EA 

request to protect the Beach Patrol Building at 15th Avenue.  

Certification of Colleen Keller at ¶ 13.  The next day, DEP 

responded indicating that it would expedite review of the EA and 

reminded NWW of the standards applicable to post-storm restoration 

within the Coastal Zone Management (“CZM”) Rules, N.J.A.C. 7:7-

10.3(b).  Id. ¶ 14.  NWW submitted a request for an EA pursuant to 

N.J.A.C. 7:7-21.1 on October 5, 2022, that identified the 

impairment of the protective dune system in the area of 15th and 

16th Avenues due to erosion and claimed that a “breach condition 

was imminent.”  Certification of Jennifer Moriarty at ¶ 5.   

NWW sought an EA for: 1) immediate installation of jersey 

barriers at the City’s beach patrol building/oceanfront safety 

facility; 2) future installation of a bulkhead in the same 

location; 3) reshaping of the ocean side of the dune within this 

area; and 4) repair of the 16th Avenue right-of-way to the beach 

                     
Certification of Kevin Terhune, ¶ 9.  To date, an updated application 
has not been submitted to DEP so that technical review may commence.   
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and the 25th Avenue vehicular access.  Certification of Jennifer 

Moriarty Exhibit A.    

Following receipt of NWW’s EA request, DEP promptly reviewed 

the information submitted in the request including the photographs 

submitted by NWW, an aerial photograph of this area taken by DEP 

on October 6, 2022, and on the ground photographs taken by the 

Office of Coastal Engineering (“OCE”) of the area on October 4, 

2022.  Id. at ¶ 10.  Staff from the Division of Land Resource 

Protection (“DLRP”), the DEP Division tasked with approving or 

denying the EA request and all land use permits, consulted with 

staff from the OCE who are knowledgeable and experienced with the 

size and shape of beach and dune systems that provide protection 

in towns along the State’s coast.  Id.  Based on information 

compiled, and internal consultation with OCE, on October 7, 2022, 

DEP partially granted item 1 of the EA for the installation of the 

temporary jersey barriers and removal/relocation of 

composite/timber decking walkway to allow for the barriers.  Id. 

at ¶ 8.   

DEP determined that the other three requests: installing a 

bulkhead; reshaping the dune remnants; and reconstructing the 16th 

and 25th Avenue access points, were not necessary to prevent an 

imminent threat.  On October 12, 2022, DEP denied these additional 

three additional requests.  Id. at ¶ 9.  DEP’s EA determination 

was published in the DEP Bulletin on October 19, 2022.  Id.  In 
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its notification denying additional EA relief, DEP reasoned NWW 

was not eligible for the three requests, because NWW had not 

demonstrated that there is an imminent threat to the loss of life 

or severe loss of property based on existing conditions, and that 

an application for a technical Individual Permit needed to be 

submitted for review of a bulkhead.  N.J.A.C. 7:7-21.1; Id. at ¶¶ 

10, 12.  The emergent effects of Ian had subsided and a substantial 

dune/beach berm remained in place that would offer shore protection 

during a future storm.  Id. at ¶ 10; see also the Certification of 

Michael Lutz at ¶ 7 (finding in his October 6, 2022 site visit 

that Hurricane Ian caused some erosion of the beach berm, but the 

beach berm and dune remained both to the North and South of 15th 

Avenue).  In addition, an EA is intended for immediate action, and 

the proposed bulkhead would not be installed immediately because 

NWW had not yet ordered the required materials.  Certification of 

Jennifer Moriarty at ¶ 11.  N.J.A.C. 7:7-21.3(d)(1) provides that 

the regulated activities authorized under an EA shall be commenced 

within 30 calendar days after the Department’s verbal decision to 

grant the EA.  Id.  Typically, an EA is proposed for emergency 

work that will be done within ten days of the issuance date for 

immediate protection if necessary.  Certification of Colleen 

Keller at ¶ 16.  A bulkhead would require significantly more time 

to plan, order and install and therefore, would not be considered 

an immediate emergency response.  Id.  On October 20, 2022, DEP 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 9 of 31   Trans ID: CHC202314671 



8 

re-emphasized to NWW that the CZM Rules, N.J.A.C. 7:7-10.3(b), 

authorize certain emergency post-storm beach restoration 

activities that are designed to return the beach to its pre-storm 

conditions.  Id. at ¶ 20.    

Less invasive shore protection measures are clearly 

contemplated in N.J.A.C. 7:7-10.3(b).  Id. at ¶ 14.  These measures 

include the placement of clean fill material with grain size 

compatible (or larger than) the existing beach material; the 

bulldozing of sand from the lower beach profile to the upper beach 

profile; the alongshore transfer of sand on a beach; the placement 

of concrete, rubble, or rock; and the placement of sand geotextile 

bags or tubes.  Id. at ¶¶ 14, 20.  All of these measures were 

unpersuasively dismissed by NWW out of hand citing logistical 

difficulty and expense.  Certification of Jennifer Moriarty ¶¶ 14-

16.     

DEP further explained in its October 12, 2022 correspondence 

that a bulkhead must be considered through a permit application 

under the CZM Rules because “the proposed bulkhead could increase 

erosion to the beach/dune system waterward of the [lifeguard 

station] structure, and to the north and south of the structure 

due to end-effect erosion, which could exacerbate, rather than 

alleviate, the problems faced by the City in future storms.”  Id. 

at ¶ 12.  NWW acknowledges this possibility in its October 20, 
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2022 letter to the Commissioner.  See Ex. E to the Certification 

of Jennifer Moriarty.       

DEP also reminded NWW of its pending permit application for 

the proposed bulkhead (which includes the section in its EA 

requested location) that has been administratively deficient since 

2020.  Id.  DEP recommended that NWW cure the known administrative 

deficiencies communicated to NWW on December 3, 2020, in its 

pending bulkhead permit application so that DEP can start its 

technical review and assess the environmental impact of the 

proposed bulkhead as required by the CZM Rules, FHCA and FWPA 

regulations.  Id. at ¶¶ 9 and 12.  DEP committed to expediting 

review once the administrative deficiencies were addressed by NWW, 

however, NWW has not taken the necessary steps to date.  Id. at 

¶12; see also Certification of Colleen Keller at ¶ 21.  On October 

27, 2022, DEP sent an email to NWW’s counsel requesting a meeting 

to discuss NWW’s 2020 permit application.  Id. at ¶ 21.  To date, 

no meeting has been scheduled.  Id.    

NWW did not agree with DEP’s partial denial of its EA, and 

sent a letter on October 20, 2022, indicating that it was moving 

forward with the unauthorized dune reshaping, which commenced that 

morning, and installation of the unauthorized bulkhead in the area 

of 15th and 16th Avenues.  Certification of Jennifer L. Moriarty ¶ 

17.  That same day, H4 Enterprises, LLC, working for NWW, completed 

a portion of the dune reconstruction by excavating sand located at 
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the 11th Avenue beach berm and grading the sand into the dunes from 

14th to 16th Avenues without a required CAFRA permit and in violation 

of the EA.  N.J.A.C. 7:7-2.2; Certification of Michele S. Kropilak 

¶¶ 10-13.   

DEP issued NWW a Notice of Violation (“NOV”) for NWW’s 

unauthorized dune disturbance and sand excavation on October 20, 

2022.  On October 28, 2022, DEP issued the contractor, H4 

Enterprises, LLC an NOV for completing the unauthorized sand 

excavation and dune grading work.  Certification of Michele S. 

Kropilak ¶¶ 10, 11.  Counsel for NWW also indicated that the 

fabrication of the steel sheets for the bulkhead was expected to 

begin on November 1st, with installation planned for December 5, 

2022.  Certification of DAG Kevin Terhune (“Terhune 

Certification”) Exhibit A.  

On November 9 and 16, 2022, DEP received letters from the 

Mayor of NWW indicating that NWW intends to move forward with the 

construction of at least 404 linear feet of bulkhead in the 

vicinity of 15th and 16th Avenues.  Certification of Jennifer 

Moriarty at ¶ 18.     

The Department has been actively visiting NWW’s oceanfront 

since the EA request was filed on October 5, 2022 to document the 

conditions, and in particular the beach berm/dune in front of the 

Beach Patrol Building at 15th Avenue.  Certification of Mike Lutz.  

The conditions, as documented in the photographs in the Exhibits 
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to Mr. Lutz’s certification, highlight that there has been some 

erosion, but the beach berm/dune remains.  DEP conducted a flyover 

of NWW’s oceanfront on November 3, 2022 to document oceanfront 

conditions.  Certification of Michael Lutz at ¶¶ 31-34.  Mr. Lutz 

also collected and analyzed GPS data regarding the length of the 

beach berm/dune from 14th to 16th Avenues and determined that there 

is approximately seventy feet of beach berm and dune directly in 

front of the Beach Patrol Building at 15th Avenue.  Id. at 28.  

Designated Freshwater Wetlands and Freshwater Wetland Transition 
Area North of Beach Patrol Building at 15th Avenue  
 
 On July 10, 2019, DEP issued a Freshwater Wetlands Letter of 

Interpretation (“LOI”) verifying the boundary of the freshwater 

wetlands located directly north of the Beach Patrol Building at 

15th Avenue.  Certification of Jennifer Moriarty at ¶ 19.  Regulated 

activities proposed within a wetland, wetland transition area or 

water area, as defined by N.J.A.C. 7:7A-2.2 and 2.3 of the FWPA 

Rules, require a permit.  Id. at ¶ 20.  NWW has applied for a FWPA 

permit in its 2020 permit application to expand the bulkhead in 

the same proposed location of the bulkhead in the October 2022 EA.  

Id.  The proposed expanded bulkhead in the 2020 permit application 

will impact the freshwater wetlands transition area near the Beach 

Patrol Building.  Id.  NWW submitted a hand-drawn map of the 

proposed bulkhead in the EA and it is unclear to DEP if the bulkhead 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 13 of 31   Trans ID: CHC202314671 



12 

under the EA will impact this freshwater wetland transition area.  

Id. at ¶ 21.  

 The Department has determined that the freshwater wetlands 

and freshwater wetlands transition area north of the Beach Patrol 

Building is likely of exceptional resource value and provides 

important habitat for state endangered migratory raptors.  

Certification of Laurance S. Torok at ¶¶ 7-9.    

Stevens Institute of Technology Report Regarding Erosion Analysis 
of the Dune System at 15th Avenue 

 DLRP consults with the Stevens Institute of Technology to 

review certain shore protection projects that have been proposed 

within the coastal environment to provide DEP with comments 

regarding design and whether the project could cause adverse 

impacts to the adjacent coastal system from a coastal engineering 

perspective.  Certification of Colleen Keller at ¶ 6.  While DLRP 

does not traditionally consult with the Stevens Institute on EA 

requests, DLRP reached out to the Director of the Stevens 

Institute, Mr. Jon Miller, for his opinion on the recent erosion 

in the area of 15th Avenue.  Id. at ¶ 22.  Mr. Miller had previously 

opined on July 25, 2022, that NWW’s shoreline from 13th to 25th 

Avenues remains healthy and that the dunes are well vegetated.  

Id. at ¶ 23.  He further opined that the dune system in this area 

is adequate to protect upland infrastructure and the need for a 

continuous bulkhead is not apparent.  Id.  On November 15, 2022 
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Mr. Miller advised DLRP that his conclusions from the summer 

regarding NWW’s shoreline from 13th to 25th Avenues remained 

unchanged.  See Exhibit F of Certification of Colleen Keller.   

Subsequent Communications Between the Parties 

NWW indicated to this Court in its December 7, 2022 letter 

that NWW would file a new EA application if a new emergent 

situation arises.  NWW’s counsel has also repeatedly indicated to 

DEP since the filing of this Order to Show Cause that NWW is 

preparing a new EA application and would submit it when NWW 

believed emergency conditions warranted an EA application.  See 

First Supplemental Certification of Kevin Terhune, ¶¶ 5, 7, 10 and 

11.   

 During the pendency of this action, DEP representatives and 

counsel have maintained consistent and timely communication with 

counsel for NWW offering assistance, including offers to pre-

review any new draft EA that NWW was willing to submit for 

consideration.  To date, NWW has not filed a new EA with DEP to 

address what NWW continues to allege are emergent conditions on 

its oceanfront. Id. 

NWW’s Motion for Leave to File a Counterclaim 

 On January 4, 2023, NWW filed opposition to DEP’s application 

for preliminary injunctive relief and filed a motion for leave to 

file a Counterclaim in DEP’s summary proceeding.  

In addition to a claim for damages for the breach of a State 
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Aid Agreement (“SAA”) entered into between DEP and NWW, NWW 

requested the extraordinary relief that this Court use its broad 

equitable powers to authorize the installation of a bulkhead along 

15th and 16th Avenues.  See Certification of Anthony S. Bocchi, 

Exhibit A.  DEP submitted its Reply Brief and supporting 

certifications in response to NWW’s opposition on January 11, 2023.  

The SAA entered between DEP and NWW was not fully executed until 

March 1, 2022 when it was signed by the Commissioner.  

Certification of Christopher Constantino.  Appendix D to the SAA 

contains the required easements DEP must obtain in NWW and Appendix 

D contains no due date by which DEP must obtain the easements.  

Id.  DEP has been actively working on obtaining these easements in 

NWW.  Id.       

The instant Brief and attached Certifications are being 

submitted in opposition to NWW’s motion for leave to file a 

Counterclaim. 

Issuance of an AONOCAPA by DEP 

 On January 12, 2023, DEP issued an Administrative Order and 

Notice of Civil Administrative Penalty Assessment (“AONOCAPA”) to 

NWW.  See Certification of Jennifer Moriarty in Opposition to NWW’s 

Motion for Leave to File Counterclaim, Exhibit 1. 
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ARGUMENT 

POINT I 

NWW’S REQUEST FOR LEAVE TO FILE A COUNTERCLAIM MUST BE 
DENIED BECAUSE IT IS PROCEDURALLY INSUFFICIENT AND 
REQUESTS RELIEF THAT CANNOT BE RESOLVED IN A SUMMARY 
MANNER._______________________________________________ 

 NWW’s contends that it needs to file a counterclaim pursuant 

to the Entire Controversy Doctrine.  However, must first obtain 

leave of Court to file a counterclaim in this summary proceeding, 

NWW’s application fails to provide sufficient facts indicating 

that it is authorized by rule or statute to proceed in a summary 

manner, and fails to plead facts sufficient for the Court to 

determine that the requested relief can be completely disposed of 

summarily. Further, NWW allegedly requests preliminary injunctive 

relief that is not sufficiently supported by verified pleading or 

affidavit.  NWW’s Counterclaim also asserts a claim for breach of 

contract between DEP and NWW which is both unrelated to this matter 

and not ripe for determination by the Court.  As such, the Entire 

Controversy Doctrine would not require the inclusion of such claims 

in this summary action.  

 Count One of NWW’s proposed Counterclaim, entitled “Injunctive 

Relief” does not plead facts setting forth what actions or 

inactions it seeks to enjoin.  Rather, Count One asks the Court to 

grant affirmative, summary relief, that was properly denied by DEP 

in its review of NWW’s EA application of October 5, 2022.  

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 17 of 31   Trans ID: CHC202314671 



16 

 NWW had the opportunity to appeal DEP’s denial of its EA 

application to the OAL, or in limited circumstances, to the 

Appellate Division, which has exclusive jurisdiction to review a 

final agency action. See Matter of Valley Road Sewage Co., 295 

N.J. Super. 278, 290-91 (App. Div. 1996), aff’d 154 N.J. 224 (1998) 

(holding that only the Appellate Division has jurisdiction to 

review the merits of a final State agency action and that such 

review by a trial court is precluded by R. 4:67-6(c)(3)).   

 Rather than pursue review of DEP’s decision in the appropriate 

forums, NWW now seeks to file a Counterclaim which seeks to provide 

the exact same relief that was requested and denied in its 

partially granted EA application.  The “Facts Common to All Counts” 

simply state, in conclusory, unverified manner, that the 

installation of the bulkhead between 15th and 16th Avenues is 

critical to the protection of NWW, is absolutely necessary to 

protect against the imminent threat to life and property, and that 

the EA should not have been denied.  These are issues NWW should 

have argued before the appellate division and are beyond the scope 

of the Court’s broad jurisdiction.   

 Without adequate facts supported by affidavit or a verified 

pleading, NWW further claims that immediate and irreparable harm 

is likely to result in the absence of such affirmative relief.  

NWW sets forth in a conclusory manner that a breach of the dune 
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system is likely, and because it is the middle of the winter storm 

season, that this represents an imminent threat to life and 

property satisfying its burden for an EA under N.J.A.C. 7:7-21.1.  

These unverified claims are virtually identical to those claims 

that were addressed by DEP in its review and subsequent denial of 

NWW’s EA application. See Certification of Jennifer Moriarty, ¶¶ 

9 through 12.   

 The facts previously presented to DEP in NWW’s October 5, 2022 

EA application are not properly before the Court because NWW failed 

to challenge DEP’s partial denial of its EA application on October 

12, 2022.  Additionally, any new facts alleged by NWW in its 

counterclaim that were not previously presented to DEP in its 

October 5, 2022 EA application are also not properly before the 

Court because such facts have not been presented to DEP to make an 

agency decision.  If and when NWW decides to submit a new EA or 

CAFRA permit to DEP for consideration of these new alleged harms 

warranting either an EA pursuant to N.J.A.C. 7:7-21.1 or an 

Individual CAFRA permit, NWW can challenge those facts once a final 

agency decision has been rendered to either the OAL or the 

Appellate Division, as appropriate.  Any new data and opinion 

submitted by NWW to support its motion to file a Counterclaim is 

irrelevant to and lies outside the scope of DEP’s request for 

preliminary injunctive relief.  This Court does not have 

jurisdiction to further consider same.  
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              POINT II 

NWW’S REQUEST FOR LEAVE TO FILE A COUNTERCLAIM MUST BE 
DENIED BECAUSE THE REQUESTED RELIEF EXCEEDS THE 
EQUITABLE AUTHORITY OF THIS COURT. 

 While a chancery court possesses broad equitable powers and 

has great flexibility to devise a remedy where equity so requires, 

this authority is not unlimited and cannot circumvent the 

discretionary authority that our state legislature has granted to 

the DEP.  Since the regulatory authorization sought by NWW in its 

“Injunction” claim is not within the powers of the Court, NWW’s 

motion for leave to file a counterclaim should be denied.  

A. Relief Sought is beyond the Constitutional scope of this 
Court. 
 

 Article 3, paragraph 1 of the New Jersey Constitution sets 

forth that,  

The powers of the government shall be divided among three 
distinct branches, the legislative, executive and 
judicial.  No person or persons belonging to or 
constituting one branch shall exercise any of the powers 
properly belonging to either of the others, except as 
expressly provided in this Constitution.  

New Jersey Constitution of 1947, Art. III, para 1. 

DEP, is a principal department within the Executive Branch of 

the New Jersey State government vested with the authority to 

conserve and protect natural resources, protect the environment, 

prevent pollution, and protect the public health and safety.  

N.J.S.A. 13:1D-9.  DEP has exclusive authority to review permit 
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applications under CAFRA and EA applications brought pursuant to 

the CZM Rules.  N.J.S.A. 13:19-5.  NWW has acknowledged DEP’s 

authority in this regard by submitting its EA application to the 

DEP in the first instance.  It further acknowledges DEP’s authority 

by advising on multiple occasions that it would be submitting a 

new EA for consideration by DEP if the conditions on the beachfront 

warranted it and that NWW was addressing the administrative 

deficiencies in its 2020 CAFRA permit.  See First Supplemental 

Certification of Kevin Terhune.  NWW cannot now ask the Court to 

provide the exact relief that was previously denied by DEP, or 

consider new information and analysis that has come to light after 

DEP’s denial.  Any new information or analysis must be submitted 

to DEP, which has been tasked by the State legislature to decide 

what relief is appropriate or warranted.       

It is without question that the Court cannot exercise 

unconstitutional authorization through the use of its equitable 

powers.  The Court has jurisdiction pursuant to Rule 4:67-6(c)(1) 

to enforce final agency actions, not compel a State agency to make 

them.  See Ironbound Health Rights Advisory Commission v. Diamond 

Shamrock Chemical Company, 216 N.J. Super. 166, 176 (App. Div. 

1986) (holding that a judicial order compelling an executive agency 

to take discretionary action violates the separation of powers 

afforded by the New Jersey Constitution).  Indeed, even the merits 
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of those final agency orders are not reviewable in enforcement 

actions in Superior Court.  Rule 4:67-6(c)(3).     

B. Review of a final agency action is not justiciable before 
this Court. 
 
DEP’s Order to Show Cause and Verified Complaint was filed 

pursuant to Rule 4:67-6, and the trial court’s powers are limited 

to enforcement of DEP’s denial of NWW’s October 5, 2022 EA request 

for an emergency bulkhead.  See New Jersey Dep’t of Envtl. Prot. 

v. Mazza & Sons, Inc., 209 N.J. Super. 13, 22-23 (App. Div. 2009). 

“Rule 4:67-6(c)(3) does not permit a trial court to inquire 

into the validity of an agency order.  The Rule simply gives agency 

orders the force of law with all of the law’s panoply of power to 

punish for contempt.” State Farm Mut. Auto Ins. Co. v. State, 118 

N.J. 336, 344 (1990).  R. 4:67-6(c)(3) states in pertinent part 

that “the validity of an agency order shall not be justiciable in 

an enforcement proceeding.” Rather, pursuant to R. 2:2-3(a), the 

Appellate Division has exclusive jurisdiction to review the merits 

of final state agency determinations.  Matter of Valley Road Sewage 

Co., 295 N.J. Super. 278, 290-91 (App. Div. 1996), aff’d 154 N.J. 

224 (1998) (holding that only the Appellate Division has 

jurisdiction to review the merits of a final State agency action 

and that such review by a trial court is precluded by R. 4:67-

6(c)(3)); State Farm v. Dept. of Public Advocate, 227 N.J. Super. 

99, 131 (App. Div. 1988), aff’d 118 N.J. 336, 344 (1990); Dept. of 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 22 of 31   Trans ID: CHC202314671 



21 

Community Affairs v. Wertheimer, 177 N.J. Super. 595 (App. Div. 

1980).  The Court is also not permitted to replace its judgment 

for DEP’s when it is the State Agency tasked with making permitting 

decisions pursuant to CAFRA and the CZM Rules, including EA 

applications.  See Pinelands Pres. Alliance v. N.J. Dep’t of Envtl. 

Prot., 436 N.J. Super. 510, 524 (App. Div. 2014) (finding that 

Courts “extend substantial deference to an agency’s interpretation 

and application of its own regulations, particularly on technical 

matters within the agency’s special expertise.”); see also In re 

Freshwater Wetlands Prot. Act Rules, 180 N.J. 478, 488-89 (2004).   

NWW, however, has failed to seek appellate review of the 

Department’s decision.  As such, NWW is not permitted to attempt 

to re-litigate DEP’s decision on its October 5, 2022 EA 

application, let alone request that the Court make an independent 

assessment of the viability of its proposed oceanfront 

construction ab initio, in  the current action to enforce a final 

agency decision.  Therefore, the Court should not grant NWW’s 

motion for leave to file a counterclaim for a court order to 

install a bulkhead, a regulated activity that requires permit 

approval under CAFRA and the CZM Rules, to which DEP is the State 

Agency statutorily tasked with providing such authorizations.  

This administrative authority has been reserved for DEP by the 

State legislation and is clearly outside even the broadest 

equitable jurisdiction of the Court.   
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C. New permit or EA applications are necessary for any coastal 
construction.      
 
DEP is not responsible for deciding what shore protection 

measures NWW may choose to address its ongoing concerns for its 

oceanfront.  It is responsible for evaluating the shore protection 

measures that NWW wishes to implement.  It is the burden of NWW at 

this point of the proceedings to either request an EA pursuant to 

N.J.A.C. 7:7-21.1 or submit an Individual Permit pursuant to the 

CAFRA and the FWPA to install a bulkhead.  In fact, NWW concedes 

in its December 7, 2022 letter to the Court that it would file a 

new EA application if a new emergent situation arises.  NWW’s 

counsel has also repeatedly indicated to DEP since the filing of 

its Order to Show Cause that NWW is preparing a new EA application 

and would submit it when NWW believed emergency conditions 

warranted a new EA application.  See First Supplemental 

Certification of Kevin Terhune, ¶¶ 5, 7, 10 and 11, which was 

submitted in support of DEP’s reply brief and in further support 

of DEP’s OTSC.       

 DEP has repeatedly reminded NWW that it is prepared to discuss 

a new EA application and quickly review such a request. Id. 

Nevertheless, to date, NWW has not filed a new EA with DEP to 

address what NWW continues to allege are emergent conditions on 

its oceanfront.  Id.  DEP has also continued to remind NWW that it 

should cure its administrative deficiencies in its 2020 permit 
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application for a similar bulkhead so that DEP can quickly start 

technical review of that application.  Id.  NWW’s counsel has 

represented that these deficiencies are being addressed and a new 

application should be submitted to DEP.  See First Supplemental 

Certification of Kevin Terhune, ¶ 9.  To date, an updated 

application has not been submitted to DEP so that technical review 

may commence.  

 It is incredulous that NWW, after failing to appeal DEP’s 

partial denial of its October 5, 2022 EA, failing to cure the 

administrative deficiencies in its 2020 permit application, and 

failing to submit a new EA to address what it now alleges are new, 

emergent conditions, seeks such an extraordinary remedy from the 

Court.  Such relief is beyond the scope of the Court’s equitable 

jurisdiction, and even if the Court could consider this 

application, NWW presents new facts and conditions that cannot be 

disposed of in a summary manner.     

 Substantial deference to DEP’s expertise in regard to 

construction of coastal facilities is essential to the protection 

of the environment and the State’s natural resources.   Recognizing 

this, the legislature designated DEP as the exclusive 

discretionary authority to consider CAFRA permits and review EA 

applications related to the CZM Rules.  N.J.S.A. 13:19-5.  NWW has 

a path available to seek appropriate redress of its plans for 
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future oceanfront and shore protection.  This path, however, does 

not travel through this Court.  As such, the Court should deny 

NWW’s motion for leave to file a counterclaim because the 

counterclaims are either not within the jurisdiction of the Court 

and/or not ripe for review.  

POINT III 

NWW’S MOTION FOR LEAVE TO FILE A COUNTERCLAIM SHOULD 
BE DENIED BECAUSE NWW FAILED TO FILE A TIMELY NOTICE 
OF CONTRACT CLAIM AS REQUIRED BY N.J.S.A. 59:13-5. 

NWW contends that it is entitled to monetary damages in the 

amount of 21 million dollars for breach of a State Aid Agreement 

(“SAA”) entered into between DEP and NWW on March 1, 2022.3  NWW’s 

contractual claims are not ripe for consideration by the Court 

because they are outside of the scope of DEP’s Order to Show Cause, 

and are not of the nature that can be disposed of in a summary 

manner as proposed in the Count II of the Counterclaim.   

A party must comply with the procedures set forth in the 

Contractual Liability Act (“CLA”) in order to state a claim upon 

which relief can be granted against a public entity.  See N.J.S.A. 

59:13-1 to 10.  Since NWW failed to file a notice of contract claim 

                     
3 A true, fully executed copy of the referenced State Aid Agreement is 
attached as Exhibit 1 to the Certification of Christopher Constantino.  
NWW failed to attach the fully executed SAA in its papers and incorrectly 
states that the SAA was entered on November 16, 2021.  The SAA became a 
fully enforceable document on March 1, 2022 when the Assistant 
Commissioner signed the SAA.  NWW also failed to attach the Appendix to 
the SAA, which includes Appendix D that lists the easements DEP must 
obtain in NWW.  
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it is procedurally barred from filing a breach of contract claim.  

N.J.S.A. 59:13-5.  Therefore, the Court should deny NWW’s motion 

for leave to file a counterclaim for breach of contract as 

statutorily barred.   

For purposes of this Motion, the Act's requirements in 

N.J.S.A. 59:8-8 are most applicable.  N.J.S.A. 59:13-5 provides 

that a claimant's claim is “forever barred” if notice is not filed 

with the public entity within ninety (90) days of the claim’s 

accrual, except as otherwise provided in N.J.S.A. 59:13-6.  In 

other words, a complaint fails to state a claim upon which relief 

can be granted if a claimant does not properly file the CLA notice 

in accord with N.J.S.A. 59:13-5 or N.J.S.A. 59:13-6.  

DEP has confirmed that NWW has not filed a Notice of Claim 

pursuant to N.J.S.A. 59:8-9 with the State Treasury Department or 

directly with DEP.  See the Certification of Peter Ramos and 

Certification of Alice Previte.  As such, NWW’s Counterclaim 

against DEP cannot proceed until the expiration of ninety (90) 

days following the filing of a Notice of Claim.  

 Even if the Court were to entertain consideration of NWW’s 

assertions at this time, these issues are not related to the 

present action before the Court and will require substantial 

discovery and fact finding that exceeds the scope of a summary 

action.  DEP vehemently denies that it is in breach of the SAA, 
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has been diligently seeking the easements which NWW claims are 

required of the agreement, and has already obtained most of the 

easements listed in Appendix D of the SAA.  Certification of 

Christopher Constantino.4  Additionally, the SAA contains no 

deadlines by which the easements noted in Appendix D are to be 

obtained and, thus, there can be no breach of the SAA regarding 

DEP’s requirement to obtain the easements in NWW.  Id.  Further, 

NWW seeks reimbursement for expenses that are beyond the scope of 

the SAA and additional support must be provided to support its 

claims.  For these additional reasons, the Counterclaim is not 

ripe for consideration in a summary action and not required under 

the Entire Controversy Doctrine.  Therefore, the Court should deny 

NWW’s motion for leave to file a counterclaim. 

POINT IV 

IF THE COURT WERE TO PERMIT THE FILING OF NWW’S 
COUNTERCLAIM NWW'S CLAIMS COULD NOT BE DISPOSED OF IN A 
SUMMARY MANNER AND WOULD EQUALLY FAIL ON THE MERITS 
    

Throughout its submissions to the Court, NWW indicates that 

it has no choice but to request extraordinary relief from the 

Court, and that it is acting in the face of an immediate threat of 

irreparable harm to life and property.  Not only does DEP disagree 

with NWW’s assessment of the current conditions, but DEP maintains 

                     
4 It should be noted that the SAA submitted by NWW with is motion for 
leave to file a Counterclaim is not a true, fully executed copy of the 
SAA entered into between DEP and NWW.  A true copy has been attached to 
the Certification of Chris Constantino. 
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that NWW’s current situation is due in large part to its own 

actions and lack of diligence in working with DEP to address the 

dynamic conditions that it faces on its beachfront. 

NWW has submitted volumes of engineering data and analysis in 

support of its extraordinary request that the Court approve the 

installation of a bulkhead on its oceanfront.  See Certification 

of James Verna, Certification of Peter Lomax and Certification of 

Ralph Patrella, Jr. submitted in opposition to DEP’s application 

for preliminary injunctive relief and in support of NWW’s 

application for preliminary injunctive relief.  While this type of 

data and factual support is essential for DEP’s consideration of 

a CAFRA permit or EA application, it is unfit for the Court’s 

consideration under even its broadest equitable powers.  Ironbound 

Health Rights Advisory Commission v. Diamond Shamrock Chemical 

Company, 216 N.J. Super. at 176.   

NWW’s best and most prudent course is to file an EA 

application relevant to the alleged current emergent conditions, 

cure any administrative deficiencies in its 2020 permit 

application, and proceed with any technical review of its 

application with DEP.  DEP has repeatedly discussed these options 

with NWW and has offered to both pre-review any EA application and 

expedite technical review of any current or amended CAFRA permit 

application.   

If the Court were to exercise jurisdiction to grant an EA, 
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the technical data and opinion will require extensive discovery 

and expert analysis and testimony that cannot be heard in a summary 

manner. Further, DEP has substantial concerns regarding the 

engineering analysis NWW provided in support of the use of 

bulkheads on the NWW oceanfront that have not been reviewed by DEP 

in a permit application.  NWW’s current unpermitted bulkhead 

between 5th and 13th Avenues was placed along an eroding shoreline 

and was installed with no wave attenuating feature such as a 

seaward stone revetment often utilized in conjunction with 

bulkheads when moderate to large waves are expected due to the 

site conditions.  See Certification of Erick Doyle at ¶ 6.  

Moreover, this constant wave energy hitting the bulkhead without 

a beach berm or revetment to dissipate the wave energy, may be 

causing further erosion seaward of the bulkhead and possibly 

adjacent to any unreinforced sites, including the area from 13th 

Avenue south.  Id.  Therefore, DEP finds it likely that the illegal 

bulkhead is contributing to the continued erosion south of the 

bulkhead’s southern terminus.  Id.  This is why technical review 

of a CAFRA permit application are critical to analyze and minimize 

the proposed construction’s erosive impacts up and down beach as 

well as minimizing impacts to dunes, wetlands, or other CZM 

designated special areas.  See Certification of Colleen Keller at 

¶ 19.  Since NWW’s proposed counterclaims are not appropriate for 

a summary action, NWW’s motion for leave to file counterclaims 
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should be denied.     

CONCLUSION 

For the foregoing reasons the Court should deny NWW’s motion 

to file a Counterclaim and application for preliminary injunctive 

relief. 

 Respectfully submitted, 
 

 MATTHEW J. PLATKIN 
ATTORNEY GENERAL OF NEW JERSEY 
 
 

By: /s/ Kevin A. Terhune 
 Kevin A Terhune  
Deputy Attorney General 

 
Dated: January 13, 2023 
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SUPERIOR COURT OF NEW JERSEY, CAPE MAY COUNTY 

CHANCERY DIVISION 
Docket No. C-55-22 

 
NEW JERSEY DEPARTMENT OF 
ENVIRONMENTAL PROTECTION, 
 Plaintiff, 
 

v. 
 

CITY OF NORTH WILDWOOD, “XYZ 
CONTRACTORS” 1-10, “JOHN 
AND/OR JANE DOES” 1-10,   
 Defendants. 

Civil Action 
 
 

CERTIFICATION OF 
ERICK M. DOYLE IN OPPOSITION 
TO NWW’S MOTION TO FILE A 

COUNTERCLAIM 

 

I, ERICK M. DOYLE, of full age, certify and say: 

1. I am the Bureau Chief within the Division of Resilience 

Engineering and Construction, Office of Coastal 

Engineering (“OCE”) at the Department of Environmental 

Protection (“DEP”).  I previously provided a certification 

in support of DEP’s request for a preliminary injunction 

and temporary restraints on December 6, 2022 to stop North 

Wildwood (“NWW”) from installing a bulkhead as recently 

denied by the Department on October 12, 2022 in NWW’s 

Emergency Authorization (“EA”) application following the 
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remnants of Hurricane Ian, and in violation of numerous 

DEP statutes, as NWW does not have an approved permit to 

conduct such regulated activity.    

2. I make this certification in support of DEP’s opposition 

to North Wildwood’s (“NWW”) motion to file a counterclaim 

that requests court approval to install a bulkhead without 

DEP permit authorization or approval.  This supplemental 

certification focuses on NWW’s claim that its previously 

installed bulkhead along its oceanfront from 5th to 13th 

Avenues, which is unpermitted and unauthorized, has been a 

successful shore protection measure.  Attached to this 

certification are numerous studies and/or manuals from the 

National Oceanic and Atmospheric Administration’s Office 

for Coastal Management, the U.S. Army Corps of Engineers, 

and the Federal Emergency Management Agency (“FEMA”) 

highlighting the fact that a bulkhead may not be an 

appropriate shore protection measure when there is no 

supporting beach berm, and that this may result in further 

erosion to adjacent areas of the bulkhead.    

3. OCE was created to provide for the protection of life and 

property along the coast and preserve the vital coastal 

resources of New Jersey and is responsible for 

administering beach nourishment and shore protection 

projects throughout the State.  When OCE partners directly 
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with a municipality to deliver a shore protection project 

in what is known as a State and Local Project, OCE works 

with the municipality as a co-applicant, to determine, 

based on the current site conditions of the coastal area, 

what the appropriate and legal shore protection measure(s) 

are that should be implemented.  OCE routinely references 

federal studies and manuals to assist with its decision-

making, some of which are attached to this certification, 

to assist with its review of permit applications for shore 

protection measures pursuant to the Coastal Area Facility 

Review Act (“CAFRA”) and the Coastal Zone Management 

(“CZM”) Rules.  Then, either OCE or the municipality apply 

to the Division of Land Resource Protection for all 

necessary State permits and the United States Army Corps 

of Engineers (“USACE”) for all necessary Federal permits 

to implement the shore protection project.  OCE also 

consults with the Stevens Institute of Technology and the 

Stockton University Coastal Research Center as 

appropriate.   

NWW’s Previously Installed Bulkhead and Destruction of 

Dunes 

4. After hearing of eyewitness accounts by OCE staff 

previously, on July 28, 2020, the USACE sent OCE a letter 

confirming that NWW performed unauthorized demolition of 
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existing vegetated dunes from 7th to 12th Avenues.  See 

attached as Exhibit A.  In this letter, USACE stated that 

NWW has undertaken non-permitted changes to shoreline 

structures that “significantly affect” the layout of the 

federal project.  The federal project refers to the ongoing 

Hereford Inlet to Cape May beachfill project that was 

designed and authorized by USACE, with DEP serving as the 

non-Federal sponsor, to assist with coastal erosion.  

USACE’s letter further states that, due to these non-

permitted shoreline structures, including unpermitted 

construction of the steel bulkhead between 5th and 7th in 

2018, the extension of the bulkhead to 13th Avenue in 2020, 

and the removal of existing vegetated dunes from 5th to 12th 

Avenues has resulted in impacts to the federal project, 

including redesign and analysis and an increase in cost. 

Bulkheads as Shore Protection Measures 

5. A bulkhead is a human-made protective structure generally 

designed to stabilize the shore.  Bulkheads are “primarily 

soil-retaining structures which are designed to also resist 

wave attack.”  Generally, “for ocean-exposed locations 

vertical bulkheads alone do not provide a long-term 

solution because of foreshore erosion, toe scour, and 

flanking. Unless combined with other types of protection, 

the bulkhead must be enlarged into a massive seawall 
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capable of withstanding the direct onslaught of the waves.”  

U.S. Army Corps of Engineers, Engineer Manual, 1110-2-1204, 

“Environmental Engineering for Coastal Shore Protection,” 

p. 5-1 (July 10, 1989) attached as Exhibit B.  Bulkheads 

are generally built along bay and harbor shorelines and 

not the ocean because they are not designed to withstand 

direct wave action.  Thomas O. Herrington, “Manual for 

Coastal Hazard Mitigation”, New Jersey Sea Grant College 

Program, p. 76 attached as Exhibit C.  Moreover, “in cases 

where a bulkhead is needed to withstand moderate wave 

attack, rock facing is often placed along the seaward side 

of the structure to dissipate wave energy and provide scour 

protection.” Id.  Generally, bulkheads are not a suitable 

shore protection measure where there is no beach berm.  

Bulkheads are also not easily adaptable to account for sea 

level rise and may require full reconstruction.    See NOAA 

“Natural and Structural Measures for Shoreline 

Stabilization” (Feb. 2015) attached as Exhibit D.  FEMA’s 

March 2022 Fact Sheet 5.4 on Shorelines states that “the 

primary purpose of a bulkhead is to keep soil in place and 

prevent the shoreline from sliding during flooding and wave 

attack. Protecting the land beyond the bulkhead is 

generally a secondary consideration.” FEMA March 2022 Fact 

Sheet 5.4, “Shorelines” attached as Exhibit E.  FEMA also 
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finds that “bulkheads are not as strong as seawalls and 

are not suitable for ocean shorelines.” Id.          

6. NWW’s current unpermitted bulkhead between 5th and 13th 

Avenues was placed along an eroding shoreline.  

Furthermore, this bulkhead was installed with no wave 

attenuating feature such as a seaward stone revetment often 

utilized in conjunction with bulkheads when moderate to 

large waves are expected due to the site conditions. As a 

result, the bulkhead is continuously encountering direct 

wave attack from the ocean.  Without any wave attenuating 

feature to dissipate the wave energy other than the minor 

dissipation due to the Z-profile sheeting shape, wave 

energy is reflected along the length of the bulkhead to 

the terminus of the installation, which often leads to the 

phenomenon known as flanking, or end erosion.  This 

constant wave energy hitting the bulkhead without a beach 

berm or revetment to dissipate the wave energy, may be 

causing further erosion seaward of the bulkhead and 

possibly adjacent to any unreinforced sites, including the 

area from 13th Avenue south.  As such, it may be likely 

that the illegal bulkhead is contributing to the continued 

erosion south of the bulkhead’s southern terminus.   

7. The effectiveness of the current bulkhead, along with any 

possible installation of a bulkhead at 15th and 16th Avenues 
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should consider wave attenuation to break the energy 

associated with wave reflection and should be thoroughly 

technically reviewed via the permitting process as required 

by the CZM Rules.  

I certify that the foregoing statements made 
by me are true.  I am aware that if any of the 
foregoing statements by me are willfully 
false, I am subject to punishment. 

 

Dated: _____________ _______________________________ 
      Erick M. Doyle 

     

      

 

 

 

  1-13-23
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DEPARTMENT OF THE ARMY 
US ARMY CORPS OF ENGINEERS, PHILADELPHIA DISTRICT 

100 PENN SQUARE EAST 
PHILADELPHIA, PA 19107-3390 

1

Mr. William Dixon     28 July 2020 
Bureau of Coastal Engineering  
New Jersey Department of Environmental Protection 
Suite 140 
1510 Hopper Avenue  
Toms River, New Jersey 08753 
 
Dear Mr. Dixon: 

 
As you are aware on April 30, 2020 the Philadelphia District (NAP) was notified by the 
New Jersey Department of Environmental Protection (NJDEP) that the City of North 
Wildwood (NWW) had performed an unauthorized demolition of existing vegetated 
dunes which extend from 7th to 14th Avenues.  This work occurred in the area of the 
authorized but unconstructed Hereford to Cape May beachfill project.  This project will 
use sand mined from an offshore borrow area in Wildwood and Wildwood Crest to build 
a dune and berm from North Wildwood to Lower Township.  Following an investigation, 
NJDEP issued 2 separate notices of violations to North Wildwood in relation to the 
unpermitted activity.  NJDEP also requested that NAP perform a site visit to the 
proposed project area and determine the overall affect that the unpermitted work on the 
planned Federal project.  To this end, members of the NAP Project Delivery Team 
(PDT) met with NJDEP personnel on June 12, 2020 and developed the following 
assessment. 
 
Currently the project plans are at the 60% design level. The PDT is currently waiting on 
real estate easements to be obtained by NJDEP to procede with the development of the 
plans and specifications. The expectation is that the 90% plans and specifications will 
be completed once all necessary real estate easements are obtained for both the 
placement and mining of sand.   
 
In the interim since the 60% submission, the City of North Wildwood has undertaken 
several non-permitted changes to the shoreline structures that significantly affect the 
layout of the project dune and berm as currently designed. These include: 
 

a. The unpermitted construction of the steel sheet pile bulkhead between 5th and 7th 
Avenues in March/April 2018  

b. In March 2020 the sheet pile bulkhead was extended to the north side of 13th 
Ave, also without a permit.  

c. Removal of the existing vegetated dunes and crossovers from 5th to 15th 
avenues. See the images attached at the bottom of this document for before and 
after conditions of the existing dune removal. 
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Due to the observed structural and physical changes to the dune and berm in NWW, the 
USACE 60% design is in conflict with the current site conditions, and may require 
significant engineering re-analyses, and subsequent redesign of impacted locations of 
the project. This process will require the following activities due to the site changes: 
 

a. Any modeling that would be required in support of updates or alterations to the 
project to optimize the placement and alignment of the dune and berm.  The 
dune and berm locations were developed during the Feasibility Study based on 
storm erosion and inundation modeling analysis conducted to select an optimized 
design template that provided the highest level of net benefits selected from 
among several alternatives. It also should be noted that the placement of the 
project dune took into consideration the location of an existing stretch of 
vegetated dunes that have existed for decades from 7th to 15th Avenue.  As a 
result of this the proposed project dune placement was seaward of the existing 
vegetated dune.  It is recommended now that since the historic vegetated dune 
has been removed, the project dune be placed further landward than shown in 
the 60% design. This change in location would result in higher needed quantities 
but would lower the vulnerability of the project dune to storm erosion. 
 

b. Additional H&H analysis to estimate if the erosion rate has changed due to the 
changed site conditions.  The erosion rate was calculated previously to 
determine the re-nourishment volume and cycle.  If the erosion rate is estimated 
to increase from the previous calculated value due to the physical changes made 
in North Wildwood then the construction berm width and therefore sand 
quantities will need to increase.  In addition, the re-nourishment cycle length 
could become shorter if erosion rates are larger and re-nourishment needs to be 
place more frequently.    
 

c. The completed bulkhead has the potential to alter benefits evaluated in the 
feasibility analysis for the study area. While the new bulkhead could potentially 
reduce coastal storm risk, the removal of decades-old natural dunes along six 
blocks of oceanfront may result in a net increase in coastal storm risk for the area 
and greater susceptibility to storm events in the future.  The 2014 feasibility 
report evaluated storm damages for the then-existing and Future Without Project 
(FWOP) Conditions in North Wildwood, Wildwood, Wildwood Crest, and Lower 
Township. Analysis included investigation of the beach and dune profiles as well 
as the then-existing wooden bulkhead. Construction of the new steel bulkhead 
and the corresponding removal of dunes may impact the FWOP Condition and 
estimated Average Annual Damages (AAD).  Prior to construction the FWOP and 
AAD may be recalculated based on the new coastal morphology to reflect any 
changes to the proposed dune template which could impact the Benefit Cost 
Ratio and Average Annual Net Benefits metrics.  
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d. A volume analysis of sand needed to construct the project will need to be 
recalculated and the proposed borrow area may need to be revised based on 
those findings.  

e. The current drawings also reflect a sand back passing borrow location in 
Wildwood and Wildwood Crest and quantities associated with the 60% beach fill 
layout in North Wildwood. Since the entire beach template will need to be 
updated in North Wildwood, the quantities of mined sand will also change and all 
the relevant drawing sheets for these towns will also need to be revised.

f. Potential geotechnical investigations to verify subsurface conditions will support 
revised locations of project features.  

g. All crossovers in North Wildwood will need to be re-evaluated.
 

h. As part of any redesign of the dune and berm, an assessment of site drainage 
should be completed to evaluate the need for any additional drainage features 

 
i. Additional surveys in North Wildwood will need to be collected and used for 

subsequent analyses.  
 
In addition, the layout of any revised project dune will be negatively impacted by the 
recent construction of the steel sheet pile bulkhead at 5th Avenue which was 
constructed about 100 feet seaward of the rest of the bulkhead to the north in what 
appears to be an attempt to create public space landward of the bulkhead (Note the 
constriction of the project dune at 5th Ave. resulting from the seaward construction of the 
steel sheet pile bulkhead in Figure 1). This seaward location could create an area of 
focused erosion along the shoreline that will negatively impact any dune or beachfill 
placed in this location. Also, if the project dune at 5th Avenue is to be relocated seaward 
so that the bulkhead is buried within its footprint then that could increase the 
vulnerability of the dune to storm damage and higher erosion rates than previously 
calculated. Placing the dune seaward from its location as shown in the 60% plans could 
reduce the storm damage protection afforded to the community.  
 
To summarize, after completing the site visit the PDT has determined three potential 
project impacts.  Based on the past design effort, and an estimate of tasks necessary 
for a redesign and analysis, the estimated cost increase to the project could be on the 
order of $150,000 to $200,000.  If requested a more detailed cost estimated can be 
developed for future reference. 
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a. The proposed project dune alignment will most likely be realigned and shifted 
landward.  As previously stated the removal of the historic vegetated dune will 
now allow the placement of the engineered dune further landward.  The impact of 
this realignment is anticipated to have both a negative and positive impact to the 
project.  There will be an additional project cost associated with the remodeling 
and redesign of the dune and berm as well as an increase in the volume of sand 
needed to construct the project.  This volume increase will also increase the total 
cost to construct the project.  However, the ability to move the dune further 
landward will most likely result in a more resilient dune which could lower its 
vulnerability to storm damage. As recommended, additional engineering 
analyses will be required to evaluate these impacts.  
 

b. The volume of sand necessary for construction of the federal project is expected 
to increase due to the removal of the North Wildwood dunes.  This additional 
volume will need to be removed from the borrow area in Wildwood and Wildwood 
Crest and a check of the amount of available material within the borrow area will 
need to be completed in order to make sure the additional needed quantity does 
not exceed the available quantity.  The need for additional sand will result in a 
larger borrow area than was proposed during the 60% design.  Expansion of the 
proposed borrow area could also result in additional real estate easements 
necessary to complete the project.
 

c. The current alignment of the steel sheet pile could expose any constructed dune 
to a significant increase in erosion over time and pose as a threat to the 
sustainability of the dune during the four year re-nourishment cycle. 
 

Regardless of any of these potential impacts, NJDEP should continuing moving forward 
with real estate acquisition in order to proceed towards project construction. I would like 
to have our teams meet in the near future to discuss and develop a realistic schedule 
for obtaining the necessary easements.  If you or your staff would like to discuss this 
issue further or if you have any additional questions, please feel free to contact Mr. 
Michael Hart (Project Manager) at 215-656-6513. 

 
 

Sincerely, 
 
                                                                 
 
                                                                Curtis A. Heckelman, PE, PMP 
                                                                Deputy District Engineer,
                                                                Programs & Project Management
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1. Purpose. The purpose of this manual is to provide guidance in
enviromental  engineering for coastal shore protection projects.

2. Applicability.  This manual applies to all field operating activities
that have responsibility for environmental impact studies related to
coastal shore protection projects.

3. Discussion. This manual summarizes research and field experience
gained in the area of environmental engineering for coastal shore
protection. It addresses both natural and human induced changes in the
coastal zone; the structural and nonstructural measures that coastal
engineers employ against these changes; and the desirable and adverse
impacts of the measures. This manual is intended to be compatible and
used in conjunction with other OCE engineering manuals and the coastal
Engineering Research Center's "Shore Protection Manual."  As new
information becomes available the manual will be periodically revised.

FOR THE COMMANDER:
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INTRODUCTION

l-l. Purpose. This manual provides guidance for incorporating
environmental considerations into the engineering, design, construction,
operation, and maintenance of coastal shore protection projects.

l-2. Applicability. The manual is applicable to all Corps field
operating activities having civil works responsibilities in the area of
coastal shore protection.

l-3. Selection of the best environmental and engineering solutionScope.
to a specific coastal problem reguires a systematic and thorough study
because of the complexity of coastal projects and the diversity of coastal
environments. The prerequisites to such a study are a clear definition of
the problem and cause of the problem and then a comprehensive review of
potential solutions (alternatives). This manual addresses both natural
and human-induced changes in the coastal zone; the structural and
nonstructural measures that coastal engineers employ against these
changes; and the beneficial and adverse impacts of these measures.
Immediate and long-term impacts in the project area, as well as adjacent
environments, are summarized. In addition, this manual emphasizes
potential steps for obtaining desirable results and reducing adverse
impacts. The manual focuses primarily on shore protection, i.e., coastal
projects designed to stabilize the shore against erosion related
principally to current and wave action: however, the material is also
applicable to harbor and navigation channel improvements. The manual
applies to both the Great Lakes and the coastal marine systems. It
identifies the principal environmental factors that should be considered
in design and construction and provides techniques for attaining
environmental quality objectives. Proper techniques for collection,
analysis, and interpretation of environmental data to use in planning and
engineering are outlined. This manual is intended to be compatible and
used in conjunction with other OCE engineering manuals and the Coastal
Engineering Research Center's "Shore Protection Manual" (US Army Engineer
Waterways Experiment Station 1984). As new information becomes available,
this manual will be periodically revised.

l-4. References. The Corps references listed below provide guidance to
field personnel concerned with planning, design, construction, operation,
and maintenance of coastal shore protection projects.

a. ER 200-2-2, Procedures for Implementing NEPA.

b. ER 1105-2-10, Planning Programs.

C. ER 1105-2-20, Projects Purpose Planning Guidance.

d. ER 1105-2-35, Public Involvement and Coordination.

1-1
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e. ER 1105-2-50, Environmental Resources.

f. ER 1110-2-400, Design of Recreation Sites, Areas, and Facilities.

g. ER 1110-2-1403, Hydraulic and Hydrologic Studies by Corps Seperate
Field Operating Activities and others.

h. ER 1110-2-8102, Model Testing at Waterways Experiment Station.

i. ER 1110-2-1404, Deep-Draft Navigation Project Design.

j. ER 1130-2-307, Dredging Policies and Practices.

k. ER 1165-2-130, Federal Participation in Shore, Hurricane, Tide,
and Lake Flood Protection.

l. EM 1110-l-400, Recreation Planning and Design Criteria.

m. EM 1110-2-1202, Environmental Engineering for Deep-Draft
Navigation.

n. EM 1110-2-1614, Design of Coastal
Bulkheads.

Revetments, Seawall, and

0. EM 1110-2-2502, Retaining Walls.

p. EM 1110-2-2904, Design of Breakwaters and Jetties.

q. EM 1110-2-2906, Design of Pile Structures and Foundations.

Studies.
EM 1110-2-3300, Beach Erosion Control and Shore Protectionr.

s. EM 1110-2-5025, Dredging and Dredge Material Disposal.

t. EM 1110-2-5026, Dredged Material Beneficial Uses.

u. EP 1165-2-1, Digest of Water Resources Policies and Authorities.

l-5. Appendices.

a. Bibliography.
the text by last

Bibliographical. references are indicated throughout
names of authors listed alphabetically in Appendix A. The

WES reports referenced are available on loan from the Technical Information
Center, US Army Corps of Engineer, Waterways Experiment Station, PO Box
631, Vicksburg, Mississippi 39180-0631.

l-2
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b. Models. Appendix B contains information on both numerical and
physical models available for environmental studies. The capability of
each model is briefly discussed and its source is identified.

c. Regulations. Federal regulations related to implementing coastal
shore protection projects are listed in Appendix C. All projects will
also need to achieve compliance (most likely through the local sponsor)
with state or territorial, county, and other local government statutes.

d. Species Profiles. A list of published and unpublished
estuarine/marine species profiles is provided (Appendix D). The profiles
give brief but conprehensive sketches of the biological characteristics
and environmental and habitat requirement of coastal fish and
invertebrates.

l-6. Glossary. Definitions of key terms frequently used are provided at
the end of this manual.

l-3
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CHAPTER 2

OVERVIEW OF COASTAL SHORE PROTECTION PROJECTS

2-1. Classification. Coastal shore protection projects are classified into
four general categories in the "Shore Protection Manual:"

a. Shoreline stabilization.

b. Backshore protection (from waves and surge).

C. Inlet stabilization.

d. Harbor protection.

A coastal problem may fall into one or more categories.

2-2. Alternatives. Once the project is identified, various alternatives are
available to the coastal engineer. These alternatives involve the placement
or removal of sediment, rock, wood, or other material to create new struc-
tures, to modify existing structures, or to physically alter the shore in some
manner. In this manual, potential alternatives have been grouped into three
categories: protective beaches, dunes, and levees; man-made structures; and
nonstructural alternatives (Table 2-l). While this manual primarily addresses
these three action alternatives, information presented will also be useful in
evaluating passive solutions such as coastal zoning and land-use management.
Dredging, a potential solution to inlet stabilization problems, and envi-
ronmental considerations for this activity are addressed in EM 1110-2-1202
(see para l-4). Mitigation policy for Federal projects is summarized in
ER 1105-2-50. Chapter 8 of this manual provides an additional discussion of
mitigation.

2-3. Considerations.

a. Table 2-2 lists the factors that must be considered in analyzing each
project category and its associated considerations. Hydraulic considerations
include wind-generated waves, swells, currents, tides, storm surge or wind
setup, and the basic bathymetry of the area. Sedimentation considerations
include the littoral material and processes (i.e., direction of movement, net
and gross rates of transport, and sediment classification and characteris-
tics), and changes in shore alignment. Control structure considerations
include the selection of the protective works by evaluating type, use, effec-
tiveness, economics, and environmental impact. Navigation considerations
include the design craft or vessel data, traffic lanes, channel depth, width,
length, and alignment. In selecting the shape, size, and location of shore
protection works, the objective should be not only to design an engineering
work that will accomplish the desired results most economically, but also to
consider effects on adjacent areas. An economic evaluation includes the main-
tenance and replacement costs, along with the interest on and the amortization
of the first costs. If any plan considered would potentially increase the

2-l
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TABLE 2-1

Classification of Coastal Engineering Solutions

Problems to Address Solutions

Shore Stabilization

Backshore Protection

Inlet Stabilization

Harbor Protection

Beach & Dune

Beach nourishment
Sand bypassing

Structures

Bulkheads
Revetments
Seawalls
Detached breakwaters
Groins

Nonstructural

Marsh plants
Seagrasses

Beach & Dune

Protective beach
Dune stabilization

Structures

Bulkheads
Revetments
Seawalls

Structures

Jetties
Dredging

Structures

Breakwaters
Jetties

2-2
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TABLE 2-2

Classification of Coastal Engineering Considerations

impact of a project to a larger coastal stretch or prevent an extension of the
impacts, the economic effect of each such consequence should be evaluated. A
convenient measurement for comparing various plans on an economic basis is the
average annual cost over the evaluation period and the average annual benefit
captured by each plan.

b. Effects on adjacent land areas are considered to the extent of pro-
viding the required protection with the least amount of disturbance to current
and future land use, ecological factors, and aesthetics of the area. The
form, texture, and source of material should be considered in the design, as
well as how the material is used. Proper consideration must be given to the
legal and social consequences where shore protection measures may result in
significant effects on physical or ecological aspects of the environment.

c. Coordination between the design and environmental elements should
begin early in the planning process to assure that environmental concerns,
opportunities, and features are adequately considered.

2-3
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ENVIRONMENTAL RESOURCES

3-l. Environmental Requirements.

a. General. As noted in Table 2-2, the "Environment" is a
consideration in each coastal shore protection project category. The
environmental effects of all project alternatives must, by law as well as
normal engineering considerations, be evaluated. Opportunities for
incorporating environmental considerations and enhancements in coastal
shore protection projects should be investigated.

b. Policies. The planning, design, construction, and operation and
maintenance activities of coastal shore protection projects must be
consistent with national environmental policies. Those policies require
that such activities be done to the extent practicable in such a manner as
to be in harmony with the human and natural environment, and to preserve
historical and archaeological resources. Corps project development is
documented by a series of studies, each being more specific than the
previous study. The series of reports produced for a project varies by
Corps District and Division and through time due to scientific judgment,
the unique conditions specific to each project, and changing regulations.
In general, an initial evaluation (or reconnaissance) report and a
feasibility (or survey) report are prepared prior to congressional project
authorization. Refer to ER 1105-2-10, for a description of this planning
process. Environmental studies are included along with engineering,
economic, and other types of analysis (ER 1105-2-50).

C. Statutes and Regulations. Complying with Federal statutes,
executive orders and memoranda, and Corps regulations requires careful
study of existing environmental conditions and those expected to occur in
the future with and without shore protection. Principal environmental
statutes/regulations that are applicable to Corps coastal shore protection
projects arelisted in Appendix C.

d. Environmental Studies. During each stage of project planning,
design and construction, major environmental concerns and corresponding
information needs should be identified. Forecasting of information needs
is necessary in order to schedule sufficient time for field data
collection, physical or numerical modeling if needed, and other needs.
Scheduling of field studies should allow for administrative time related
to contract preparation, contractor selection, report and NEPA document
preparation, review of findings, and coordination or consultation with
concerned Federal agencies and the interested public.

(1) Checklist of studies. The following checklist consists of some
of the environmental factors that should be considered for coastal shore
protection projects. Environmental factors selected for study will depend
upon the type project being considered. This checklist is not all
inclusive and not all factors are appropriate for all projects.

3-l
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(a) Determine the bounds of the project areas.

(b) Characterize existing environmental (physical, ecological,
cultural, economic conditions at a project site.

(c) Be aware of other planned construction activities likely to be
associated with the Federal project and evaluate their cumulative impacts.

(d) Evaluate project effects on long-shore sedimentation processes,
circulation patterns, currents, and wave action.

(e) Evaluate project effects on water quality, including
characterization and testing of sediments as required in Section 103 of
the Ocean Dumping Act (PL 92-532) or Section 404 of the Clean Water Act
(PL 92-500) evaluations.

(f) Evaluate the no action alternative and nonstructural solutions.

(g) Evaluate project effects on erosion and deposition.

(h) Evaluate all reasonable and practicable construction alternatives
(construction equipment, timing, etc.).

(i) Evaluate effects of the final array of alternative plans on
significant biological, aesthetic, cultural and recreational resources.

(j) Describe relationships of each plan to the requirements of
environmental laws, executive orders, Federal permits and state and local
land use plans and laws.

(k) Include feasibledesigns, operational procedures, and appropriate
mitigation measures to reduce or avoid adverse environmental impacts in
the preferred plan and alternatives evaluated.

(l) Coordinate with other agencies, the public, and private groups.

(m) Plan and design an environmental monitoring program as needed.

(2) Critical issues. Time and money constraints will generally
dictate the level and scope of investigation and data collection for all
environmental areas of interest. Therefore, the most significant
environmental issues identified by the public and resource agencies during
scoping should be investigated. It is essential that the issues
investigated fully account for all significant effects of a project and
that a realistic balance be achieved between the study requirements and
funds available. The addition of factors determined at a later date will
increase the time, cost, and expertise required for the study.
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Chapters 4, 5, and 6 of this manual identify major environmental
considerations associated with alternative shore protection solutions.
Criteria for determining significant issues include statutory
requirements, executive orders, agency regulations and guidelines, and
other institutional standards of regional and local interest. (see
Appendix C).

(3) Environmental monitoring. The Council on Environmental Quality
regulations at 40 CFR 1505.3 state that agencies may provide for
monitoring to assure that their decisions are carried out and should do so
in important cases and upon request, make available to the public the
results of relevant monitoring. The 40 CFR 1505.2 also states that a
monitoring and enforcement program shall be adopted and summarized where
applicable. The term "environmental monitoring" as defined in ER 200-2-2
is that oversight activity necessary to ensure that the decision,
including required mitigation measures, is implemented. Environmental
monitoring as discussed in Chapter 7 of this manual refers to the overall
process of data collection, management, analysis and interpretation of
short and long term changes over the life of the project and analysis are
discussed in Chapter 7 of this manual.

(4) Each study must have well-defined, detailed objectives prior to
field data collection. The study design should include a rationale for
hypotheses to be tested, the variables to be monitored, techniques and
equipment to be used, sample station locations and frequencies, and data
storage and analysis. Monitoring may extend beyond water quality and
ecological studies and include monitoring noise, emission from equipment
engines, cultural resources, archeological resources, etc., if deemed
appropriate.

(a) Environmental studies during early stages of project formulation
should emphasize identification of resources, development of an evaluation
framework, and collection of readily available information for all
potential alternatives. Resources likely to be impacted should be
investigated, and additional data needs should be identified.

(b) Detailed analysis of a project occurs after evaluations narrow
the range of specific alternatives to the most feasible (usually three or
four) which have been selected for study. Beneficial and adverse
environmental effects of each alternative should be quantified where
possible or qualified in adequate detail so they can be included with the
economic and technical analysis to compare and select the plan that
maximizes NED benefits. Although a preferred alternative can be
identified at this stage, formal selection of an alternative for
construction must await the completion and agency review of the
Environmental Impact Statement or Environmental Assessments. In this way
the Corps, the public, and outside agencies have the benefit of a full
evaluation of all feasible alternatives and a comparison of them by the
lead agency. Post-construction monitoring, if authorized, should also be
done to verify the impact predictions made during without project
analysis. Where monitoring reveals the presence of unexpected impacts,
measures should be considered to minimize the impacts.
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3-2. Environmental Resource Categories. The remainder of this chapter
summarizes the environmental resource categories that should be considered
in evaluating the coastal shore protection alternatives. The six
categories are physical, water quality, biological, recreational,
aesthetic, and cultural.

3-3. Physical.

a. General. The physical modifications of the environment from
coastal shore protection projects can result in both desirable and
undesirable impacts. Many adverse impacts can be avoided by evaluating
alternatives for siting and design. Consideration of physical impacts
must occur during both the design stage and impact assessment stage.

b. Physical Design Considerations. Structural and, to a lesser
extent, nonstructural measures have the potential of altering the
hydrodynamic regime (circulation) and the hydraulic and wave energy
conditions of the project area. Furthermore, construction frequently
alters the shoreline configuration and/or bathymetry at the project site
and occasionally up or down coast, by modifying the littoral transport
system. In many instances these modifications are the objective of the
design process. The purpose of a shoreline breakwater project is to
reduce wave energy entering a harbor, marina, or other facilities. Groin
projects and jetty construction result in modification of the littoral
transport regime. If the project is not properly designed, adverse
physical impacts, such as changes in shoreline configuration (shore
erosion) or changes in bathymetry (navigation channel infilling), my
occur. These impacts should be identified during the impact assessment
stage and, if necessary, the project redesigned or relocated to minimize
unwanted effects, such as excessive maintenance dredging and beach
nourishment.

c. Physical Impact Assessment. Physical impacts can occur on both a
short-term and long-term basis. Short-term impacts are generally
construction related (i.e., short sections of a beach may be temporarily
restricted during the fill and grading operations). During a beach
nourishment project or dune construction, sands can become compacted
altering transport phenomena. Physical effects from construction of
breakwaters, jetties, groins, piers, or other nearshore structures stem
from rock placement, jetting or driving piles, dredging to a solid bed or
required depth, and other on site construction activities. Following the
completion of these activities, impacts usually diminish rapidly (Naqvi
and Pullen 1982, Van Dolah et al. 1984). Long-term impacts may be more
important and more difficult to predict. Several tools will help in
assessing potential adverse impacts: interviews with long-time residents,
review of old aerial photos, on site monitoring, case studies of similar
projects numerical models, and physical models. Using any or all of
these tools, an evaluation of potential changes in circulation patterns,
flushing conditions, and sediment transport phenomena should be
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completed. Other studies of physical factors may be warranted on a
case-by-case basis.

3-4. Water Qualitv.

a. General. Unlike physical impacts, water quality impacts involve
changes in the water column's characteristics rather than changes in
shoreline configuration or local bathymetry. Again the impacts are
manifested on both a short-term and long-term basis.

b. Water Quality Design Considerations. The construction process is
often responsible for increases in local turbidity levels, changes in
salinity, releases of toxicants or biostimulants from fill materials,
introduction of petroleum products, and/or the reduction of dissolved
oxygen levels. These impacts can be minimized by modifying or selecting
specific construction practices, carefully selecting fill materials, and
in some instances by construction scheduling. These impacts are
short-lived, and ambient water quality conditions will rapidly return
unless long-term changes in the hydrodynamics and hydraulics have
occurred. It is these long-tern impacts that must be identified during
the design process. In addition to the general impacts of the selected
alternatives (whether structural or nonstructural), the proposed design
specifications of any selected alternative also have the potential for
affecting water quality. For example, the design of an off-shore
breakwater (length, height, water depth, spacing) will greatly influence
its impact on circulation and flushing and thus its impact on water
quality.

c. Water Quality Impact Assessment. The long-term impact on water
quality of nonstructural alternatives, i.e., planting beach grasses for
dune stabilization, marsh grasses for bank stabilization, and seagrasses
for bottom sediment stabilization, is generally negligible, whereas
structural alternatives have a range of potential impacts. The range is a
function of the location, size, and type of structure. In general, groins
have the least potential for water quality impacts. Because groins change
local patterns of water circulation, some changes in specific water
quality parameters may occur, but these impacts are minimal for most groin
projects. The water quality effects of bulkheads and seawalls are similar
in that both will reduce erosion of the backshore and decrease local
levels of suspended solids. Revetments, similarly to bulkheads and
seawalls, may promote erosion of the foreshore and increase levels of
suspended solids but to lesser extent. On the other hand, these
structures may reduce overall levels of suspended solids by preventing
erosion of uplands and backshore materials. Jetties and breakwaters have
the greatest potential impact on circulation and flushing. The placement
of jetties my not only alter circulation patterns and flushing
conditions, as well as erosion and deposition patterns, but may also alter
both river outflow and tidal conditions. These impacts may be of
consequence well into the estuary and may have widespread effects, such as

3-5

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 19 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

changing salinity and circulation patterns. Breakwaters, by definition,
are wave energy barriers designed to protect landforms or harbor-
behind them. These off-shore structures also often influence circulation
and flushing action in their lee. If the breakwater is constructed to
form a semienclosed basin for use as a harbor or marina, the flushing
conditions of the project area may be dramatically altered. Assessment
and evaluation of water quality impacts must begin in the planning stage
and continue at least through the design stage. Postconstruction
monitoring may also be recommended to provide feedback for future
projects.

d. Other Contaminants. Activities involving sediments or other
construction materials known to contain chemical toxins should be
conducted with special precautions to avoid unnecessary chemical release
into the water body. Of particular concern would be potential
introduction of chemical agents either during preparation, application, or
cleanup of construction equipment. Chemical cleaning agents may also
contain toxic compounds. Little is known about the potential affects of
these compounds on aquatic organisms even in trace amounts. However,
chemicals may acutely or chronically affect sensitive life history stages
of fishes and shellfishes through: sorption onto eggs, causing reduced
survival rates and hatching; impaired osmoregulatory ability, causing
delayed development or mortality: or impaired sensory ability, affecting
feeding, movement, or predator avoidance (Cairns 1968, Sindermann et al.
1982). Olsen (1984) provides a good general review of the literature on
the availability and bioaccumulation of heavy metals, petroleum
hydrocarbons, synthetic organic compounds, and radionuclides in
sediments. Specific information on toxicity, sublethal effects and
bioaccumulation of selected chemical compounds is given by Eisler
(1985a-d, 1986a-b). Any release of potentially toxic chemical substances
into the water should be particularly avoided during periods when the area
is being utilized by migratory species and/or juvenile forms and during
periods of harvest of nearby commercially important shellfishes.

3-5. Biological.

a. General. Nearshore marine and estuarine biological systems are
diverse and complex. Shore protection projects may benefit one or more
components of the biological system while adversely impacting others.
Biological assessments of shore protection projects are used to predict
the kind of ecosystem and importance, spatial extent, and severity of
expected biological changes. In practice, analysis usually focuses upon
 species of commercial or recreational importance; rare, threatened, or
endangered species; and sensitive or highly productive habitats.

b. Biological Design Considerations.

(1) The construction of shore protection measures usually produces
short-term physical and water quality disturbances. These perturbations
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directly impact biological communities and may result in long-term
impacts. For example, some ecosystems damaged by construction or water
quality degradation may recover slowly and take years to achieve
preconstruction levels of development. Many of these impacts are
unavoidable. However, construction activities can often be timed to avoid
critical events such as fish or shellfish migrations or shorebird
nesting. Construction activities also can often be located to avoid
sensitive areas.

(2) Coastal structures alter bottom habitats by physical eradication
and in some cases by deposition or scour. However, certain hard
structures often create a highly productive, artificial reef type
habitat. The type of material used to build a structure and the surface
area of the structure will influence the quality of the newly created
habitat.

(3) Some structures, which are connected to the shore and extend some
distance seaward, may potentially interfere with the migration of certain
fish and shellfish. To alleviate these concerns the structure. may be
modified to include gaps or shortened in length, or located outside the
path of the migrations.

(4) Following construction, some remedial measures can be used to
minimize biological impacts. For example, plant communities such as
seagrass, beachgrass, and marsh grasses can be replanted following
construction.

(5) Noise pollution from dredging or other activities may also be a
major concern when in the proximity of bird nesting sites (Buckely and
Buckely 1977). However, breeding activities are seasonal, and disturbance
can be avoided by scheduling the operations during nonusage periods.

C. Biological Impact Assessment. The assessment of biological
impacts must begin very early in the planning process. Some types of
biological studies tend to be time consuming and often require data
collection over an extended period of time. Early identification of
specific biological issues is critical. Chapter 7 provides valuable
information on the conduct of biological studies when important issues
have been established. Often a key issue is possible siting of a project
in a valuable biological area. If the ecosystem can be located and mapped
early, it might be possible to move the project elsewhere to avoid the
impacts, or redesign the project to reduce impacts.

(1) Habitat modification. All shore protection projects result in
some modification of coastal habitats. Beach nourishment results in
smothered benthic communities, although the recovery of these communities
following nourishment is reported to be generally rapid (Naqvi and Pullen
1982). Structures provide a permanent alteration of the bottom. In some
cases, the tradeoff made in replacing "soft" (mud or sand) bottom habitat
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with "hard" (rock, at least in rubble mound structures) bottom habitat has
generally been viewed as a beneficial impact associated with coastal
structures where diversity is desired (Van Dolah et al. 1984). Such
habitat modification is typically not a major biological impact issue
except when highly productive habitats such as coral reefs, seagrass beds,
and spawning and nesting areas are involved.

(2) Fish migration. The impact of coastal structures on fish and
shellfish larval migration has been raised as a biological issue. Early
life history stages of many important commercial and sport fishes and
shellfishes are almost entirely dependent on water currents for
transportation between off-shore estuarine spawing grounds and nursery
areas. Some coastal structures (inlet jetties in particular) may
interfere with this migration process by modifying currents. However, the
extent of a problem of this nature will depend upon a case-by-case
evaluation of each site. Similar impacts have been associated with
jetties and breakwaters on migrations of juvenile and adult fishes and
shellfishes. This issue has been raised primarily in association with
anadromous fishes in the Pacific Northwest. Conclusive evidence
supporting these concerns has not been provided.

(3) Predation pressure. Coastal rubble mound structures provide
substrate for the establishment of artificial reef communities. As such,
jetties and breakwaters serve as a focal point for congregations of some
types of fishes and shellfishes which feed or find shelter there. This
condition has also generated a concern by resource agencies, again largely
associated with projects in the Pacific Northwest, that high densities of
predators in the vicinity of jetties and breakwaters pose a threat to egg,
larval, and juvenile stages of important species. Conclusive evidence
demonstrating the presence or absence of a significant impact is currently
unavailable and will be extremely difficult to establish. It is
unwarranted in any case to apply generalizations, and evaluations must be
conducted on a site specific basis. For example, examination of existing
similar structures nearby the proposed project site could provide clues on
the type and extent of marine organism development on jetties,
breakwaters, and other rubblemound structures.

3-6. Recreational.

a. General.

(1) Requirements. Recreation development requires cost sharing by a
local sponsor. Refer to EP 1165-2-1 for cost-sharing policies.
Additional basic requirements for recreation developmemts include:

(a) Sufficient demand to ensure utilization of the facility.

(b) Publicly controlled sites, including access routes.
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(c) Provisions for prevention of vandalism.

Refer to ER 1105-2-20 and Appendix D of ER 1110-2-400 for a description of
the types of recreation facilities eligible for Federal cost sharing. In
general, eligible facilities are those not ordinarily provided by private
enterprise or on a commercial or self-liquidating basis. In addition to
these regulations, feature selection is also controlled by project site
characteristics.

(2) Structures. The recreational potential of engineering structures
such as jetties, groins, and breakwaters is generally limited, although in
some cases slight modification of structures may increase their
suitability for certain recreational activities. For example, jetties and
groins often provide additional fish habitat and may become popular
fishing spots and surfing areas. Provision for access, parking, and
public safety can enhance their recreational potential. Modifications can
be incorporated during the early design stage or retrofitted to existing
structures.

(3) Lands. Project lands, whether purchased or created through
disposal or accretion, have high and diverse recreation potential. They
are especially attractive for shoreline recreation development such as
swimming beaches, boat launching ramps, marinas, and fishing piers.
Campgrounds, multiple-day use areas, and trail systems are appropriate
where areas are of sufficient size. While high-intensity recreational use
is generally dependent on facilities development, undeveloped project
lands can support activities such as nature study, hunting, and
beachcombing if sufficient access is provided. Where possible,
recreational facilities should accommodate the handicapped. Table 3-l
outlines specific activities and required facilities for recreational use
of Corps projects.

b. Recreation Design Considerations.

(1) Refer to EM 1110-l-400 and ER 1110-2-400 for guidance on design
of recreation features. Additional information regarding land-based
recreation and water-based activities is given by Nunnally and Shields
(1985).

(2) Recreation facilities should be sized and located to avoid over
utilization or underutilization, as well as conflicts with other
authorized project purposes such as navigation. Refer to Urban Research
and Development Corporation (1980) for methods to estimate carrying
capacity. Over use often results in degradation of the natural resources.
In addition, uncontrolled usage may impact the integrity of the shore
protection project, particularly when dune or marsh vegetation is an
integral part of that project. It is therefore necessary to assure
adequate management to provide for optimum public use and maintain the
natural characteristics and resource capabilities of the area.
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3-7. Aesthetic.

a. General. Coastal shore protection projects affect aesthetic
characteristics of the environment through changes caused by construction
and maintenance activities, the presence of the coastal structures, and
changes in public use patterns. Changes in public use patterns include
the increased use of the coastal area for recreation or increased use of
an area resulting from the protection afforded by the coastal structure.
The aesthetic value of an environment is determined by the combination of
landscape components, e.g., water resources, vegetation, and the
perceptions and expectations for the resource user or visitor.
Perceptions of aesthetic value encompass all of the perceptual stimuli in
the environment, i.e., sight, scents, tastes, and sounds and the
interaction of these. Visual perceptions are the most predominant of the
senses, and visual changes are the major focus of aesthetic assessments.
The visual environment for coastal shore protection includes terrestrial
landscapes, shorelines, open-water channels, and waterways. Many coastal
areas associated with coastal shore protection projects offer a high-value
aesthetic experience.

b. Aesthetic Design Considerations. The assistance of a landscape
architect should be sought for consideration of landscape design and
aesthetic impact assessment. The landscape components of all environments
can be manipulated, to some extent, to increase positive visual effects.
The landscape components usually considered in water resource projects
include landforms, water resources, vegetation, and use characteristics,
e.g., recreation or navigation. Each of the landscape components has
associated design elements that affect visual quality. The design
elements are color, form, line, texture, scale, and spatial character. In
considering the design elements, scale may be constrained more than the
other properties because of its dependence on object size and the
limitation on choice of size for most project features. Examples include 
the use of natural materials which possess colors, forms and textures that
are more desirable than man-made materials, topographic modification of
linear features to achieve a more irregular, natural appearing profile,
and selection and placement of trees, grasses, and shrubs to improve
compatibility of color, form, line, texture, and scale. Nonstructural
alternatives, of course, provide high potential for maintaining or
enhancing natural aesthetically pleasing conditions.

c. Aesthetic Impact Assessment. Potential visual impacts of proposed
coastal projects or impacts at sites of existing projects can be assessed
with a procedure such as the Visual Resources Assessment Procedures (VRAP)
recommended to the US Amy Engineer Waterways Experiment Station by the
Department of Landscape, State University of New York, Syracuse.
Aesthetic impact assessment involves determining the changes to the
landscape components caused by a proposed project. The potential changes
caused by changes in vegetation and water resources can be determined by
project plans. Evaluating the future visual appearance of a project is
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TABLE 3-1

Recreational Activities and Facilities1

Activities Facilities

Beachcombing Beach

Bicycling Trail or road

Boat launching Ramp and parking areas

Boat mooring areas Mooring buoys, boat slips, breakwaters,
wake absorbers, jetties, dredged
channels, aids to navigation, etc.

Camping Campground, trash receptacles
restrooms

Fishing Water access

Hiking Trails

Hunting Sufficient area and habitat and access

Jogging/running Jogging and running trails and paths

Nature study Nature area

Outdoor games

Picnicking

Multiple play area

Tables, trash receptacles, fireplaces

Sunbathing Beach

Swimming Suitable water and shoreline

Sightseeing Scenic overlook or viewing tower
projects

Surfing Water access, suitable wave climate and
shoreline orientation, and/or sand bars

Snorkeling and
scuba diving

Water access and marine recreational or
park areas including navigational aids

1/"Where possible, all facilities should accommodate handicapped and
wheelchairs.

3-11

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 25 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

most appropriately done by visual simulations, such as drawings or
rendering on a photograph. Districts have a number of graphic
capabilities that can be used for visual simulations. Assistance of a
landscape architect should be sought for the aesthetic impact assessments.

3-8. Cultural.

a. General. Guidance on the need for identification and protection
of significant cultural resources in a project area is provided in
ER 1105-2-50. Cultural resources are the physical evidence of past and
present habitation that can be used to reconstruct or preserve human
history. This evidence consists of structures, sites, artifacts, and
objects that may best be studied to obtain relevant information. Cultural
resources found in coastal shore protection project areas provide physical
evidence of how the areas were used for commercial and game fishing,
navigation, agriculture, and other activities during historic and
prehistoric periods. Identification and interpretation of cultural
resource sites clarify the relationship between present-day use and past
use. Protection of these historic properties is in the broad public
interest as declared by Congress and should be identified, evaluated,
protected, Preserved, and managed. Cultural resource preservation is an
equal and integral part of resource management and should be given equal
consideration along with other resource objectives.

b. Coordination Requirements. ER 1105-2-50 requires all actions
involving unavoidable effects on Natural Register or eligible historic
properties to be fully coordinated with the State Historic Preservation
Officer (SHPO) and the Advisory Council on Historic Preservation (ACHP).
It may also be desirable to establish and maintain coordination with state
archaeologists, state and local archaeological or historical societies,
and other state and federal agencies or institutions with special
interests or expertise.

C. Cultural Resources Analysis. An analysis of the cultural
resources of the project area is usually done during the planning phase to
identify sites that require protection or mitigation due to their cultural
significance. An analysis of cultural resources usually begins with a
reconnaissance survey to determine whether sites are present and is later
followed by an inventory of the cultural resource sites including their
function and significance and an assessment of the potential losses or
damages due to the project. Identification of sites is accomplished by
professional archaeologists, often through interviews with local officials
and residents, and by examination of archival materials such as the
National Register of Historic Places, national architectural and
engineering records, maps, and official records. The interviews and
archival search delineate the density of sites and the types of sites
present, i.e., prehistoric sites, historic sites, architectural elements,
and engineering elements. The significance of each site is determined by
criteria established by the National Register of Historic Places and by
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professional judgment. Loss or damage to sites from preliminary or
potential project designs can be determined from an  inventory and
significance analysis, usually accomplished during the planning stage of
the project as a result of an intensive archaeological survey. A
management plan should be prepared for each applicable project consistent
with current guidance to identify, evaluate, protect, preserve, and manage
significant historic properties. A mitigation plan may be required when
damage to significant resources is expected.

d. Cultural Resources and Design. Project designers should use the
cultural resources analysis to develop designs that incorporate protection
of the resources. compliance with historical preservation statutes is a
significant determinant in developing the scope of studies and mitigation
of impacts to significant resources. Preservation through avoidance of
effects is preferable. Where avoidance of effects is impossible,
protective measures incorporated in to project design must consider the
nature and characteristics of the resource, site topography, and operation
and maintenance requirements. Whenever a significant historic or
archeological site is to be impacted, project design must proceed in
consultation with the SHPO and ACHP in accordance with ER 1105-2-50 and 36
CFR Part 800. Project designers should consult Technical Report EL-87-3,
Archaeological Site Preservation Techniques: A Preliminary Review
(Thorne, Fay, and Hester 1987).
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CHAPTER 4

PROTECTIVE BEACHES AND DUNES

4-l. Protective Beaches.

a. General.

(1) The sloping beach and beach berm are the outer line of defense
in absorbing most wave energy; dunes are the last zone of defense in
absorbing the energy of storm waves that overtop the berm. Beaches and
dunes form a natural system of shore protection for coastal lowlands and
associated development. When the natural protection system provides
inadequate protection from large storms, the first solutions frequently
chosen are quasi-natural methods such as beach nourishment or artificial
sand-dune construction. Such solutions retain the beach as a very
effective wave energy dissipater and the dune as a flexible last line of
defense. Poorly conceived construction involving removal of berms and
dunes or changes in long shore transport often aggravate shoreline
erosion within and adjacent to the project area.

(2) Beach sediments on most beaches range from fine sands to
cobbles. The size and character of sediments and the slope of the beach
are related to the forces to which the beach is exposed and the type of
material available on the coast. Much of the beach material originates
many miles inland where weathering of mountains produces small rock
fragments that are reduced to sand and gravel. When this sand and gravel
reaches the coastal area, it is moved along shore by waves and currents.
This longshore transport is a constant process, and great volumes may be
transported. Beach material is also derived from erosion of nearby
coastal beaches and dunes caused by waves and currents and, in some cases,
by onshore movement of sediment from deeper water. In some regions, a
sizable fraction of the beach material is composed of marine shell
fragments, coral reef fragments, cobbles, or volcanic materials. Clay and
silt do not usually exist on ocean beaches because the waves create such
turbulence in the water along the shore that these fine particles are
suspended and transported to low energy areas, either offshore into deeper
water or into bays and estuaries.

(3) Beach characteristics are usually described in terms of average
size of the sand particles that make up the beach, range and distribution
of sizes of the sand particles, sand composition, elevation and width of
berm, slope or steepness of the foreshore, the existence (or lack) of an
offshore bar, and the general slope of the inshore zone fronting the beach
(Figure 4-l). Generally, the larger the sand particles the steeper the
beach slope. Beaches with gently sloping foreshores and inshore zones
usually have a preponderance of the finer sizes of sand.
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Figure 4-1. Visual definition of terms describing a typical beach
profile (US Army Engineer Waterways Experiment Station
1984)

(4) Beaches can effectively dissipate wave energy and are classified
as shore protection structures when maintained at proper dimensions. When
beaches have narrowed because of long-term erosional trends or severe
storms, beach restoration is often proposed. Beach restoration is the
practice of mechanically or hydraulically placing sand directly on an
eroding shore. However, it is important to remember that the
replenishment of sand eroded from the beach does not in itself solve an
ongoing erosion problem. Periodic replenishment will usually be
required. Replenishment along an eroding beach segment can also be
achieved by stockpiling suitable beach material at its updrift end feeder
beach and allowing longshore processes to redistribute the material along
the remaining beach. The establishment and periodic replenishment of such
a stockpile is termed "artificial beach nourishment" (Figure 4-2).
Artificial beach nourishment then maintains the shoreline at its restored
position. When conditions are suitable for artificial nourishment, long
reaches of shore may be protected by this method at a relatively low cost
per linear meter of protected shore. An equally important advantage is
that artificial nourishment directly but temporarily remedies a basic
cause of most erosion problems--a deficiency in sand supply--and benefits
rather than damages the adjacent shore. However, the use of feeder
beaches may not be applicable in all cases. Thus, nourishment may be
required along the entire length of an eroded beach. Feeder beaches are
most often used after a beach has been restored to an acceptable
alignment.

b. Role in Shore Protection. The shoreline, the interface between
the land and the sea, is located where tides, winds, and waves attack the
land, and where the land responds to this attack by a variety of "give and
take" measures which effectively dissipate the sea's energy.
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Figure 4-2. Beach nourishment operation, Mayport, Florida (courtesy
of US Army Engineer District, Jacksonville)

(1) As a wave moves toward shore, it encounters the first beach defense
in the form of the sloping nearshore bottom (Figure 4-3; Profile A). Along a
gently sloping beach, when the wave reaches a water depth equal to about
1.3 times the wave height, the wave collapses or breaks. Thus, a wave
0.9 meter (3 feet) high will break in a depth of about 1.2 meters (4 feet).
If there Is an increase in the incoming wave energy, the beach adjusts its
profile to facilitate the dissipation of the additional energy. This adjust-
ment is most frequently done by the seaward transport of beach material to an
area where the bottom water velocities are sufficiently reduced to cause sedi-
ment deposition. Eventually enough material is deposited to form an offshore
bar that causes the waves to break farther seaward, widening the surf zone
over which the remaining energy must be dissipated. Tides compound the dy-
namic beach response by constantly changing the elevation at which the water
intersects the shore and by providing tidal currents. Thus, the beach is
always adjusting to changes in both wave energy and water level.

(2) During storms, strong winds generate high, steep waves. In addi-
tion, these winds often create a storm surge which raises the water level and
exposes higher parts of the beach to wave action. The storm surge allows the
large waves to pass over an offshore bar or reef formation without breaking.
When the waves finally break, the remaining width of the surf zone is not suf-
ficient to dissipate the increased energy contained in the storm waves. The
remaining energy is spent in erosion of the beach, berm, and sometimes dunes
which are now exposed to wave attack by virtue of the storm surge. The eroded
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Figure 4-3. Schematic diagram of storm wave attack on
beach and dune
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material is carriedoffshore in large quantities where it is deposited on the
nearshore bottom to form an offshore bar. This bar eventually grows large
enough to break the incoming waves farther offshore, forcing the waves to spend
their energy in the surf zone. This process is illustrated in Figure 4-3
(Profiles B, C, and D).

(3) Beach berms are built naturally by waves to about the highest
elevation reached by average storm waves. When storm waves erode the berm and
carry the sand off shore, the protective value of the berm is reduced and large
waves can overtop the berm. The width of the berm at the time of a storm thus
influences the amount of damage a storm can inflict. During extreme events,
berm material can be carried landward and deposited, thus removing the material
from the zone of littoral drift.

(4) Another dynamic feature of the beach and nearshore physical system
is littoral transport, defined as the movement of sediments in the nearshore
zone by waves and currents. Littoral transport is divided into two general
classes : transport parallel to the shore (longshore transport), and transport
perpendicular to the shore (onshore-offshore transport). The material that is
transported is called littoral drift. Longshore transport results from the
stirring up of sediment by the breaking waves and movement of this sediment by
a longshore current generated by the breaking waves. The direction of long-
shore transport is directly related to the angle at which the wave breaks
relative to the shoreline. Onshore-offshore transport is determined primarily
by wave steepness, sediment size, and beach slope. In general, high steep
waves move material offshore, and low waves of long period (low steepness) move
material onshore.

C. Physical Considerations.

(1) Construction impacts.

(a) Three primary methods of placing sand on an eroding beach are land-
hauling from a nearby borrow area, direct pumping of sand through a pipeline
from an inlet or an offshore borrow area using a floating dredge, and trans-
porting sand in a split-hull barge from a nearby area. Two basic types of
floating dredges are used to remove material from the bottom and pump onto the
beach. These two are the hopper dredge (with punp-out capability) and the
hydraulic pipeline dredge (suction dredge). Hydraulic pipeline dredges are
better suited to sheltered waters where wave height is less than one meter. A
cutterhead is often used on the suction dredge. The action of the cutterhead
agitates the substrate to a greater degree than a suction dredge without a
cutterhead, creating a greater potential for elevated suspended sediment con-
centrations and turbidity. However, suspended sediments and turbidity are
generally not a problem in sands. Studies have shown that very little material
is resuspended from a properly operated cutterhead dredge. Desilting or
sedimentationbasins are often needed to provide a controlled environment where
pipeline slurry waters can be pumped and dewatered prior to placement of sand
on the beach. These basins prevent the ecological and esthetic consequences of
turbidity and sedimentation from pipeline discharges.
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(b) Placement of equipment such as dredge anchors and pipelines can
damage environmentally sensitive habitats such as coral reefs, seagrass beds,
and dunes. Damage to coral reefs has been caused by dragging of anchors or
other equipment across a reef (Maragos et al. 1977, Spadoni 1979, Courtenay
et al. 1980). In addition, the operation of equipment on the beach can damage
dune vegetation and may cause compaction. Narrow-tracked vehicles do not
distribute the weight of the equipment as well as wider tracked vehicles and
cause greater damage to the vegetation and increased sand compaction. Highly
compacted beaches may have reduced numbers of burrowing organisms. Beach bor-
rowing animals such as ghost crabs and sea turtles have difficulty digging in
compacted beaches.

(2) Sediment modification.

(a) Sediments on most beaches range from fine sands to cobbles. The
size and character of sediments and the slope of the beach are related to the
natural forces to which the beach is exposed and the type of sediment avail-
able on the coast. The beach sediments may be in equilibrium due to the pre-
vailing physical forces, or they may be eroding or accreting. When material
is newly deposited on a high-energy beach, it modifies the beach sand/water
interface and generally sand grain-size distribution, and may increase the
suspended sediments of the adjacent nearshore waters depending on the type and
particle size of sediments deposited. Waves and currents tend to winnow the
finer sediments and to suspend them in the water column. Finer sediments are
transported offshore and are deposited in the deeper, calmer offshore waters.
These processes continue at a rather rapid pace until a more stable (flatter)
beach profile is again achieved. Parr et al. (1978) observed at Imperial
Beach, California, that fine sediments were rapidly sorted out of nourishment
sediments and that sediment grain-size distribution after about four months
was comparable to the beach sediments prior to nourishment. Generally, silts
and clays in the fill material are suspended during placement, but after
initial placement turbidity and suspended sediments are dissipated.

(b) Coincident with changes in grain size and shape in beach material,
an increase in compaction of the beach can result from beach nourishment. A
compact beach is less suitable for burrowing organisms. An increase in fine
material, mineralization or the binding together of particles, and the layer-
ing of flat-shaped grains may contribute to an increase in compaction. How-
ever, a greater occurrence of increased compaction is likely when sand is
pumped onto a beach in a water slurry. This sand-water slurry allows maximum
crowding together of sand grains which results in a very dense, compact beach
(Smith 1985). Increases in compaction may be a short-term effect since the
beach will be softened by wave action, particularly during storms.

d. Water Quality Considerations. Problems related to water quality and
turbidity in the nearshore zone of a high-energy beach do not appear to be a
major concern because the fine sediments that contain high levels of organic
material and other constituents are rapidly transported offshore and sulfides
are oxidized (Naqvi and Pullen 1982). However, high turbidities resulting
from prolonged beach nourishment and/or erosion degradation of nourishment
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material may indirectly affect light-sensitive plants and animals. The
reduced sunlight penetration into the water may impact nearshore corals, asso-
ciated algae, and submerged aquatic vegetation. It may also affect the migra-
tion and feeding of visually oriented adult and juvenile fishes and the
recruitment of larval and juvenile animals to the beaches. Turbidity result-
ing from beach nourishment generally creates only minor impacts in the surf
and the offshore zones except when light sensitive resources are involved
(Naqvi and Pullen, 1982). Precautions should be taken to use only clean,
uncontaminated material. While most dredged material is clean sand, concerns
about the presence of toxins in the borrow material will have to be addressed.

e. Biological Considerations.

(1) Fish and other motile animals.

(a) Suspended solids in the water can affect fish populations by delay-
ing the hatching time of fish eggs (Schubel and Wang 1973), killing the fish
by abrading their gills, and anoxia (O'Connor et al. 1976). Fish tolerance to
suspended solids varies from species to species and by age (Boehmer and
Sleight 1975, O'Connor et al. 1976). This problem does not appear to be a
major one along coastal beaches.

(b) Destruction of habitat rather than suspension of sediments seems to
be the major hazard to beach and nearshore fishes. Most of these animals have
the ability to migrate from an undesirable environment and return when dispo-
sal ceases (O'Connor et al. 1976, Courtenay et al. 1980). Species that are
closely associated with the beach for part of their life cycle are most likely
affected by beach nourishment. Parr et al. (1978) observed that beach nour-
ishment did not prevent subsequent spawning of grunion (Leuresthes tenuis) at
Imperial Beach, California. However, the dusky jawfish (Opistognathus
whitehursti), a burrowing species with limited mobility and narrow sand
grain-size requirements, was displaced by fine sediments on the east coast of
Florida (Courtenay et al. 1980).

(c) The loss of a food source due to burial by nourishment sediments may
also have some effect on motile populations. However, there is evidence that
nourishment benefits some fish by suspending food material (Courtenay et al.
1972). Also, associated turbidities may provide temporary protection from
predators (Harper 1973). Studies indicate that fishes may be attracted to
dredging (Ingle 1952, Viosca 1958) or to sand mining operations (Maragos
et al. 1977). Sherk et al. (1974) found that demersal fishes are more toler-
ant to suspended solids than filter-feeding fishes.

(d) Several long-term studies have shown that moderate to complete
recovery of motile animal populations occurred within less than a year.
Courtenay et al. (1972, 1980), Parr et al. (1978), Reilly and Bellis (1978),
and Holland et al. (1980) described motile fauna recovery following beach
nourishment. These studies have shown that motile animals generally temporar-
ily depart an area disturbed by beach nourishment, but return when the physi-
cal disturbance ceased. Oliver et al. (1977) observed that demersal fishes

4-7

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 34 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

moved into an area within the first day after a disturbance. Courtenay et al.
(1980) noted that lobsters, crabs, shrimp, and fishes left disturbed areas,
but reappeared within four months after the disturbance. The motile animals
which have stringent environmental requirements, such as substrate preferences
for spawning, foraging, or shelter, are most likely to be affected.

(2) Benthos.

(a) Species comprising marine bottom communities on most high-energy
coastal beaches are adapted to periodic changes related to the natural erosion
and accretion cycles and storms. Organisms adapted to unstable nearshore bot-
tom conditions tend to tolerate perturbations better than those in more stable
offshore environments (Thompson 1973, Oliver and Slattery 1976). Burial of
offshore benthic animals by nourishment material has a greater potential for
adverse impacts because the subtidal organisms are more sensitive to perturba-
tion than those in the intertidal and upper beach zone (Naqvi and Pullen
1982). For that matter, any project which results in net deposition of sedi-
ment onto an offshore benthic community will tend to cause greater impacts.
Direct burial of nonmotile forms with beach nourishment material can be
lethal, whereas motile animals might escape injury. However, burial of ani-
mals is not generally significant at the population or community level, unless
it is a sensitive resource such as corals. Some infaunal bivalves and crusta-
ceans can migrate vertically through more than 0.3 meter (1 foot) of sediment
(Maurer et al. 1978). Survival depends not only on the depth of deposited
sediment, but also on rate of deposition, length of burial time, season,
particle-size distribution, and other habitat requirements of the animals.

(b) Following dredging and burial of benthic animals, a short-term
increase in diversity, accounted for by recruitment of opportunistic species,
may occur (Clark 1969, Gustafson 1972, Parr et al. 1978, Applied Biology, Inc.
1979). These opportunistic species, which initially invade the disturbed
area, are generally later replaced by species common to the original commun-
ity. A similar response can also result from natural events such as storms,
hurricanes, and episodes of "red tide" organisms (Saloman and Naughton 1977,
Simon and Dauer 1977). The recovery rate of preproject resident species will
vary from 5 weeks to 2 years (Hayden and Dolan 1974, Saloman 1974, Parr et al.
1978, Reilly and Bellis 1978, Taylor Biological Company 1978, Tropical Bio-
logical Industries 1979, Marsh et al. 1980). Reef corals tend to be among the
slowest of recolonizers (15-50 years) and usually require hard substrates for
larval settlement and attachment.

(c) Recovery will depend on the species affected, the season in which
nourishment occurs, and the recruitment of larvae into the area. The ability
of most macrofauna to recover rapidly is due to their short life cycles, their
high reproductive potential, and the rapid recruitment of planktonic larvae
and motile macrofauna from nearby unaffected areas. Shore zone animals are
generally adapted to living in a high-energy environment; thus they can toler-
ate a high level of disturbance.

4-8

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 35 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

(3) Oysters. The turbidity and increased sedimentation that can result
from beach nourishment in coastal bays and estuaries can be detrimental to
oysters. Elevated turbidity can reduce oyster respiration and ingestion of
food (Loosanoff 1962). Mature oyster reefs are more susceptible to elevated
turbidity, sedimentation, and direct physical alteration than immature reefs
because mature reefs are already stressed from crowding (Bahr and Lanier
1981). Even a moderate disturbance of a mature reef can destroy it. Immature
reefs can undergo rapid growth and thus are more resilient to disturbance
(Bahr and Lanier 1981).

(4) Seagrasses and mangroves. Burial, uprooting, elevated turbidity
effects, and sedimentation as results of beach nourishment may damage coastal
vegetation (Zieman 1982). Seagrasses may be slow to recover when rhizomes are
severed and plants are uprooted (Godcharles 1971, Zieman 1975). Elevated
siltation rates and turbidity can cause suffocation and reduce photosynthetic
activity in seagrasses (Thayer et al. 1984). Covering of mangrove prop roots
with dredged material can kill the plants (Odum et al. 1982).

(5) Corals.

(a) Corals are sensitive to covering by fine sediments (Figure 4-4).
Hard corals (Scleractinians) are more sensitive than soft corals (Octocora-
lians) because they are not as capable of cleansing themselves of heavy sedi-
ment loads and are easily smothered. Sand or silt accumulation on reefs will
foul and kill corals, algae, other invertebrates, and also displace other
resident invertebrates and fish. The soft corals are better adapted for sur-
vival in the nearshore areas subject to beach nourishment.

(b) Coral damage as a result of beach nourishment is usually caused by
elevated sedimentation rates and by direct physical damage (e.g. burial) to
the reef. Sedimentation may inhibit the food-acquiring capability of the
coral polyps and inhibit photosynthesis of symbiotic unicellular algae
(Zooanthellae), eventually killing the coral (Goldberg 1970, Courtenay et al.
1972).

(c) Several studies have shown that coral reefs can withstand some sedi-
mentation. Courtenay et al. (1974) examined the effects of beach nourishment
on nearshore reefs at Hallandale Beach, Florida. They noted that the reefs
sustained short-term damage caused by fine materials eroding from the nour-
ished beach. A follow-up survey seven year later found no evidence of major
reef damage (Courtenay et al. 1980, Marsh et al. 1980). Excessive sedimenta-
tion which buries a reef results in permanent destruction or replacement by
soft bottom habitat and communities. Even for reefs where accumulated sedi-
ment is removed by later storms, recolonization by corals and other organisms
on the dead surfaces may take decades to be complete.

(6) Sea turtles.

(a) Nourishment can affect the sea turtles directly by nest burial or by
disturbing nest locating and digging behavior during the spring and summer
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Figure 4-4. Reef fauna near outer edge of second reef off Golden
Beach, Florida (Courtenay et al. 1980)

nesting season (Figure 4-5). Indirectly, beach nourishment or replenishment
has the potential of affecting sea turtle nest site selection, egg clutch
viability, and hatchling emergence by altering the physical makeup of the
beach. Factors such as sand grain size distribution, grain shape, moisture
content, color, temperature, and the density of the sand may be altered.

(b) Smaller grain size, flatter shaped grains, and greater density may
cause compaction of the beach. A compacted beach will inhibit nest excavation
by sea turtles (Fletemeyer 1980, Ehrhart and Raymond 1983) and impede emerg-
ence of hatchlings (Fletemeyer 1979). Mortimer (1981) and Schwartz (1982)
reported that an optimum range of grain size for hatchling success was coarse
to fine sand (2.5 to 0.125 millimeters). Even though sand particle size
distribution varies greatly from one nesting beach to another (Hirth and Carr
1970, Hirth 1971, Hughes 1974, Stancyk and Ross 1978), when sands are too fine
the gas diffusion rate required to support embryonic development may become
inadequate (Ackerman 1977; Mortimer 1979, 1981; Schwartz 1982). If sands are
too coarse, the nest collapses and the hatchling turtles are unable to emerge
to the surface (Mann 1978, Sella 1981).

(c) Sand temperature may be affected by sand color, density, and grain
size of borrow material. Nest site selection, incubation duration, sex ratio,
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Figure 4-5. Nesting sea turtle

and hatchling emergence of turtles may be influenced by sand temperature
(Mrosovsky 1980, 1982; Stoneburner and Richardson 1981). Stable nest tempera-
ture is a prerequisite for normal development of green and loggerhead turtles
(Sella 1981, Geldiay et al. 1981). Lower ambient sand temperature increases
incubation time (Harrison 1952, Hendrickson 1958, Mrosovsky 1982). Tempera-
ture is also an important determinant of hatchling sex ratios (Morreale et al.
1982). Incubation temperatures above 30" C result in more females hatchling,
whereas below 30" C more males hatch (Yntema and Mrosovsky 1982). Morreale
et al. (1982) also report that warmer temperatures inhibit emergence of
hatchlings from the nest, presumably due to hatchlings cueing on cooler night-
time temperature6 for synchronization of nocturnal emergence.

(d) Sand moisture content may be affected by grain size, grain shape,
pore space, compaction, density, and other factors. Moisture content can in
turn affect hatching success of sea turtles (Ackerman 1977, Mortimer 1981).
Too much moisture may decrease gas diffusion to the nest because of water-
logging of the sand (Ackerman 1977), while too little moisture may cause
higher nest temperatures and egg desiccation (Mortimer 1981).

f. Recreational Considerations.

(1) Beach restoration and nourishment usually produce tangible recrea-
tion benefits by increasing the dry beach area. In general, the dry beach
area determines the potential carrying capacity of the beach. Although there
is no current formally established standard in the United States, EM 1110-1-
400 recommends 50 square feet (4.6 square meters) of dry beach and 30 square
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feet (2.8 square meters) of swimming area per bather as peak carrying capacity
for optimal beach usage benefits (Figure 4-6). However, in resort area6 with
many visitor6 and limited beaches, densities may be much higher.

Figure 4-6. Recreational use of Delray Beach, Florida

(2) To the coastal engineer the dry beach is the "backshore" which con-
sists of the "natural berm" and "storm berm." Increasing the width of the
berm region is an important design criterion in beach restoration projects.
Criteria for specifying berm width depend on several factors. If the purpose
of the fill is to restore an eroded beach to protect backshore improvements
from major storm damage, the width of the berm may be determined as the pro-
tective width of historical record which has been lost during storms plus the
minimum required to prevent wave action from reaching improvements. Where the
beach is used for recreation, the optimum width of the beach may be influenced
by the recreational use. Estimated beach use is generally based on the pro-
spective change6 in population of the area6 considered tributary to the beach
and the beach-carrying capacity and availability of alternative sites. Fed-
eral participation in beach erosion control projects is limited to a part of
the construction costs for restoration and protection of beach fills, based on
public ownership and use of the shore frontage. For these projects, other
recreation developments are entirely non-Federal responsibilities except on
Federally owned shore6 (ER 1165-2-130).

g. Aesthetic Considerations.

(1) The alignment of a nourished beach segment generally parallel6 the
existing shoreline but is offset seaward by the width of the fill. The
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nourished segment can be thought of as a subtle headland that protrudes from
the existing coast. Transition from the fill to the existing shoreline can be
accomplished either by constructing 'hard' structures, such as groins and jet-
ties, or by filling transition zones between the terminal ends of the beach
fill and the unrestored beach. The use of containment structures often pro-
duces an abrupt transition at the limits of the project, and the structures
themselves detract from the natural appearance of the beach. When transition
fill is used in lieu of structural containment, the nourished beach is grad-
ually merged with the natural shore and visual impacts are lessened or may be
absent altogether. The orientation of the transition shoreline will differ
from the natural shoreline alignment; however, for engineering reasons this
difference is usually quite small.

(2) Locating borrow material that is visually compatible with the
natural beach is often impractical and ha6 generally not proven to be a neces-
sary practice from the standpoint of aesthetics. Borrow sediments containing
organic material or large amounts of the finer sand fraction have been used as
beach fill since natural sorting and winnowing processes clean the fill mate-
rial. This fact ha6 been confirmed with fills containing fine sediments at
Anaheim Bay and Imperial Beach, California, and Palm Beach, Florida. Also
fill material darkened by organic material (Surfside and Sunset Beach,
California) have been bleached quickly by the sun to achieve a more natural
beach color. However, coastal engineers attempt to locate borrow materials
that are texturally compatible with the natural beach. Textural properties of
native sand are selected for the comparison because their distribution
reflects a state of dynamic equilibrium between sediments and processes within
the system. This process frequently leads to the selection of visually com-
patible borrow material (US Army Engineer Waterway6 Experiment Station 1984).

h. Cultural Considerations. As a shore protection measure, beach
restoration will potentially protect onsite cultural resources. However,
impacts on cultural site6 associated with increased beach use and the impact
of beach induced recreational or commercial development should be evaluated,
In addition, when beach restoration is confined by "hard" structures, the
impact of these structures on erosion rates in adjacent areas and possible
erosion of cultural resources should be considered.

i. Environmental Summary.

(1) Environmental design.

(a) Equipment. A suction dredge with a cutterhead is less desirable
than a dredge without a cutterhead for extracting beach nourishment material
in the vicinity of live coral reefs or other light sensitive resources
(Courtenay et al. 1975, Maragos et al. 1977). The suction dredge without a
cutterhead is generally desirable because siltation is minimized and there is
less potential for physical damage to the reef. To prevent sand compaction,
wide-tracked vehicle6 should be used for moving equipment and beach nourish-
ment material on the beach.
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(b) Borrow material. The composition of sediment at the borrow sites
should closely match that of the natural beach sediments (Thompson 1973,
Parr et al. 1978, Pearson and Riggs 1981) and should be low in pollutants,
silts, and clays. Minimum damage to the beach animals will occur when clean
sand is placed on a sandy substratum. The damage may be great to the beach
fauna if fine organic-rich sediments are used. In addition, fine sands exhibit
greater density and thus greater potential for compaction. The vertical
migration of infaunal animals may be inhibited when the particle size and
composition of borrowed material differ from the original beach sediments
(Maurer et al. 1978). To minimize siltation and consequently potential anoxic
conditions following beach nourishment, the percentage of fine-grained sedi-
ments (smaller than 125 micrometers) should be kept to a minimum in the borrow
material (Parr et al. 1978). Silt, which may be highly detrimental to corals
and other beach and offshore benthic invertebrates, will be readily moved off-
shore if present in the material. Sedimentation can result in the reduction of
species diversity. If a key specie (i.e., coral, seagrass, etc.) is affected
adversely, the entire animal community of the area may be altered. Silt
curtains may be used for containing silty sediments during construction.
Silt curtains are not however, recommended for use in open water or in currents
exceeding 1 knot. They are not effective for use in areas exposed to high winds
or breaking waves or for preventing long-term elevated turbidity when silt is
present in the material.

(c) Material placement. Nourishment material placed within the upper
beach and the nearshore zone (intertidal) is best from an environmental stand-
point. Organisms adapted to unstable nearshore bottom conditions tend to sur-
vive perturbations better than those in more stable offshore environments
(Thompson 1973, Oliver and Slattery 1976). Burial of offshore benthic animals
by nourishment material has a greater potential for adverse impacts because the
subtidal organisms are more sensitive to perturbation than those in the
intertidal and upper beach zone (Naqvi and Pullen 1982). In addition, by
placing material into the intertidal portion of the beach, two benefits can be
achieved. First, the maximum amount of existing beach is preserved. Second,
the material is sorted and reworked by wave action, which reduces compaction.

(d) Time of placement. Most studies indicate that the optimal time for
beach nourishment from a biological standpoint is during the winter (Saloman
1974, Oliver and Slattery 1976, Reilly and Bellis 1978, US Army Corps of Engi-
neers 1979). Winter is typically the period of lowest biological activity.
The spawning season for most nearshore and beach fauna occurs between the
spring and fall. During winter adults have usually migrated out of the near-
shore area and would be less concentrated in the shallow beach zone. Along
most coasts, winter also has the most severe wave climate. This season makes
it difficult to operate dredging equipment. It also may result in initial
movement of large quantities of material offshore from the severe wave
conditions.

(2) Environmental considerations. Though beach nourishment may be one of
the most environmentally desirable and cost-effective shore protection
alternatives, it is not without environmental consequences.
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(a) Short-term impacts. During construction, the placement of
equipment such as dredge anchors and pipelines can damage nearshore
habitats and onshore earth-moving equipment can damage coastal
vegetation. The dredging of material from the borrow area may cause
locally elevated turbidity levels and increased sedimentation. However,
few turbidity and sedimentation problems have ever been documented at the
dredge cutterhead. Turbidity may impact motile animals while
sedimentation can produce smothering of benthic fauna. The process of
placing material on the beach will impact beach fauna. For a period
following material placement, nearshore turbidity will be elevated because
of the resuspension of fine sediments in the borrow material. The
magnitude and duration of these impacts can be minimized through equipment
selection, borrow material selection, the timing of construction,
placement methods, and the use of dewatering, sedimentation or desilting
basins.

(b) Long-term impacts. In general, beach restoration produces
long-term recreational benefits and is seldom associated with long-term
negative ecological impacts. Within a period of months, nourished beaches
often visually and ecologically resemble undisturbed beaches. Potential
long-term impacts are usually associated with sensitive habitats such as
coral reefs and sea turtle nesting beaches. Under these circumstances
special provision should be incorporated into the nourishment project to
protect these resources. Many eroding shorelines do not provide
sufficient surface area for nesting sea turtles. Restored beaches can
provide additional nesting surface. Restored beaches require periodic
replenishment. Therefore, impact assessments must consider that the
short-term impacts will occur periodically over the life of the project.
If a restored beach is confined by "hard" structures, the impact of these
structures on the erosion rates in adjacent areas and possible erosion of
cultural resources should be considered.

4-2. Dunes.

a. General.

(1) Foredunes are the dunes immediately behind the backshore. They
are valuable, nonrigid shore protection structures created naturally by
the combined action of sand, wind, and vegetation, often forming a
continuous protective system.

(2) Dune building begins when an obstruction on the beach lowers wind
velocity causing sand grains to deposit and accumulate. As the dune
builds, it becomes a major obstacle to the landward movement of windblown
sand. In this manner, the dune functions to conserve sand in the
proximity to the beach system. Foredunes are often created and maintained
by the action of the beachgrasses, which trap and stabilize sand blown
from the beach.
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(3) Foredunes may be destroyed by the waves and high-water levels
associated with severe storms or by beach grass elimination (induced by
drought, disease, excessive traffic by beach users, or overgrazing), which
thereby permits local "blowouts." Foredune management has two
divisions--stabilization and maintenance of naturally occurring dunes, and
the creation and stabilization of protective dunes where they do not
already exist.

(4) The creation of new barrier dunes or the rebuilding of damaged or
incomplete foredunes may be done mechanically, by moving sand into place
by truck, bulldozer, or pipeline dredge and grading it to suitable form,
or by trapping blowing sand by means of sand fences or vegetation or a
combination of these, where sand supply and wind pattern permit. The
latter method utilizes natural forces to create dunes in the same way they
develop in nature. It is usually the most economical method and tends to
discourage the placement of dunes in unsuitable locations.

b. Beach Grasses For Beach and Dune Stabilization. The most common
sand capture method is the use of dune vegetation, primarily beach
grasses. Each coastal region has one or more beach grasses which are
suitable for use in dune building. The most frequently used beach grasses
are American beach grass (Ammophila breviligulata) along the mid-and
upper-Atlantic coast and in the Great Lakes region: European beach grass
(Ammophila arenaria) along the Pacific Northwest and California coasts;
sea oats (Uniola paniculata) along the south Atlantic and Gulf coasts; and
panic grasses (Panicum amarum) and (Panicum amarulum) along the Atlantic
and Gulf coasts. Each of these grasses is easy to grow and plant, and all
are efficient traps for sand. Stems of these plants are usually planted
in early spring at one-half to one-meter (18- to 36-inch) centers in a
band about 15 meters (50 feet) wide and parallel to the shore. If
plantings are flooded with salt water during the growing season, the
planting is usually destroyed. For this reason, a small elevated dune is
often created prior to planting. Current dune construction methodology is
described by Knutson (1977a-b) and Woodhouse (1978) and is summarized in
the Shore Protection Manual (US Army Corps of Engineers 1984).

C. Other Herbaceous Vegetation for Beach and Dune Stabilization.
There are a number of lesser known plant species that are very effective
in stabilizing beaches and dunes. Some of these can be obtained
commercially; however, most propagules of these species will be from such
sources as donor beaches and sites. Grass species that can be effective
in beach and dune stabilization include dune sandspur (Canchrus
tribuloides), finger grasses (Chloris spp.), seaside paspalum (Paspalum
vaginatum), coastal Bermuda grass (Cynodon dactylon), dropseeds
(Sporobolus spp.), and others. Herbaceous plant species that can be
effective for dune and beach stabilization include glass-worts (Salicornia
spp.) which occur on all United States coasts, dune and beach morning
glories    (Ipomoea spp.), saltwort (Batis maritima), air potato (Dioscorea
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bulbifera), sea purslanes (Sesuvium spp.), pepper grass (Lepidum
virginicum), lead plants (Amorpha spp.), water pennywort (Hydrocotyle
bonariensis), seaside evening primroses (Oenothera spp.), false mallows
(Sida spp.), common nightshade (Solanum americanum), sea oxeye (Borrichia
frutescens), dog fennel (Eupatorium capillifolium), camphor weed
(Heterotheca subaxillaris), and a number of others. Detailed information
concerning these plants and their propagation can be obtained in Landin
(1978), Coastal Zone Resources Division (1978), US Army Engineer Waterways
Experiment Station (1978), and EM 1110-2-5026.

d. Woody Vegetation for Beach and Dune Stabilization.

(1) In addition to salt meadow cordgrass (Spartina patens) and other
grasses and herbaceous plant species that can be used to stabilize beaches
and dunes, there are a number of woody plant species that also can be used
for this purpose. Stabilization can be achieved in tropical and
semitropical areas where native woody species such as mangroves grow into
the water. Mangroves help break up wave action on shorelines, while at
the same time they trap sediment and speed up development of fast land
along the shore. In the tropics, especially on low coral islands
vulnerable to erosion, are found several genera of strand trees and shrubs
that can be of value in stabilizing beaches. These include species in the
genera Messerschmidia, Casuarina, Scaevula, and Terminalia.

(2) In intertidal freshwater areas such as those found far inland in
the Chesapeake Bay and in rivers such as the James, the Cape Fear, and the
Columbia, woody vegetation that would be useful in shoreline and levee
stabilization include a number of willows (Salix spp), alders (Alnus
spp.), cotton-woods (Populus spp.), and such large trees as American
sycamore (Platenus occidentalis) and willow oak (Quercus phellos). Black
willow (Salix nigra) and sandbar willow (Salix interior) are pioneer
species on beaches and dredged material deposits in freshwater/intertidal
areas, and both can easily be planted on such sites to aid in
stabilization. Plantings can be in the form of individual cuttings,
wattling, matting, or willow fencing and can also be coupled with erosion
control structures such as riprap or sandbags. Additional information on
these techniques and plant species are available in EM 1110-2-5026, and in
Allen and Klimas (1986), US Army Engineer Waterways Experiment Station
(1986), and Schiechtl (1980).

(3) In intertidal saltwater areas such as those found in the
Intra-coastal Waterway and along barrier islands and shorelines, the
primary tree species that can be used for stabilization in North America
are mangroves. It should be noted that mangrove species are not
winter-hardy north of central Florida and south Texas. In those
temperature zones, mangroves will establish naturally if wave conditions
are suitable.  In many cases where plant establishment is important to
shoreline stabilization, such as on the fringes of dredged material
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islands, mangrove establishment takes place by a unique planting method.
First, smooth cordgrass (Spartina alterniflora) is planted in the
intertidal zones, and mangrove propagules (seed pods) are planted between
the Spartina sprigs. The Spartina is used to provide initial
stabilization and to provide a protective substrate for the mangrove
seedlings while they establish root systems. Eventually, the young
mangroves overtop the Spartina, and the shade from the mangrove trees
kills the Spartina. The primary mangrove used in this process is black
mangrove (Avicennia germinans), since it is the mangrove usually found
mixed with natural stands of Spartina in Florida and other tropical
areas. White mangrove (Laguncularia racemosa) is the other mangrove which
often grows in early successional stages with black mangrove. Red
mangrove (Rhizophora mangle) is the climax in many areas and grows further
out into the water than the other two species. Thus, for many years it
was thought that red mangrove was the pioneer species until studies showed
that black and white mangroves were actually the pioneers, followed by red
mangroves (Lewis and Lewis 1978).

(4) Three other woody species which have been introduced to North
America that will tolerate semiflooded conditions and that will provide
shore-line stabilization are the punk tree (Melaleuca quinquenervia),
tuart tree (Eucalyptus gomphocephalus), and Chinese tallow tree (Sapium
sebiferum). However, it must be emphasized that these three species can
very easily proliferate on their own and will quickly become pest
species. Punk tree is a major problem in south Florida where it was
introduced for shoreline stabilization in freshwater areas. It has spread
on its own and has invaded the Everglades where it is displacing native
species. These species are not recommended for Corps sites.

(5) There are a number of woody species that are common to coastal
shorelines of North America that tolerate salt spray but do not tolerate
saltwater conditions. They grow well from the mean high tide line up to
dune or beach crests and establish well on beach slopes. Any of these
species can be planted to hasten maritime forest development along
beaches, but none can be relied upon to stop erosion in the intertidal
zone. These plants, listed below in no particular order of importance or
ability to colonize shorelines, are:

(a) Pinus maritima (maritime pine).

(b) Scaevola plumieri (scaevola).

(c) Tamarix aphylla (athel tamrisk).

(d) Tamarix gallica (French tamrisk).

(e) Schinus terebinthifolius (Brazilian pepper tree).
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(f)

(g)

(h)

(i)

(j)

(k)

(l)

(m)

(n)

(o)

(p)

(6)

Baccharis halimifolia (groundsel tree).

Juniperus silicicola (Florida red cedar).

Casurina equisetifolia (Australian pine).

Sabel palmetto (cabbage palm).

Myrica cerifera (wax myrtle).

Atriplex arenaria (orach).

Kostelelzkya virginica (salt marsh mallow).

Forestiera segregata (Florida privet).

Conocarpus erectus (buttonwood).

Myricanthes fragrans(nakewood).

Psidium guajava (guava).

All of these species can be propagated readily, and in many
cases, plants are available from nursery sources such as commercial
businesses and US Department of Agriculture Soil Conservation Plant
Material Centers. All of them should be transplanted as small trees or
seedlings onto the site requiring stabilization rather than trying to use
seeds for propagation (Landin 1978, US Army Engineer Waterways Experiment
Station 1978, EM 1110-2-5026).

(7) The use of marsh or woody vegetation to stabilize shorelines and
levees in lieu of or in conjunction with engineering features such as
riprap can reduce costs of stabilization and will generally enhance the
aesthetics of the eroding area. In areas where clean beaches are the
desired result of the shoreline project, however, vegetation will not be
readily accepted by users. Also, very heavy use of beach areas by
recreationalists will retard or destroy any planted vegetation used for
beach or dune stabilization, and such areas may have to be fenced or
posted off-limits until plants are well established (EM 1110-2-5026).

e. Role in Shore Protection. Dune systems have two primary functions
in shore processes. First, they act as a levee to prevent the inland
penetration of waves and storm surges during some storm events. Second,
they provide a reservoir of sand to nourish eroding beaches during storms.

(1) Overtopping. Assuming that the foredunes are not washed away,
they prevent storm waters from flooding low interior areas (Figure 4-7).
Large reductions in water overtopping are affected by small increases in
the elevation of the foredune crest. For example, it has been estimated
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that a l-meter (3-foot)-high dune on Padre Island, Texas, would prevent
overtopping from water levels accompanying storms with an expected
recurrence interval of five years (US Army Engineer Waterways Experiment
Station 1984).

(2) Sand reservoir.

(a) During storm, erosion of the beach generally occurs and the
shoreline recedes. In a sense, the dynamic response of a beach under
storm attack is a sacrifice of some beach width to provide material for an
offshore bar (Figure 4-8). This bar reduces the shoreline erosion. Dunes
can reduce the amount of beach loss occurring during a particular storm
event by contributing sand to the upper beach and offshore bar system.

(b) Recent investigations have estimated the volumes of sand eroded
from beaches during storms. Losses from erosion during single storms on
the shore of Lake Michigan, on Jones Beach, New York (Everts 1973), and on
Mustang Island, Texas (Davis 1972), have been estimated to be as high as
14,000, 17,000, and 31,000 cubic meters per kilometer (29,000, 35,000, and
65,000 cubic yards per mile), respectively. These volumes are probably
rep.resentative of temporary storm losses because much of the eroded sand
usually is returned to the beach by wave action soon after the storm.
Birkemeir (1979) studied poststorm changes on Long Beach Island, New
Jersey. He found that about one half of the sand that eroded from the
beach during the storm was returned to the beach within two days. Volumes
of sediment equivalent to those eroded during the storm were trapped and
stored by natural processes in foredunes adjacent to the beach at several
locations. Foredunes constructed on Cape Cod, Massachusetts (Knutson
1980), Ocracoke Island, North Carolina (Woodhouse, Seneca, and Broome
1976), and Padre Island, Texas (Dahl et al. 1975), contained 60,000,
80,000, and 120,000 cubic meters of sand per kilometer 135,000, 185,000,
and 275,000 cubic yards per mile) of beach, respectively.

f. Physical Consideration.

(1) Shore erosion.

(a) On an eroding coast, a stabilized dune will slow but not prevent
erosion. Dunes can serve effectively as barriers to high-energy surf, but
eventually storm waves will undermine or overtop the dunes with a
subsequent net loss of sediment from the original dune. The life span of
a particular foredune line is a function of the rate of shoreline erosion,
dune height, and width. Large, well-developed dunes commonly withstand
moderate storms and often relatively severe ones. But where beach erosion
is rapid, artificial stabilization will result in dunes of limited size
and short life span. Stabilization of dunes on such a coast will provide
only temporary protection to backdune structures or facilities.
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Figure 4-7. Dunes under wave attack, Cape Cod, Massachusetts (courtesy of
Stephen P. Leatherman)

Figure 4-8. Dunes erosion during severe storm, Cape Cod, Massachusetts
(courtesy of Stephen P. Leatherman)
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(b) The impact of dunes on beach processes has been reviewed in
detail by Leatherman (1979a-a). Leatherman concluded that much of the
material removed from the dune and beach reforms as one or more nearshore
bars. Wave reflection off the nearshore bars causes diminution of the
incident waves and eventually reduces dune erosion. Seaward development
of nearshore bars during high-wave storm events result in a dissipative
surf zone (Figure 4-9) with shoreward decay of incident waves (Wright et
al. 1979). The nearshore bar exhibits a cyclic behavior. During
fair-weather conditions, the bar migrates landward and after several weeks
may merge with the foreshore. Additional information on the process of
onshore bar migration after a storm event due to decreasing wave power is
provided by Short (1979). It should also be noted that major storms and
high waves tend to flatten the foreshore profile rather than steepen it.

(c) Erosion of dunes by storms is a natural occurrence. This
material provides a source of sand for the beach. As offshore sediments
return to the foreshore to reestablish the original beach profile, onshore
winds return sediment to the eroded dune. Whether or not the dunes revert
to their former size depends on the local sand budget. If more sediment
is leaving a local coastal zone than entering it, dunes will exhibit
continual erosion. Where dunes are breached or undermined, dunes will
reestablish naturally but usually landward of the original dune line.
Sea-level rise may also cause dune erosion. If an adequate supply of
sediment is available, the dune may migrate landward with the shoreline
(Bruun 1983).

(d) High dunes, natural or artificial, reduce foreshore erosion
during storms because much of the dunes and is transported seaward,
ultimately to an outer bar and thereby further dissipating wave energy.
This process does not appear to effect long-term erosional or depositional
trends on the shoreline. Rather, stable dunes buffer rapid changes in the
beach associated with the severe storm events.

(2) Barrier island migration.

(a) Barrier islands are elongated islands that mostly parallel the
mainland shores of the Gulf of Mexico and Atlantic coasts. The coastal
plain and continental shelf adjoining barrier islands are broad and gently
sloping. In response to sea-level rise the coastal plain is being
submerged. If barrier islands were to occupy a fixed position on the
continental shelf, they eventually would be submerged by sea rise. It has
been postulated that barrier islands migrate landward up the continental
shelf maintaining a relatively constant elevation with respect to
sea-level rise. Retreat of the seaward shore is accomplished by shore
erosion, while the landward shore is extended by sediments transported
between and around the island by tidal inlets and sediment transported
over the islands by overwash and wind.
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Figure 4-9. Dissipative surf conditions during Storm, Outer Banks, North
Carolina

(b) Considering that the objective of most dune stabilization
projects is to reduce the frequency of overwash and flooding, barrier
island migration is an issue that should be addressed on a case-by-case
basis. Though overwash processes have been shown to dominate some narrow
barrier islands, most barrier islands appear to be too wide to migrate as
a result of overwash. For example, the North Carolina barrier islands
have narrowed, not migrated, over the past 13O years (Everts et al.
1983). Beach sands carried by overwash rarely reach the lagoonal side of
most barrier islands, though after the barrier island narrows to a
critical width, ovewash events may contribute to landward migration.
Leatherman (1976) determined the critical maximum width for overwash based
on an effective transport mechanism on Assateague Island, Maryland, to be
between 100 and 200 meters (300 to 600 feet).

(c) The impact of small, localized dune-stabilization projects on
barrier migration does not warrant extensive discussion. The beach grass
planting techniques used to encourage dune growth mimic the natural dune
building processes that are at work on all barrier systems. Typically,
these techniques are used only when there is a need to protect existing
man-made structures. Where such development exists, the absence of stable
dune systems can often be attributed to human activities.

(d) The issue of barrier migration, however, may be raised when
dune--stabilization efforts are employed to restabilize areas damaged by
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storm events. In this case, it should be recognized that the project, if
successful, will accelerate dune establishment and will for a period of
time reduce the frequency of overwash. The influence of this reduction in
overwash, if any, on barrier island migration often will depend upon the
type of barrier being stabilized. Upon relatively broad barriers, where
the likelihood of an overwash traversing the entire barrier is remote,
dune stabilization will have little impact on barrier migration. As noted
earlier, most United States barriers are too broad for overwash to
significantly effect their migration. On narrow, eroding barriers,
overwash frequently will be critical to migration processes.

g. Water Quality Considerations. Dune sediments are composed of fine
to coarse sands. Most coastal dune sediments are indirectly derived from
reworked fluvial (river) and/or glacial material. Typically, dunes are
nutrient poor and lack an organic component. Consequently, rainfall
rapidly infiltrates the sediment, permitting little evaporation or surface
runoff. Dune sands are a reservoir of fresh water and an aquifer for
domestic water supply. Dune stabilization, by increasing the frequency
and extent of dunes, can only enhance this resource.

h. Impacts of Human-Built Dunes.

(1) Dune vegetation. Human efforts to stabilize coastal dunes
usually entail planting aggressive, perennial beach grasses in
monospecific stands. These planted species remain dominant on the dune
for many years after planting. Dahl and Goen (1977) found that when a
dune forms naturally with the pioneering plants available to the area,
some species remain from previous successional stages and a natural
component of the mature dune plant community. However, planting of beach
grasses bypasses some of the pioneering successional stages, resulting in
rapid plant growth and dune development but in less plant diversity on the
mature, planted dune. This lack of plant diversity is typically an
unavoidable result of human-built dunes. Plant diversity is associated
with slow and protracted dune development, which is contrary to the
objectives of most dune stabilization projects. Cowan (1975) and others
have conducted experiments on stabilizing dunes using a greater diversity
of native species. However, because these native species are not
commercially available and often require specialized treatment, such as
hydromulching and irrigation, attempts to stabilize dunes in this manner
are very costly.

(2) Secondary dune vegetation impacts.

(a) Some investigators have cautioned, based upon experiments
conducted on the Outer banks of North Carolina, that dune stabilization
projects may adversely impact coastal plant communities (Dolan, Godfrey,
and Odum 1983, Godfrey and Godfrey 1973). They observed that high,
continuous dunes form an effective barrier to stormwaves, reducing the
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amount of salt spray and preventing overwash. This protection of the
secondary dune area can encourage the invasion and growth of shrub
communities. At Cape Hatteras, North Carolina, continuous impenetrable
thickets 3 to 5 meters (10 to 20 feet) high have formed in the lee of
protective dunes. The National Park Service has resorted to controlled
burnings to counter these changes. The excessive development of shrub
communities in association with dunes is not an ecological issue in New
England (Zaremba and Leatherman 1984) and has not been reported to be a
problem in other regions. The shrubs do provide some benefit by providing
storm erosion protection and wildlife habitat.

(b) The vegetative changes associated with artificial development of
dunes are often considered ecologically beneficial. For example,
plantings were made on Padre Island, Texas, following Hurricanes Carla and
Beulah in 1967. Much of the island was unvegetated, hurricane-planed
backshore and barren, migrating dunes. By 1976 the island's soil adjacent
to the planted dunes was measurably less arid than other portions of this
south Texas island (Figure 4-10). The mesic (moist) microclimate bayward
of the planted dunes is believed to be due to the damming effect provided
by the resultant dunes. These dunes retain rainwater in the mid-dune
area, providing a more favorable habitat.

(c) The development of new dunes by planting or other means will
change the microclimate of areas adjacent to the developing dunes.
Whether or not these changes are viewed as ecologically positive or
negative will depend upon the local importance and abundance of the
habitats which are to be modified. Areas that are frequently stressed, by
ovewash for example, either lack vegetation or are colonized by a limited
number of grasses and forbs. Developing dunes provide a measure of
stability to adjacent areas, reducing flooding and salt spray. This
stability makes the environment suitable for a greater diversity of plant
species. If stable for a sufficient length of time (10 to 50 years),
shrubs will invade and later dominate the plant community (Dolan, Godfrey,
and Odum 1973, Zaremba and Leatherman 1984). If stability continues,
mature forests can develop in 50 to 100 years.

(d) The shrub and forest communities represent an improved habitat
for terrestrial animals and many bird species, principally song birds,
though herons and egrets also use coastal shrubs for nesting. Conversely,
bare sand and grass areas on the coast are the primary nesting sites for
many colonial nesting birds, particularly gulls and terns.

(3) Back barrier salt marsh impacts.

(a) The coastal salt marshes of the United States are considered to
be a major environmental resource. They are important contributors to the
primary production of the coastal zone and are essential nursery grounds
for sport and commercial fishery species. Some researchers contend that
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Figure 4-10. Vegetation landward (left on photo) of artificially
stabilized dune, Padre Island, Texas (courtesy of Bill E.
Dahl)

dune stabilization can impede the development of salt marshes on the back
side of barrier islands (Godfrey and Godfrey 1973). This contention is
related to sediment overwash providing substrate for the development
extension of the marsh into the bay or sound. If overwash does not occur,
the marshes slowly erode.

(b) Salt marshes are intertidal plant communities found on the
Atlantic and Gulf coasts and, to a lesser extent, on the Pacific coast.
Two processes are of particular importance in creating shallow, marine
environments in which marshes may establish: flooding due to sea-level
rise and/or subsidence of land, and sediment deposition. Salt marshes are
often associated with deltas. The Mississippi River delta is a
spectacular example of the constructive impact of sediment deposition on
marsh development. This delta system represents nearly half of our
nation's coastal marshes. Deltas also are responsible for the development
of the majority of Pacific coast marshes.

(c) On much of the Gulf and Atlantic coasts, however, deposition of
barrier island sediment is important to marsh development. Active and
remnant flood-tidal deltas behind these barriers are commonly the focus of
marsh development (Godfrey and Godfrey 1973) as shown in Figure 4-11. On
some barriers, marshes are altogether absent except where there is
evidence of inlet activity (Leatherman and Joneja 1980). Overwash may
have either a negative or positive impact on marshes. When stable marshes
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are present landward of the barrier, overwash events may destroy the marsh
through burial or change its ecological character by raising its elevation
(Zaremba and Leatherman 1984). Conversely, overwash may widen a narrow 
eroding marsh or may encourage the growth of new marshes on barren areas 
by creating a broad, gradually sloping, intertidal plain (Godfrey and 
Godfrey 1974).

(d) To fully evaluate the potential impact of a particular dune
stabilization project on marsh development, two factors must be 
considered. First, back-barrier marshes will only be impacted when the 
entire width of the barrier is traversed by overwash or the entire barrier 
is breached by an ephemeral inlet. Therefore, marsh impacts will be a 
concern only where events of this magnitude can be reasonably expected to
occur within the anticipated life of the project. Second, the current
condition of the marshes landward of the barrier should be evaluated. The
impact on marsh development will be a project issue if barren shore or 
eroding marshes are present in the back—barrier area.

Figure 4-11. Salt marshes landward of barrier island system, Murrells
Inlet, South Carolina

i. Recreational Considerations.

(1) In general, coastal dunes have a positive impact on recreational
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use of the shore. Dunes enhance beach recreational experience by 
providing shelter from the wind and screening structures and facilities 
from the beach view. However, sometimes high dunes can obstruct the 
desirable view of the beach for people using inland facilities.

(2) Recreational use of dunes, however, can seriously impact dune
stability. Pedestrian traffic to and from the beach often damages or 
destroys vegetation along frequently used paths. Knutson (1980) observed 
a dune crossover path on a developing dune over a five-year period. 
Although the dunes adjacent to the path increased in elevation by more 
than one meter (3 feet), the elevation of the path remained constant. 
Dune areas in which vegetation has been disturbed may deflate rapidly. 
Field surveys on Assateague Island, Maryland, documented pathway deflation
rates of more than one-half meter (2 feet) per year (Leatherman 1979b). 
These weakened areas of the dune system are the first areas to be 
overwashed during severe storms. Beach dune walk-over structures can be 
placed to lessen the Impact of pedestrian traffic (Coastal Engineering
Research Center 1981).

(3) Off-road vehicle (ORV) traffic can also severely impact 
developing dunes. The effect of ORV activity on American beach grass on 
Cape Cod showed that low levels of activity (less than 175 passes) were
sufficient to cause maximum damage to plants (Brodhead and Godfrey 1979).
Fewer than 50 passes were shown to preclude seaward growth and development 
of the foredune system in some cases.

(4) Sand fences are often used to lessen the impact of foot traffic 
on the dune. Fences can be used to confine and direct traffic to 
designated crossover areas. These crossovers can be relocated 
periodically and impact areas can be replanted with beach grass. If ORV
traffic is present, wooden ramps should be built over dune lines. 
Maintenance and repair must be a continuing effort in these situations.

j. Aesthetic Considerations.

(1) There are several features of human-built dunes which make them
visually different from natural dunes, at least during the early stages of
dune development. Natural dunes are formed by a series of chance events. 
They begin as small individual hummocks, usually of assorted shapes and 
sizes. The hummocks may coalesce over time, and the resultant dune will 
be irregular in elevation and in its location with respect to the shore.
Regardless of stabilization procedure, human-built dunes tend to be linear
(Figure 4-12). Dunes can be designed with a zigzag or other patterns, but 
for practical and economical reasons they usually are not. First, 
straight dunes require the least effort and materials to construct. 
Second, if an irregular pattern were used on an eroding shoreline, the 
portion of the dune closest to the shore would be the first area to 
erode. The flood protection provided by a dune system is limited to the
protection provided by the weakest portion of the system. The same line
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of thinking can be used to discourage the use of an irregular dune crest
elevation. Because of these considerations, human-built dunes typically 
will be more regular in appearance and more continuous than natural dunes.

(2) The human-built dunes can be made to conform to natural dune 
contours in other respects. The selection of stabilization technique may
influence the final shape of the dune. Knutson (1980) observed in Cape 
Cod experiments that planted dunes produced lower and wider dunes than 
fence-built dunes. In North Carolina, researchers found that decreasing 
plant spacing both landward and seaward from the dune crest increased dune
width and reduced the seaward slope of the dune from about one on ten to 
one on twenty (Savage and Woodhouse 1968).

Figure 4-12. Linear shaped, planted dune system, Outer Banks, North
Carolina (courtesy of R. P. Savage)

k. Cultural Considerations. As a shore protection measure, dune
stabilization will often protect onsite cultural resources. However, if 
dunes are created by mechanical methods, potential exists for onsite 
equipment and traffic damage to cultural resources. Because of the 
dynamic nature of beach and dune systems (cyclical erosion and 
deposition), cultural resources are not a common feature in dune 
stabilization project areas.

l. Environmental Summary.

(1) Environmental design. When beach grasses are used to create and
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stabilize coastal dunes, human-built dunes can be developed which are
aesthetically and biologically similar to natural dunes. Dune slope,
alignment, and plant diversity can be controlled through the selection of 
an appropriate planting design. In most cases, the planted dune will have 
a greater diversity of both plants and animals than the unstable sand
environment which preceded it. The use of construction equipment to build
dunes will generally increase potential for environmental impacts. 
Vehicular traffic can damage or destroy coastal vegetation. Controlling
equipment traffic patterns, constructing sand fences and walkovers, and
replanting damaged areas can mitigate these impacts.

(2) Additional environmental considerations.

(a) Short-term impacts. During construction, coastal plant 
communities can be disturbed by equipment and human traffic.

(b) Long-term impacts. Small, localized dune-stabilization efforts,
particularly the planting of dune vegetation, can usually be considered as
conservation measures. Dune-building techniques are only used when there 
is a need to protect existing facilities. Where such development exists, 
the absence of stable dunes can often be attributed to human activities, 
hence dune building can be a restorative action. Environmental impacts 
are not likely to be a major consideration even for relatively extensive dune-
stabilization projects in mainland coastal areas. However, major 
efforts to build continuous dunes on barrier islands to provide protection 
to mainland areas from major storms and hurricanes will require more 
serious consideration. Projects of this magnitude may potentially alter 
the geological and ecological characteristics of the barrier system. 
Major dune-stabilization projects along a barrier system should be 
preceded by an investigation of the role that the dunes and the physical
processes modified by dunes play in the overall dynamics of the system.
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CHAPTER 5

HUMAN-MADE STRUCTURES

5-1. Bulkheads, Seawalls, and Revetments.

a. General.

(1) Where beaches and dunes protect shore developments, additional
protective works may not be required. However, when natural forces do 
create erosion, storm waves may overtop the beach and damage backshore
structures. Human-made protective structures may then be constructed or
relocated to provide protection. In general, measures designed to 
stabilize the shore attempt to either harden the shore to enhance 
resistance to wave action, prevent waves from reaching the shore (or 
harbor), prevent waves from overtopping an area, or attempt to retard the
longshore transport of littoral drift. In this chapter, three types of 
human-made shore protection structures will be discussed:

(a) Bulkheads, seawalls, and revetments.

(b) Jetties and breakwaters.

(c) Groins.

(2) Onshore structures, termed bulkheads, seawalls, and revetments,
provide protection, based on their use and design, for the upper beach 
which fronts backshore development or erodible bluffs. Shorefront owners 
have resorted to shore armoring by wave-resistant walls of various types 
when justified by the economic or aesthetic value of the property to be
protected.

b. Role in Shore Protection.

(1) Onshore structures are intended to protect the shore by 
reducing the rate of change in the shoreline. They slow the rate of 
change by protecting the shore from wave impact or by preventing overwash.

(2) Bulkheads and seawalls are similar in design with slightly 
differing purposes. Bulkheads are primarily soil-retaining structures 
which are designed to also resist wave attack (Figure 5-1). Conversely,
seawalls are principally structures designed to resist wave attack, but 
also may retain some soil to assist in resisting wave forces. The land 
behind seawalls is usually a recent fill area. Bulkheads and seawalls may 
be built of many materials including steel, timber or concrete piling,
gabions, or rubble-mound structures.

(3) For ocean-exposed locations vertical bulkheads alone do not 
provide a long-term solution because of foreshore erosion, toe scour, and
flanking. Unless combined with other types of protection, the bulkhead 
must be enlarged into a massive seawall capable of withstanding the direct
onslaught of the waves (Figure 5-2). Seawalls may have vertical, curved,

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 58 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

5-2

Nantucket Island, Massachusetts (1972)
(photo, courtesy of U.S. Steel)

Figure 5—1. Steel sheet pile bulkhead
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stepped, or sloping faces. Although seawalls protect the upland, they 
often create a local problem. Downward forces of water, produced by waves
striking the wall, can rapidly remove sand from in front of the wall.  A 
stone apron is often necessary to prevent excessive scouring and 
undermining.

(4) A revetment armors the existing slope face of a dune or 
embankment. It is usually composed of one or more layers of quarry stone 
or precast concrete armor units, with a filter layer overlaying a graded 
soil slope (Figure 5-3). Revetments are of little benefit if placed at 
the toe of a marginally stable slope since they are usually only a 
protective armor and not a retaining structure. Because the sloping face 
of the quarrystone revetment is a good energy dissipater, revetments have 
a less adverse effect on the beach in front of them than a smooth-faced
vertical bulkhead.

c. Physical Considerations. The littoral system at the site of a
structure is always moving toward a state of dynamic equilibrium where the
ability of waves, currents, and winds to move sediment is matched by the
available supply of littoral materials. When there is a deficiency of 
material moving within a system, the tendency will be for erosion at some
location to supply the required material. Once a structure has been built
along a shoreline, the land behind it will no longer be vulnerable to 
erosion (assuming proper design of the structure), and the contribution of
littoral material to the system will be diminished along the affected
shoreline. The contribution formerly made by the area must now be 
supplied by the adjoining areas. Therefore, though the structure provides 
a measure of stability to a portion of the shoreline, it may indirectly
increase the rate of erosion along other reaches of the shoreline (Bellis et al 
1975, Carstea et al. 197 5a-b, Georgia Department of Natural Resources 1975,
Herbich and Schiller 1976, Pallet and Dobbie 1969, US Army Engineer District, 
Baltimore 1975, Mulvihill et al. 1980). In addition, some structures such as 
bulkheads may cause increased wave reflection and turbulence with a 
subsequent loss of fronting beach. Smooth, vertical structures will have the 
greatest impact on the beach and nearshore sediment loss.

d. Water Quality Considerations.

(1) The impacts of onshore structures on water quality result from in-
creased suspended solids during construction and altered circulation patterns 
produced by the structure itself.

(2) Construction of onshore structures may require excavation, 
backfilling, pile driving, and material transport. These activities can 
result in increased suspended solid loads within the adjoining water body 
(Boberschmidt et al. 1976, Carstea et al. 197 5a-b and 1976, Environmental 
Quality Laboratory, Inc. 1977, US Army Engineer District, Baltimore 1975, 
Virginia Institute of Marine Science 1976, Mulvihill et al. 1980). The 
increased concentration of suspended solids is generally confined to the 
immediate vicinity of the construction activity and dissipated rapidly at the 
completion of the operation. Although these are generally short-term 
impacts, construction
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Galveston, Texas (1971)

Figure 5-2. Concrete curved-face seawall
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Chesapeake Bay, Maryland (1972)

Figure 5-3. Quarrystone revetment
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activities should be designed to minimize generation of suspended solids,
for example, by the use of silt curtains in low-energy areas. See
paragraph 4-11(1) (b) for a discussion of the limitation of silt curtains.

(3) Structures can influence water quality by altering circulation
patterns. Modification in circulation can result in changes in the spatial
distribution of water quality constituents, differences in the flushing
rates of potential contaminants, and changes in the scour patterns and
deposition of sediments (Bauer 1975, Carstea et al. 1975a-b, Georgia
Department of Natural Resources 1975, Mulvihill et al. 1980).
Environmental assessment of the effects on circulation should initially
emphasize fundamental parameters such as salinity, temperature, and current
velocity. If minimal changes occur in these parameters, then it can be
assumed that the chemical characteristics of the system will not be
significantly modified. Prediction of changes in circulation and its
effect on the physical parameters can be achieved through comparison with
existing projects, physical model studies, and numerical simulation (see
Appendix B).

e. Biological Considerations. A wide variety of living resources is
present in coastal shore protection project areas and includes species of
commercial, recreational, and aesthetic importance. Because shore
protection projects exist in arctic, temperate, and tropical climates,
biological impacts will generally be highly site-specific and depend upon
the nature and setting of the project.

(1) Short-term impacts. Short-term biological impacts are usually
associated with the actual construction phase of the project. The actual
time is typically short (measured in days and weeks) and therefore can be
scheduled to minimize negative impacts. Transportation of material to the
site, preparation and construction using heavy equipment, and backfilling
and grading will cause temporary air and noise pollution close to the
site. Nesting, resting, or feeding waterfowl, fish, and other wildlife may
be disrupted. Projects should be timed, where possible, to avoid waterfowl
and turtle nesting periods and fish spawning periods. Construction will
also temporarily reduce water quality, generally by suspending sediments
and generating turbidity. The environmental impacts on the benthic
communities resulting from suspended solids in the water around shore
protection construction are for the most part minor. Such impacts are
particularly true in the surf zone on open coast beaches where rapid
natural changes and disturbances are normal and where survival of the
benthic community requires great adaptability. On rapidly eroding banks,
construction impacts on suspended solids may be minimal when compared to
the natural condition. However, sites with a high percentage of fine
material and in proximity to seagrass beds or coral reefs (habitats
sensitive to turbidity and siltation) will require special consideration
and usually precautions such as silt curtains, where feasible. Temporary
turbidity will also interfere with respiration and feeding, particularly of
nonmotile bottom dwellers. Most motile organisms will avoid or flee the
disturbed area.
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(2) Long-term impacts.

(a) Long-term effects vary considerably depending upon the location, de-
sign, and material used in the structures. Placement of coastal shore protec-
tion structures requires an initial disturbance of the benthic substrate, but
it results in the formation of a new substrate composed of structural mate-
rial. In many locations the placement of these structures provides new habi-
tat not available otherwise. The biological productivity of the area to be
displaced is also important. The impact of a vertical steel sheet bulkhead
located at mean low water in a coastal marsh (highly productive habitat) will
be considerably different from a rubble-reveted bank in an industrialized
harbor.

(b) Vertical structures in particular may accelerate erosion of the
foreshore and create unsuitable habitat for many bottom species in front of
the structure as the result of increased turbulence and scour from reflected
wave energy. Bulkheads and revetments can reduce the area of the intertidal
zone and eliminate the important beach or marsh habitat between the aquatic
and upland environment. The result can be a loss of spawning, nesting, breed-
ing, feeding, and nursery habitat for some species. On the other hand, rubble
toe protection or a riprap revetment extending down into the water at a slop-
ing angle will help dissipate wave energy and will provide hard-bottom habitat
for many desirable species.

f. Recreational Considerations. Bulkheads can severely limit recre-
ational use of the shoreline (Brater 1954, Mulvihill et al. 1980). In par-
ticular, they restrict public access to the water (Coastal Plains Center for
Marine Development Service 1973, Snow 1973, Mulvihill et al. 1980). Revet-
ments also hamper public access to the water for water contact activities.
Seawalls are frequently designed to permit public access and to enhance beach
usage (Figure 5-4). However, where beach erosion persists in the vicinity of
the above onshore structures, the usable portion of the recreational beach is
usually diminished.

g. Aesthetic Considerations. The transition between land and water on a
natural shoreline is either gradually sloping, consisting of a beach or marsh,
or is sharply defined by a bank or scarp. Onshore structures are more similar
to the latter in that they often represent an abrupt visual change. Bulkheads
and revetments can sometimes be designed to blend in with the surrounding
shoreline. For example, their natural appearance can be enhanced with the use
of vegetation. The use of unusual construction materials such as junk cars,
tires, or recycled construction debris would produce the greatest negative
aesthetic impacts. Because seawalls are frequently large concrete structures
and are usually located in densely populated areas, particular attention
should be paid to their visual impact. The design of a structure should be
visually attractive as well as functionally sound.

h. Cultural Resource Considerations. By reducing erosion rates, onshore
structures will generally preserve onsite cultural resources. However, this
local protection can potentially increase the rate of erosion on adjacent
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San Francisco, California (June 1974)

Figure 5-4. Concrete combination stepped- and curved-face
seawall with public access points
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shorelines. For this reason, cultural resources in the adjacent impact area
must also be evaluated and projects designed so that erosion of adjacent areas
is avoided.

i. Environmental Summary.

(1) Environmental design. Table 5-1 summarized potential design modifi-
cations that can be made to revetments, seawalls, and bulkhead projects in
order to improve their environmental characteristics.

(2) Environmental assessment.

(a) Short-term impacts. Construction activities associated with onshore
structures may include excavation, backfilling, and pile driving using both
heavy equipment and hand labor. The impacts of this construction will be
similar to the impacts associated with other land-based construction activi-
ties: vegetation damage, noise and air pollution, visual clutter, and other
temporary impacts. Because this construction takes place on the shoreline,
however, other impacts not usually associated with land-based construction
activities are also possible. One of the short-term impacts of shoreline con-
struction is the increased levels of suspended sediments in nearshore waters
which accompany this disturbance. Suspended sediments and siltation can im-
pact benthic communities and to a lesser extent life forms in the water col-
umn. Because of the local nature and short duration of this impact, it will
be a primary consideration only in projects which are near sensitive habitats
such as coral reefs and seagrass beds.

(b) Long-term impacts. The primary long-term impacts of onshore struc-
tures are associated with their effect on shore processes. Though these
structures abate local erosion, they may indirectly accelerate erosion in ad-
jacent shoreline areas. This accelerated erosion will be an important concern
if potentially affected areas contain marsh vegetation, riparian vegetation,
or other productive habitats. Wave reflection from exposed onshore structures
may also produce deepening of the nearshore zone. Such losses may have recre-
ational impacts and will alter biological habitats. Direct impacts of onshore
structures include displacement of onsite habitats, modified public access,
and aesthetic alterations.

5-2. Jetties and Breakwaters.

a. General.

(1) The distinction between jetties and breakwaters can be vague in that
these structures are similar in many aspects of design and materials. They
primarily differ with respect to function. Jetties are structures built at
the mouths of rivers, estuaries, or coastal inlets to stabilize the position
and prevent or reduce shoaling of entrance channels. A secondary function of
a jetty is to protect an entrance channel from severe wave action or cross-
currents, thereby improving navigational safety between harbors and deep
water. Also, jetty construction can result in stabilization of the location

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 66 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

5-10

TABLE 5-1

Environmental Design Considerations for Revetments
Seawalls, and Bulkheads

____________________________________________________________________________
    Factor    Design Consideration     Environmental Benefit

Location Site structure above Allows intertidal zone to
  mean high water   remain

Allows shoreline vegetation
  to remain

Does not interfere with
  littoral drift

Avoid wetland sites,
  spawning beds, shore-
  bird and turtle nesting
  beaches, bird feeding
  and resting areas

Avoid nearby coral reefs Resource conservation
  and seagrass beds

Avoid archaeological Preservation of historical
  sites   information and features

Construction Rubble or riprap Usually most desirable,
  material   natural, and durable

Most reef-like surface area

Treated wood and smooth Intermediate desirability
  concrete   and less surface area

Steel sheet pile Least desirable, least col-
  onizable surface

Armor stone, largest More stabile physical
  cost-effective   habitat

More size diversity of
  openings

(Continued)
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TABLE 5-1 (Concluded)

___________________________________________________________________________
   Factor    Design Consideration    Environmental Benefit

Design Riprap or stair-step Dissipates wave energy,
  revetments on a slope   more habitat for fish and
  of 45 degrees or less   reef fish
  when structure is par-
  tially submerged

Toe protection on struc- More diverse habitat, reef-
  tures below mean low   like properties, dissi-
  water   pates wave energy on

  bottom

Sloping structures Reduce wave reflection
  that are partially
  submerged Less disturbance of inter-

  tidal habitat due to
  scour

Less disturbance of fish
  nursery habitat

Natural contours and Aesthetically pleasing
  lack of sharp angles

Less debris capture

Reduces chance for rip cur-
  rent formation

___________________________________________________________________________
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of an inlet on a barrier beach coastline. In contrast, the primary function
of a breakwater is to protect a harbor, water basin, or shoreline from de-
structive wave forces. Thus, breakwaters provide calm waters for safe anchor-
ages, moorings, access points, and a host of other water resource uses. Some
breakwaters may also serve to create sediment traps in the nearshore zone.

(2) There are no truly "typical" designs for jetty or breakwater struc-
tures. The multiplicity of physical, logistical, and economic factors con-
sidered during the planning, design, and construction phases ensure that each
project will be unique. For example, the linear dimensions of a jetty struc-
ture will vary greatly from project to project, because the seaward extent of
a jetty is determined largely by the distance offshore required to reach the
design depth of the adjacent channel entrance. Physical factors, important
from an environmental standpoint, include geomorphology of the project site,
bottom topography, wave climate, sediment transport rates, and tide and cur-
rent regimes, among others.

(3) Selection of construction materials has numerous alternatives, al-
though jetties and breakwaters on open coastlines are predominantly rubble-
mound structures. Other types of materials include vertical wood pile, steel
sheet pile, caissons, sandbags, and, particularly in the Great Lakes, timber,
steel, or concrete cribs. Rubble-mound structures consist of underlying lay-
ers of randomly shaped and placed stones that are overlaid by an armor (cover)
layer of selectively sized stones or prefabricated concrete forms (Fig-
ure 5-5). Lateral toe-to-toe dimensions of rubble-mound structures, as well
as the slope angles of their lateral faces, vary among projects based on de-
sign criteria for site-specific wave climates.

(4) Jetty or breakwater configurations follow basic patterns, but also
demonstrate considerable variation to adapt to individual project conditions.
Jetties generally extend seaward from the shore in a perpendicular fashion,
but the actual angles vary from project to project. Updrift jetties may
incorporate a weir section (submerged during some portion of the local tidal
cycle) to allow littoral sand movement across the jetty and into a deposition
basin (Figure 5-6). Sand bypassing can then be accomplished by periodic
dredging of the basin. Breakwater configurations are somewhat more diverse
than those for jetties, reflecting wider functional uses. Breakwaters can be
categorized as either shore-connected or offshore (detached), and as either
fixed or floating. Commonly the landward portion of a shore-connected break-
water lies perpendicular to the shoreline, and the seaward extension lies more
or less parallel to the shore. Fixed breakwaters are constructed of materials
placed on the bottom substrate, whereas floating breakwaters are buoyant
structures held in position by anchors and tethers. Fixed breakwaters may be
emergent or partially or totally submerged especially in the case of offshore
designs.

b. Role in Shore Protection. Jetties and breakwaters are built to serve
"stabilization" and "protection" functions. This fact infers that the
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Santa Cruz, California (Mar. 1967)

Figure 5-5.  Quadripod and rubble-mound breakwater
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Figure 5-6. Sand bypassing, Murrells Inlet, South Carolina
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environments in which they are built are characteristically dynamic and moder-
ately to highly energetic.

(1) Jetties.

(a) Jetties are structures used at inlets to stabilize the position of
the navigation channel, to shield vessels from wave forces, and to control the
movement of sand along the adjacent beaches so as to minimize the movement of
sand into the channel. The sand transported into an inlet will interfere with
navigation depth. Because of the longshore transport reversals common at many
sites, jetties are often required on both sides of the inlet to achieve
complete channel protection. Jetties are built from a variety of materials,
e.g., timber, steel, concrete, and quarrystone. Most of the larger structures
are of rubble-mound construction with quarrystone armor and a core of less
permeable material to prevent sand passing through. It is the impoundment of
sand at the updrift jetty which creates the major physical impact. When fully
developed, the impounded sand extends well updrift on the beach and outward
toward the tip of the jetty.

(b) The jetty’s major physical impact is the erosion of the downdrift
beach. Before the installation of a jetty, nature supplies sand by inter-
mittently transporting it across the inlet along the outer bar. The reduction
or cessation of this sand transport due to the presence of a jetty leaves the
downdrift beach with an inadequate natural supply of sand to replace that car-
ried away by littoral currents.

(c) To minimize the downdrift erosion, some projects provide for period-
ically dredging the sand impounded by the updrift jetty and pumping it through
a pipeline (bypassing the inlet) to the downdrift eroding beach. This pumping
provides for nourishment of the downdrift beach and also reduces shoaling of
the entrance channel. If the sand impounded at the updrift jetty extends to
the head or seaward end of the jetty, sand will move around the jetty and into
the channel causing a navigation hazard. Therefore, the purpose of sand by-
passing is not only to reduce downdrift erosion, but also to help maintain a
safe navigation channel.

(d) One design alternative for sand bypassing involves a low section or
weir in the updrift jetty over which sand moves into a sheltered predredged,
deposition basin. By dredging the basin periodically, channel shoaling is re-
duced or eliminated. The dredged material is periodically pumped across the
navigation channel (inlet) to provide nourishment for the downdrift shore. A
weir jetty of this type is shown in Figure 5-6. Environmental considerations
of beach nourishment have been discussed in Chapter 4.

(2) Breakwaters.

(a) Breakwaters are wave energy barriers designed to protect any land-
form or water area behind them from the direct assault of waves. However,
because of the higher cost of these offshore structures as compared to onshore
structures (e.g. seawalls), breakwaters have been mainly used for harbor
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protection and navigational purposes. In recent years, shore-parallel, de-
tached, segmented breakwaters have been used for shore protection structures.

(b) Breakwaters have both beneficial and detrimental effects on the
shore. All breakwaters reduce or eliminate wave action in the lee (shadow).
However, whether they are offshore, detached, or shore-connected structures,
the reduction or elimination of wave action also reduces the longshore trans-
port in the shadow. For offshore breakwaters, reducing the wave action leads
to a sand accretion in the lee of the breakwater in the form of a cuspate
sandbar (called a tombolo when a complete connection is made between the orig-
inal beach and structure), which grows from the shore toward the structure.

(c) Shore-connected breakwaters provide protection to harbors from wave
action and have the advantage of a shore arm to facilitate construction and
maintenance of the structure.

(d) At a harbor breakwater, the longshore movement of sand generally can
be restored by pumping sand from the side where sand accumulates through a
pipeline to the eroded downdrift side.

(e) Offshore breakwaters have also been used in conjunction with naviga-
tion structures to control channel shoaling. If the offshore breakwater is
placed immediately updrift from a navigation opening, the structure impounds
sand in its lee, prevents it from entering the navigation channel, and affords
shelter for a floating dredge plant to pump out the impounded material across
the channel to the downdrift beach.

(f) While breakwaters have been built of everything from sunken ships to
large fabric bags filled with concrete, the primary material in the United
States is a rubble-mound section with armor stone encasing underlayers and
core material. Some European and Japanese breakwaters use a submerged mound
foundation in deeper water topped with concrete superstructure, thereby reduc-
ing the width and overall quantity of fill material necessary for harbor
protection.

c. Physical Considerations.

(1) Jetty or breakwater construction is invariably accompanied by local-
ized changes in the hydrodynamic regime, creating new hydraulic and wave
energy conditions. The initial disruption of the established dynamic equilib-
rium will be followed by a trend toward a new set of equilibrium conditions.
Rapid dynamic alterations in the physical environment may occur in the short-
term time sale as the shore processes respond to the influence of the new
structures. Slower, more gradual, and perhaps more subtle changes may occur
over the long term.

(2) In light of the dynamic character of shore processes, assessment of
the effects of coastal engineering projects on shorelines is a difficult task.
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Shoreline changes induced by the presence of a structure may be masked by wide
annual or seasonal fluctuations in natural physical processes. Several
events, however, can be predicted in response to jetty or breakwater construc-
tion with reasonable certainty. For example, by creating wave-sheltered
areas, construction will result in changes in the erosional and depositional
patterns along adjacent beaches, both inshore and offshore. A jetty or shore-
connected breakwater will form a barrier to longshore transport if the struc-
ture extends seaward beyond the surf zone. In the particular case of a
jettied inlet, sediment will tend to accrete on the seaward side (opposite the
entrance channel) of the updrift jetty. Spatial extent of the ensuing shore-
line alteration will depend on the structure’s effectiveness as a sediment
trap, which is a function of its orientation to the inlet and to the prevail-
ing wave climate. Updrift accretion of sediments will continue until the sink
area is filled to capacity and the readjusted shoreline deflects longshore
transport past the seaward terminus of the jetty. The volume of sediment
trapped by the structure represents material removed from the natural sand
bypassing process. Consequently, the downdrift shoreline will be deprived of
this sediment and become subject to erosion. In circumstances where waves are
refracted around the structures in a proper manner, accretion can occur along
the seaward side of a downdrift jetty. Reflection of waves from a jetty may
also cause erosion of adjacent shorelines. However, erosion further down the
shoreline is not precluded. Planning for adequate sand bypassing is, in view
of the above considerations, a critical requirement of coastal structure
construction.

(3) Erosion at jetty project sites will not necessarily be limited to
downdrift shorelines. Jetties redirect the course of the main ebb channel and
confine ebb flows through an inlet such that current velocities are increased.
An enhancement of ebb jet flows will result in displacement of sediments from
between the jetties in a seaward direction to deeper waters. Also, sediments
comprising the ebb-tidal delta will be shifted and redistributed, possibly
leading to additional disruption of the natural sand bypassing process and
exacerbation of downdrift erosion.

(4) Shore-connected breakwaters affect shorelines in much the same man-
ner as jetties. Accretion occurs along the updrift junction of shore and
structure and continues until longshore transport is deflected around the free
end to the breakwater. Calm waters in the protected lee of the breakwater
provide a depositional area which can rapidly shoal (Figure 5-7). Sediments
trapped in the accretional area and terminal shoal are prevented from reaching
downdrift beaches, and substantial erosion may result.

(5) Offshore breakwaters create depositional areas in their "shadows" by
reflecting or dissipating wave energy. Reduction of wave energy impacting a
shoreline in the lee of the structure retards the longshore transport of
sediments out of the area and accretion ensues. The extent of accretion will
depend on the existing balance of shore processes at a given project site.
Generally, a cuspate spit will develop between the shoreline and the structure
as the system approaches a new equilibrium (Figure 5-7). However, if the
breakwater is situated in the littoral zone such that it forms a very
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Figure 5-7. Erosion and accretion patterns in association
with detached and attached breakwaters
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effective sediment trap, a complete connection will eventually form, merging
the shoreline with the structure. A tombolo associated with an offshore
breakwater may present a severe obstruction to littoral transport and trap a
significant volume of sediment. Extensive downdrift erosion may result.

(6) By modifying the cross-sectional area of an inlet, jetty construc-
tion potentially can alter the tidal prism, or volume of water entering or
exiting through an inlet in one tidal cycle (usually excluding freshwater in-
flow). Enlarging an inlet can increase the tidal range within a harbor. In
connection with channel deepening projects, seawater may intrude further into
estuaries, embayments, or rivers than occurred under preproject conditions.
Circulation patterns within a basin may be altered as a consequence of modi-
fied floodwater current conditions. Thus, the area physically affected by
jetty construction might be extended appreciable distances from the actual
project site. Conceivably, in systems with multiple connections to the sea,
jetty construction at one inlet might elicit a response at a second inlet.

d. Water Quality Considerations.

(1) Suspended sediments. During the construction of a breakwater or
jetty, suspended sediment concentration may be elevated in the water immedi-
ately adjacent to the operations. In many instances, however, construction
will be occurring in naturally turbid estuarine or coastal waters. Plants and
animals residing in these environments are generally adapted to, and are very
tolerant of, high suspended sediment concentrations. The current state of
knowledge concerning suspended sediment effects indicates that anticipated
levels (generally less than 1,000 milligrams/l) generated by breakwater or
jetty construction do not pose a significant risk to most biological re-
sources. Limited spatial extent and temporal duration of turbidity fields
associated with these construction activities reinforce this assessment. How-
ever, when construction is to occur in a clear water environment, such as in
the vicinity of coral reefs or seagrass beds, precautions should be taken to
minimize the amounts of resuspended sediments. Organisms in these environ-
ments are generally less tolerant to increased siltation rates, reduced levels
of available light, and other effects of elevated suspended sediment concen-
trations. Potential negative impacts can be somewhat alleviated by erection
of a floating silt curtain around the point of impact when current and wave
conditions allow. However, the high-energy conditions usually associated with
jetty and breakwater construction will generally preclude the use of silt
curtains.

(2) Other water quality impacts. Indirect impacts on water quality may
result from changes in the hydrodynamic regime. The most notable impact of
this type is associated with breakwaters which form a semienclosed basin used
for small boat harbors or marinas. If the flushing rate of the basin is too
slow to provide adequate removal of the contaminants, toxic concentrations may
result. Also, fluctuations in parameters such as salinity, temperature, dis-
solved oxygen, and dissolved organics may be induced by construction or due to
altered circulation patterns. Anticipated changes in these parameters should
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be evaluated with reference to the known ecological requirements of important
biological resources in the project area.

e. Biological Considerations.

(1) Habitat losses. Measurable amounts of bottom habitat are physically
eradicated in the path of fixed jetty or breakwater construction. If a
rubble-mound structure with a toe-to-toe width of 50 meters (164 feet) is used
as an example, one linear kilometer (0.6 mile) of structure removes approxi-
mately 5 hectares (12.5 acres) of preexisting bottom habitat. Once a struc-
ture is in place, water currents and turbulence along its base can produce a
scouring action, which continually shifts the bed material. Scour holes may
develop, particularly at the ends of structures. Scouring action may effec-
tively prevent the colonization and utilization of that habitat area by
sediment-dwelling organisms. Effects of scouring are largely confined to
entrance channels and narrow strips of bottom habitat immediately adjacent to
structures. Usually, only a portion of the perimeter of a structure will be
subject to scouring, such as along the channel side of an inlet’s downdrift
jetty. Generally, the amount of soft bottom habitat lost at a given project
site will be insignificant in comparison with the total amount of that habitat
available. Exceptions to this statement may exist, such as where breakwater
construction and dredging of the total enclosed harbor area will displace
large acreages of intertidal mudflats. Often such habitats serve critical
functions as nursery areas for estuarine-dependent juvenile stages of fishes
and shellfishes, and the availability of those habitats will be a determining
factor in the population dynamics of these species. Additional habitat losses
may occur when significant erosion of downdrift shorelines impact spawning or
nesting habitats of fishes, shorebirds, or other organisms and when the tidal
range of a harbor or bay is modified by entrance channel modification which in
turn affects coastal habitat. Short-term impacts of this type may also occur
during construction activities as heavy equipment gains access to the project
site.

(2) Habitat gains.

(a) Losses of benthic (bottom) habitat and associated benthos (bottom-
dwelling organisms) due to physical eradication or scouring will gradually be
offset by the gain of new habitat represented by the structures themselves and
the biological community, which becomes established thereon. The trade-off
made in replacing "soft" (mud or sand) bottom habitat with "hard" (rock, at
least in rubble-mound structures) bottom habitat has generally been viewed as
a beneficial impact associated with jetty and breakwater projects. Submerged
portions of jetties and breakwaters, including intertidal segments of coastal
structures, function as artificial reef habitats and are rapidly colonized by
opportunistic aquatic organisms. Over the course of time, structures in ma-
rine, estuarine, and most freshwater environments develop diverse, productive,
reeflike communities. Detailed descriptions of the biota colonizing rubble-
mound structures have been made for project sites on the Pacific (Johnson and
De Wit 1978), Atlantic (Van Dolah et al. 1984), Gulf of Mexico (Hastings 1979,
Whitten et al. 1950), and Great Lakes (Manny et al. 1985) coastlines.
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In some geographical areas jetties and breakwaters provide the only nearshore
source of hard-bottom habitat. Also, exposed portions of detached structures
may be colonized by seabirds.

(b) The ultimate character of the biological community found on a jetty
or breakwater will depend on the quality of habitat afforded by the construc-
tion materials used. Physical complexity (i.e., rough surfaces with many
interstitial spaces and a high surface area to volume ratio) is a desirable
feature of rubble-mound structures in comparison with the relatively smooth,
flat surface of steel sheet pile or caisson structures. The sloping sides of
rubble-mound structures also maximize the surface area of habitat created.
Structures with sloping sides also provide more habitat within a given depth
interval than structures with vertical elements. Where depths are sufficient,
the biota on jetties and breakwaters exhibit vertical zonation, with different
assemblages of organisms having discrete depth distributions. In general
then, structures built in deep waters will support a more diverse flora and
fauna than those in shallow waters. This pattern will be influenced by such
factors as latitude and tidal range.

(c) Just as changes in shoreline configuration and beach profile can
entail habitat loss, so can they represent habitat gain. Accretional areas,
such as cuspate spits, tombolos, and exposed bars, and the above water portion
of structures may be used, for example, by wading and shorebirds for nesting,
feeding, and resting sites.

(3) Migration of fishes and shellfishes.

(a) Eggs and larvae. Early life history stages, namely eggs and larvae,
of many important commercial and sport fishes and shellfishes are almost en-
tirely dependent on water currents for transportation between offshore spawn-
ing grounds and estuarine nursery areas, A concern which has sometimes been
voiced by resource agencies in relation to jetty projects is that altered pat-
terns of water flow through coastal inlets may adversely affect the transport
of eggs and larvae. Jetties displace the entrance to an inlet to deeper wa-
ters, perhaps forming a barrier to successful entry by eggs and larvae. Those
eggs and larvae carried by longshore currents might be especially susceptible
to entrapment or delay in eddies and slack areas formed adjacent to updrift
jetties at various times in the tidal cycle. Even short delays in the passage
of eggs and larvae to estuaries may be significant because of critical rela-
tionships between the developmental stage when feeding begins and the avail-
ability of their food items. All aspects of this potential impact remain
hypothetical. Mechanisms of egg and larval transport across shelf waters and
through inlets, as well as their retention within estuaries, have not been ex-
plained to date. No conclusive evidence exists to support either the presence
or absence of impacts on egg and larval transport. This fact is true even
where jettied inlets have been present for relatively long spans of time, such
as along the Texas coast. The complexity of the physical and biological pro-
cesses involved would render field assessments of this impact a long-term and
expensive undertaking. Even if some degree of impacts in terms of numbers of
eggs and larvae successfully transiting an inlet could be demonstrated to
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occur, the relative significance of the impact would be difficult to estimate.
The results of hydraulic modeling studies related to this question have been
inconclusive (US Army Corps of Engineers 1980). Future modeling studies com-
bined with field verification studies may provide insight into resolving the
validity of this concern.

(b) Juveniles and adults. Similar concern has been voiced regarding po-
tential impacts of jetties and breakwaters on migrations of juvenile and adult
fishes and shellfishes. These stages generally have well-developed swimming
capabilities, such that physical barriers imposed by these structures are less
of a concern than are behavioral barriers. This issue has been raised primar-
ily in association with projects in the Pacific Northwest, and with anadromous
fishes in particular. Anadromous fishes, including many salmonids, spend much
of their adult life in the ocean, then return to fresh water to spawn. Early
life history stages spend various lengths of time in fresh water before moving
downstream to estuaries where the transition to the juvenile stage is com-
pleted. Specific concerns are that juveniles or adults will not circumvent
structures that extend for considerable distances offshore. Juveniles in par-
ticular are known to migrate in narrow corridors of shallow water along coast-
lines and may be reluctant, due to depth preferences, to move into deeper
waters. The State of Washington has developed criteria, whereby continuous
structures that extend beyond mean low water (MLW) are prohibited. Designs of
coastal structures there are required to incorporate breaches or gaps to ac-
commodate fish passage.

(4) Increase predation pressure. Coastal rubble-mound structures pro-
vide substrate for the establishment of artificial reef communities. As such,
jetties and breakwaters serve as a focal point for congregations of fishes and
shellfishes which feed on sources of food or find shelter there. Many large
predator species are among those attracted to the structures in numbers, as
evidenced by the popularity of jetties and breakwaters as sites of intense
sport fishing. Thus, there is concern, again largely associated with projects
in the Pacific Northwest, that high densities of predators in the vicinity of
jetties and breakwaters pose a threat to egg, larval, and juvenile stages of
important species. For example, fry and smolt stages of several species of
salmon are known to congregate in small boat harbors prior to moving to the
sea. The concern raised is that these young fishes are exposed to numerous
predators during their residence near the structures. As is the case with the
concern for impacts on migration patterns, this concern remains a hypothetical
one. Conclusive evidence demonstrating the presence or absence of a signifi-
cant impact is unavailable and will be exceedingly difficult to obtain.

f. Recreational Considerations. The primary impact of breakwaters on
recreational use of the beach depends largely upon the type of use the beach
receives. Breakwaters reduce nearshore wave climate, which is generally bene-
ficial to swimming, scuba diving, and wading activities. They may also cause
a widening of the beach, which can result in increased recreational area.
Figure 5-8 illustrates a wide beach accreted adjacent to a breakwater. Owner-
ship of accreted beaches is determined by state law unless agreements are
otherwise entered into prior to construction of the project. Diminished waves
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  Figure 5-8. Breakwater protecting recreational harbor,
Santa Barbara, California
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will, however, reduce opportunities for body or board surfing activities.
Special interest groups such as surfers may therefore vocally oppose detached
breakwater projects. When breakwaters are used to shelter harbors or jetties
are used to stabilize inlets, they benefit recreational boating (Figure 5-8).
They may also act as fish attractors and may be used as fishing platforms.
However, for safety reasons access to jetties for fishing is often prohibited.
In other projects, walkways and handrails are provided to enhance fishing
opportunities on these structures.

g. Aesthetic Considerations. Detached breakwaters are usually far
enough from the beach that they do not produce visual impacts (Cole 1974).
Jetties will visually alter shore views. The texture and shape of the jetty
in relation to the overall shoreline scene should be considered in jetty
design (Snow 1973).

h. Cultural Considerations. By reducing shore erosion or stabilizing
inlet location, breakwaters and jetties will, generally, preserve onsite cul-
tural resources. However, this local protection can potentially increase the
rate of erosion on adjacent shorelines. For this reason, cultural resources
in the adjacent impact area must also be evaluated. Lighthouses and other
historically important structures are often found in close proximity to
inlets.

i. Environmental Summary.

(1)  Environmental design.

(a)  Every jetty or breakwater project scenario should incorporate engi-
neering design, economic cost-benefit, and environmental impact evaluations
from the inception of planning stages. All three elements are interrelated to
such a degree that efficient project planning demands their integration.
Environmental considerations should not be an after thought. Structure design
criteria should seek to minimize negative environmental impacts and optimize
yield of suitable habitat for biological resources. Minimizing impacts can
best be achieved by critical comparisons of a range of project alternatives,
including the alternative of no construction. From an environmental perspec-
tive, site selection is perhaps the single most important decision in the
planning process. However, various engineering design features can be incor-
porated to optimize an alternative from an ecological viewpoint. For exam-
ple, opting for a floating rather than fixed breakwater design might alleviate
most concerns related to impacts on circulation, littoral transport, and the
migration of fishes, because passage is allowed beneath the structure. Float-
ing breakwaters are also excellent fish attractors and still provide substrate
for attachment and shelter for many other organisms.

(b)  In planning breakwaters for small boat harbors, configurations which
minimize flushing problems should be examined. Rectangular basins which maxi-
mize the area available for docks and piers characteristically have poor water
circulation, particularly in the angular corner areas. Designs with rounded
corners and entrance channels located so that flood tidal jets provide
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adequate mixing throughout the basin are desirable. Selection of a less steep
rubble-mound sideslope angle will maximize the availability of intertidal and
subtidal habitat surface areas. The size class of stone used in armor layers
of rubble-mound structures is another engineering design feature that has
habitat value consequences. Selection of large-size material results in a
heterogeneous array of interstitial spaces on the finished structure. Hetero-
geneity rather than uniformity enhances the quality of the structure in terms
of refuge and shelter sites for diverse assemblages of fishes and shellfishes.

(2)  Environmental assessment.

(a)  Short-term impacts. Actual construction activities for jetties and
breakwaters entail a number of potential impacts of durations generally less
than several days or weeks. These impacts will vary in type and frequency
from project to project. For example, temporary or permanent access roads may
have to be built to allow transportation of heavy equipment and construction
materials to the site. Grading, excavating, backfilling, and dredging opera-
tions will generate short-term episodes of noise and air pollution and may
locally disturb wildlife such as nesting or feeding shorebirds. Project ac-
tivities should be scheduled to minimize disturbances to waterfowl, spawning
fishes and shellfishes, nesting sea turtles, and other biological resources at
the project site. Precautions should also be taken to reduce the possibility
of accidental spills or leakages of chemicals, fuels, or toxic substances dur-
ing construction activities. Effort should be expended to minimize the pro-
duction and release of high concentrations of suspended sediments, especially
where and when sensitive biological resources such as corals or seagrasses
could be exposed to turbidity plumes and increased siltation rates. Dredging
of channels in conjunction with jetty or breakwater projects presents a need
for additional consideration of short-term impacts in relation to suspended
sediments.

(b)  Long-term impacts. Long-term impacts of jetty or breakwater con-
struction are less definitive or predictable. Ultimate nearfield effects on
littoral sediment transport can be expected to become evident within several
seasonal cycles. These effects will vary according to a given project’s
environmental setting and specific engineering design. For example, periodic
maintenance dredging will be required for catch basins adjacent to weir jet-
ties. Consequences of constructing coastal structures on farfield shore pro-
cesses are presently understood only qualitatively.

5-3. Groins.

a. General.

(1)  Groins are barrier-type structures that extend from the backshore
into the littoral zone. Although single groins are constructed on occasion,
groins are generally constructed in series, referred to as a groin field or
system, along the entire length of beach to be protected.
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(2)  Groins have been constructed in various configurations which are
classified as high or low, long or short, permeable or impermeable, and fixed
or adjustable. A high groin, extending through the surf zone for ordinary or
moderate storm waves, initially entraps nearly all of the longshore moving
sand within that intercepted area, until the accumulated sand fills the en-
trapment area and the sand passes around the seaward end of the groin to the
downdrift beach. Low groins (top profile no higher than that of desired beach
dimensions or natural beach elevation) trap sand like high groins. However,
some of the sand also passes over the top of the structures. Permeable groins
permit some of the wave energy and movement of sand through the structure.

(3)  A number of factors are taken into consideration in the design of
groins. As with other coastal structures, the prevailing wave climate at a
project site is of paramount importance. Wave energies and the angle of wave
approach onto a beach are critical factors in predicting the response of a
shoreline to groin construction. The direction and rate of littoral drift
will also determine design specifications. Additional factors include the
existing pattern of water currents and the spatial distribution of accretional
and depositional areas. These factors are essentially identical to those con-
sidered in the previous section on jetties and breakwaters. Indeed, the major
differences between groins and these structures are in terms of function
rather than form. In general, groins are smaller, less massive structures
than jetties or breakwaters. An example of rubble-mound groin design is
depicted in Figure 5-9. The length or seaward extent of a groin will largely
determine the initial effectiveness of the structure as a barrier to littoral
transport, so that the design length will vary from project to project. In
most cases, a groin will be built out to the distance at which incoming waves
exert their maximum force on bottom sediments. The length of a groin will de-
termine the ultimate rate of sediment passage around the end of the structures
(end passing), whereas the design height of the groin will largely determine
the rate of sediment movement over the structure (overpassing). Overpassing
can be augmented by incorporation of one or more weir sections into the groin
or groin field design. The shoreward terminus of a groin is generally set
sufficiently far inshore that abnormally high tides will not flank the struc-
ture, thereby preventing possible scouring, undercutting, and failure.

(4)  As in the case of jetties and breakwaters, a wide variety of mate-
rials are used in the construction of groins. Impermeable groins can be con-
structed of stone (rubble-mound), sheet piles (concrete, timber, or steel), or
asphalt. Often these materials are used in combination; for example, concrete
may be set as a grout or cap in rubble-mound groins. In addition to the above
materials, permeable groins can be made of sand bags, large stones, and earth,
or by slots created in sheet-pile structures, although these are not commonly
employed. Selection of construction materials depends on foundation charac-
teristics of the seabed as well as cost and availability factors.

b. Role in Shore Protection. The basic purpose of groins is to modify
the longshore movement of sand and to either accumulate sand on the shore or
retard sand losses. Trapping of sand by a groin is done at the expense of the
adjacent downdrift shore unless the groin or groin system is artificially
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Westhampton Beach, New York (1972)

Figure 5-9. Rubble-mound groin
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filled with sand to its entrapment capacity from other sources. To reduce
the potential for damage to property downdrift of a groin, some limitation
must be imposed on the amount of sand permitted to be impounded on the
updrift side. It is desirable, and frequently necessary, to place sand
artificially to fill the area between the groins, thereby ensuring an
uninterrupted passage of the sand to the downdrift beaches. When fill is
used, the groin functions to anchor the fill material. In either instance,
groins provide shore protection by modifying longshore sand transport.

c. Physical Considerations.

(1) The effects of groins on shore processes are very similar to
those discussed in reference to jetties and breakwaters. Groin
construction will initially disturb the balance or equilibrium between
physical processes at a given project site. With the passage of time, the
system will tend to develop some new set of equilibrium conditions. The
reader is referred to the discussion of physical impacts in the preceding
section on jetties and breakwaters.

(2) By creating a barrier to littoral transport, groins cause changes
in both shorelines and beach profiles. Entrapment of littoral drift
results in the gradual buildup of a fillet on the updrift side of a groin.
The fillet will grow until the volume of the available sediment sink
reaches capacity and the rate of littoral drift is accommodated by
endpassing or overpassing of the structure. Accretion of the updrift beach
also shifts the location of the breaker zone offshore. Downdrift
shorelines, however, will be deprived of that volume of sand accreted
updrift of the groin and become susceptible to erosion. The overall
displacement of both updrift and downdrift shorelines will reflect the
groin’s relative effectiveness as an obstruction to littoral transport
(Figure 5-10). In turn, effectiveness as a transport barrier will largely
be determined by the orientation of the groin to the direction of
approaching waves. Adjustment of the shorelines within the influence of a
groin or groin field will tend toward achieving normality, i.e., shorelines
perpendicular to the direction of wave approach. Net littoral longshore
transport is reduced to zero when waves move onto shore in a normal or
perpendicular manner, thus expending their energy equally in both lateral
directions.

(3) Changes in beach profiles in response to groin construction can
be substantial. Growth of the updrift fillet alters the locations and
slopes of the foreshore and nearshore zones. The alteration may also cause
selective settlement of sediments of different size categories along the
beach profile and result in graded rather than uniform substrate
conditions.

(4) Groins may interfere with the onshore-offshore transport process
by displacing the position of longshore currents and rip currents. Rip
currents within groin compartments (the area between two consecutive groins
in a groin field) may displace sediments from the shallow beach areas,
carry them by jetting action, and deposit them in deeper offshore areas,
thus preventing them from being carried to downdrift sections of the
beach. Rip currents can be generated as the longshore movement

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 85 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

5-29

a.  Single groin

b. Multiple groins

Figure 5-10. General shoreline changes associated with
single or multiple groins
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of water is deflected seaward by the presence of a groin.

d. Water Quality Considerations.

(1) Groin construction operations may induce short-term episodes of
elevated suspended sediment concentrations in the water column. This
impact will usually be limited to the water immediately adjacent to the
structure. Historically, concerns have been raised in connection with
potential detrimental impacts of high suspended sediment loads on
biological resources. However, the present state of knowledge on this
topic allows an assessment that concentrations of suspended sediments
found at groin construction projects pose minimal risk to lost flora and
fauna likely to occur at these sites. Most estuarine and coastal marine
organisms are highly tolerant to elevated suspended sediment
concentrations for moderate to extended periods of time. As was stated in
the discussion relevant to jetties and breakwaters, however, precautions
such as the installation of silt curtains should be considered when
feasible, where sensitive resources such as coral reefs and seagrass beds
are located in the vicinity of a project.

(2) Because groins change local patterns of water circulation, sane
changes in water quality parameters may also be anticipated. Slight
fluctuations in temperature, dissolved oxygen, and dissolved organics may
occur in the sheltered waters in the lee of groins. These impacts should
be insignificant for most groin project scenarios.

e. Biological Considerations.

(1) Habitat alterations, both losses and gains, associated with
groin construction projects are analogous to those discussed for jetty and
breakwater projects. Because groins are generally smaller structures by
comparison, these habitat changes are usually on a smaller scale.
Construction operations will physically displace existing bottom habitat
covered by the placement of structural materials, particularly in the case
of rubble-mound groins. This habitat loss will be supplemented by
scouring effects of water movement along the base of the structures. The
amounts of bottom habitat involved will be dependent upon the number,
location, and size of groins in relation to the total available habitat.
Exceptional cases, such as tidal flats, do exist and should be examined on
a project by project basis. Initial bottom habitat losses are later
offset at least in part by the habitat represented by the structures
themselves. Often the local diversity of bottom habitats, including the
presence of scour holes, will be enhanced by groin construction. Where
scouring effects would represent unacceptable habitat loss, they can be
minimized by proper design of the groin, for example, by inclusion of a
weir section.

(2) Habitat gains are evidenced by the biota which becomes
established upon groin structures, although due to the shallow nature of
groins, these biological communities are somewhat less diverse than those
on larger jetties and breakwaters built of similar materials.
Nevertheless, groins provide

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 87 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

5-31

substrate which serves as artificial reef habitat in the nearshore zone.
Rubble--mound groins especially afford a physically complex habitat in
support of productive invertebrate and fish assemblages.

(3) Habitat losses and gains can also take place on shorelines
influenced by groin structures. Where the shoreline response occurs along
the periphery of a fringing marsh or other wetland, downdrift erosion or
updrift accretion can result in significant adverse impacts. These
impacts must be weighed against the eventual habitat losses incurred if
stabilization by groins or other alternatives is not accomplished. Groin
associated accretional areas may provide substrate for the establishment
of beach vegetation. Shoreline responses to groins may also represent
loss or gain of wildlife or fishery habitat in the form of nesting,
spawning, nursery, resting, feeding, or shelter areas.

(4) Small groins have not been documented or implicated to have
effects on the movements or migration patterns of fishes and shellfishes.
Groins are very effective fish attractors and provide excellent sport
fishing sites. Predation effects, as discussed under the biological
impacts of jetties and breakwaters, have not been a significant topic of
concern in relation to groin projects. These structures, particularly
those of rubble-mound construction, may provide beneficial protective
cover, as well as feeding and resting areas for both juvenile and adult
fishes and shellfishes during coastal migrations.

f. Recreational Considerations. By increasing beach width, groins
increase beach area available for use. However, they can be a safety
hazard to nearshore recreation activities such as swimming, wind surfing,
board surfing, and shallow-water diving. Potentially dangerous conditions
can be created where the waves first encounter the structure or where rip
currents are created between groins. Scour holes adjacent to groins also
constitute safety hazards to nonswimmers. Also, some groin structures may
impede lateral movement of beach users.

g. Aesthetic Considerations. One common feature of natural beaches
is the presence of long, straight stretches of sand. Groin fields usually
alter beach topography into a series of abrupt indentations (Figure
5-10). In addition, the materials used to construct groins and their
linear configuration substantially alter the scenic character of the beach
(Figure 5-11).

h. Cultural Considerations. Groins can protect onsite cultural
resources by reducing shore erosion. However, the downdrift erosion
usually associated with groins can potentially threaten cultural resources
in adjacent areas. For this reason, cultural resource losses in the
adjacent impact areas must also be considered. Cultural resource surveys
should be conducted prior to construction. Placement of groins should
accommodate cultural resource protection in so far as practical, while
accomplishing the primary purpose of the project.
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Presque Isle, Pennsylvania (Oct. 1965)

Figure 5-11. Irregular beach formed by cellular steel sheet-pile groin
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i. Environmental Summary.

(1) Environmental design. Downdrift erosion will often be an important
environmental consideration. Downdrift erosion can be ameliorated by provid-
ing beach fill, reducing groin height (overpassing) and length (endpassing),
or incorporating permeability. The selection of construction materials can
also be important to the overall impact of the project. Because rubble-mound
structures provide a variety of living spaces and a firm surface for attach-
ment, they are often considered beneficial habitats.

(2) Environment assessment.

(a) Short-term impacts. Construction operations are a source of several
types of short-term impacts. Transportation of construction materials and
operation of heavy equipment at the project site will generate localized inci-
dences of air and noise pollution. Flexibility in the scheduling of these
activities should be exercised to minimize disturbance of coastal biological
resources, especially during critical spawning and nesting periods. Short-
term events of elevated turbidity induced by groin construction or associated
beach fill will occur. As discussed under water quality impacts, proper pre-
cautions should be taken to reduce suspended sediment effects if sensitive
organisms or habitats are present.

(b) Long-term impacts. Long-term impacts of groin construction, as for
jetty and breakwater construction, are difficult to assess. Downdrift ero-
sional problems are by far the major topic of concern, and these will vary in
magnitude among different projects. Deprivation of downdrift shorelines ap-
pears to be a cumulative impact in that large groin fields may take extended
periods to attain their sediment entrapment capacities. Therefore, the down-
drift erosional process, if not mitigated by nourishment or sand bypassing,
could be both severe and prolonged. Such erosion may produce recreational
impacts (loss of downdrift beach area), cultural resource impacts (erosion of
cultural sites), and biological impacts (erosion of biologically productive
habitats).
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CHAPTER 6

NONSTRUCTURAL ALTERNATIVES

6-1. Salt Marshes.

a. General. Shore erosion is a common problem in the bays, sounds, and
estuaries of the coastal United States. A wide variety of structures have
been developed and used to control this erosion. However, due to environmen-
tal objections and economic limitations it is often impractical to use even
the most innovative of these structures. This fact is particularly true for
relatively low wave-energy areas where erosion may be costly but has not yet
reached catastrophic proportions. Low-cost, nonstructural techniques are
available for controlling erosion in salt and brackish water, low wave-energy
areas of contiguous United States using native marsh plants. Vegetation,
where feasible, is usually lower in cost than structures and may be more
effective.

(1) Coastal marsh vegetation.

(a) A coastal marsh is an herbaceous (plants lacking woody stems) or
grassy plant community found on the part of the shoreline which is periodi-
cally flooded by salt or brackish water. A number of species in the grass
family (Poaceae), sedge family (Cyperacae), and rush family (Juncaceae) com-
monly form coastal marshes.

(b) Coastal marshes occur naturally in the intertidal zone of moderate-
to low-energy shorelines along tidal rivers and in bays and estuaries. These
marshes may be narrow fringes along steep shorelines but can extend over wide
areas in shallow, gently sloping bays and estuaries. Historically, such lands
were extensive and widely distributed along the Atlantic, Florida peninsula,
Gulf, and Pacific coasts of the United States before development by man.

(c) There are two major groups of coastal salt marshes in the United
States, based on physiographic differences--marshes of the Atlantic, Florida
peninsula, and Gulf coasts (the eastern region) and those characteristic of
the northern and southern Pacific coasts (the western region). The eastern
marshes usually form on a gently sloping coast with a broad continental shelf,
under conditions of a sea slowly rising relative to the land. Western marshes
are mostly formed in relatively narrow river mouths which drain almost di-
rectly onto a steeply sloping continental shelf along a slowly emerging coast-
line (Cooper 1969). Consequently, the western estuaries and their marshes are
more limited in development than those of the east and tend to mature more
rapidly. There are two types of coastal salt marshes: the regularly flooded
low marsh, which is considered to be the most valuable and usually the most
essential to erosion control; and the irregularly flooded high marsh.
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(2) Erosion control plantings.

(a) With the use of agricultural techniques, plants can often be estab-
lished on shorelines where natural processes of invasion have failed to pro-
duce plant cover. Marshes established in this manner may greatly improve the
shore’s stability and resistance to erosion. This erosion control alternative
has been used successfully for many years in the United States. For example,
in the winter of 1928, a property owner on the eastern shore of Chesapeake Bay
planted smooth cordgrass (Spartina alterniflora) along more than 1 kilometer
(0.5 mile) of shoreline in an attempt to reduce erosion. This shoreline has
remained stable for more than 50 years and is the oldest reported example of
shore stabilization with salt marsh vegetation in the United States (Knutson
et al. 1981) as shown in Figure 6-1. Similarly in 1946, a landowner on the
Rappahannock River in Virginia graded an eroding shoreline and planted several
varieties of salt-tolerant plants. This planting has prevented erosion for
40 years (Phillips and Eastman 1959, Sharp and Vaden 1970, Sharp et al. 1981).

Figure 6-1.  Oldest reported salt marsh planting in the
 United States

(b) Researchers in other coastal regions have found that shoreline sta-
bilization with plants can be successful--Garbisch et al. (1975) in Chesapeake
Bay; Webb and Dodd (1978) in Galveston Bay, Texas; Allen et al. (1986) in
Mobile Bay, Alabama; Newcombe et al. (1979) in San Francisco Bay, California;
and Newling and Landin (1985) at Corps sites in a number of coastal Districts.
Based on these studies, design criteria for vegetation stabilization projects
were developed (Knutson 1976 and 1977a-b, Knutson and Woodhouse 1983, Allen
and Webb 1983, Allen et al. 1984, Webb et al. 1984). The US Army Engineer
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Waterways Experiment Station (1978) conducted a nationwide study program on
marsh establishment on dredged material in the mid-1970's as part of the
Dredged Material Research Program, which resulted in design criteria for marsh
development. This program has continued to the present under the Dredging
Operations Technical Support Program to include all types of wetland develop-
ment as well as erosion control in moderate wave energies using vegetation
(Landin 1986).

(c)  Hall and Ludwig (1975) evaluated the potential use of marsh plants
for erosion control in the Great Lakes. They concluded that there were few
natural areas suitable for this method of shore protection because there are
few sheltered shorelines. Marsh plantings are also subject to winter icing
conditions and fluctuating lake levels in this region. Marsh vegetation can
be established behind protective structures in the Great Lakes (Landin 1982).
However, vegetation can be used to stabilize upland areas (Hunt et al. 1978,
Pennington 1986). The roots of terrestrial plants add stability to the soil,
retard seepage, and reduce surface runoff (Great Lakes Basin Commission 1978,
Gray 1974 and 1975, Dai et al. 1977). Information on surface erosion and
various techniques for its control (dewatering, slope grading, and planting
ground cover species) are available from EM 1110-2-5026, US Army Engineer
Waterways Experiment Station (1986), the US Soil Conservation Service, or from
county agriculture extension agents.

(d)  In Alaska, a relatively short-growing season, broad tidal ranges,
high-energy conditions, and icing prevent the use of salt marsh vegetation for
erosion control, and only one site is known to exist. This alternative has
not been used in the bays and estuaries of Hawaii.

(3)  Planting guidelines.

(a)  For erosion control projects, the intertidal zone is the most criti-
cal area to be planted and stabilized. If a healthy band of intertidal marsh
can be established along a shore, revegetation of the slope behind it will
occur through natural processes. Four species of pioneer plants have demon-
strated potential in stabilizing the part of the intertidal zone which is in
direct contact with waves: smooth cordgrass (Spartina alterniflora) along the
Gulf and Atlantic coasts, Pacific cordgrass (Spartina foliosa) on the Pacific
coast from Humboldt Bay south to Mexico, and Lyngbye’s sedge (Carex lyngbyei)
and tufted hairgrass (Deschampsia caespitosa) in the Pacific Northwest (Smith
1978). A number of wetland plants colonize the freshwater/intertidal zone
(Landin 1978, Lunz et al. 1978).

(b)  The width of the substrate at an elevation suitable for plant estab-
lishment will determine in part the relative effectiveness of the erosion
control planting. A practical minimum planting width for successful erosion
control is 6 meters (20 feet) (Knutson et al. 1981). On the Atlantic and Gulf
coasts, marsh plants will typically grow in the entire intertidal zone in
microtidal areas and to mean tide where tidal ranges are broader. Marsh
plants seldom extend below the elevation of mean tide on the southern Pacific
coast or below lower high water in the Pacific Northwest. Because of these
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elevational constraints, the more gradual the shore slope, the broader the po-
tential planting width. On steeply sloping shores, there may be little area
suitable for planting. If the potential planting area is not 6 meters (about
20 feet) in width, the shore must be sloped or backfilled to extend it. Back-
filling must be done enough in advance of planting to allow for settling and
firming of the soil.

(c)  Salt marsh plants rely heavily on exposure to direct sunlight and
will not grow in shaded areas. Therefore, any overstory of woody vegetation
present at a site should be cleared above the planting area and landward to a
distance of 3 to 5 meters (10 to 15 feet). However, should the woody over-
story be desirable wetland plants such as mangroves, they should not be
cleared, but worked around to prevent their loss.

(d)  Vegetative transplants are used for erosion control planting instead
of seeding which is not likely to be effective on sites subject to erosion.
Vegetative transplant types include: sprigs, stems with attached root mate-
rial; pot-grown seedlings; or plugs, root-soil masses containing several in-
tact plants dug from the wild. Sprigs are the least expensive to obtain and
easiest to handle, transport, and plant. They may be obtained from field
nurseries, planted at least a year in advance, or collected from young marshes
or the edges of expanding established marshes. Pot-grown seedlings are expen-
sive to grow and plant, more awkward to handle and transport, but relatively
easy to produce and transplant. They are superior to sprigs for late season
planting. Plugs are the most expensive to obtain, difficult to transport, and
probably used only when no other sources are available. The Soil Conservation
Service may be helpful in locating and obtaining plant materials. A conserva-
tionist for the State Soil Conservation Service is located in all the state
capitals.

b. Role in Shore Protection.

(1) Marsh plants perform two functions in abating erosion. First, their
aerial parts form a flexible mass which dissipates wave energy. As wave en-
ergy is diminished, both the offshore transport and the longshore transport of
sediment are reduced. Dense stands of marsh vegetation may even create a
depositional environment, causing accretion rather than erosion of the shore-
face. Second, many marsh plants form dense root-rhizome mats which add sta-
bility to the shore sediment. This protective mat is of particular importance
during severe winter storms when the aerial stems provide only limited resis-
tance to the impact of waves.

(2) Wave attenuation in marshes has not been studied extensively. Wayne
(1975) measured small waves passing through a smooth cordgrass marsh at Adams
Beach, Florida, and Webb et al. (1984) measured wave attenuation in a human-
made marsh in Mobile Bay, Alabama. Knutson et al. (1982) conducted a series
of field experiments measuring wave attenuation in natural salt marshes.
Knutson found that a 15-cm (0.5-foot) wave experienced a 72 percent energy
loss while traversing 5 m (15 feet) of coastal marsh. As the wave energy
impacting the shore is reduced, there is increased potential for sediment
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deposition and decreased potential for erosion. Woodhouse et al. (1974)
measured sediment deposition resulting from marsh plantings and reported the
deposition at 15 to 30 cm (0.5 to 1 foot) of sediment along three planted pro-
files at Snow’s Cut, North Carolina, during a 30-month period.

(3) Studies have shown that plant roots do significantly increase soil
stability (Gray 1974), In these studies the shear strength of vegetated soils
was as much as two and three times greater than unvegetated soils. In addi-
tion, the shear strength of soils was higher when the volume fraction or
weight density of the root system was greater.

c. Physical Considerations. The planting of shore vegetation is accom-
plished with a minimum of equipment and physical disturbance. When erosion
control plantings are successful, they create a region of sediment deposition
along the shoreline and reduce erosion.

d. Water Quality Considerations.

(1) Salt marshes have substantial absorptive capacities for potential
pollutants such as nitrogen, phosphorus, and heavy metals (Williams and
Murdock 1969, Woodhouse et al. 1974). Increased growth of salt marsh species
in response to nutrients has been noted at several locations. Apparent recov-
ery of applied nitrogen may be as high as 40 to 60 percent in shoot growth
alone (Woodhouse et al. 1974 and 1976), a value that compares favorably with
upland field crops. The potential for substantial recycling of nutrients
between salt marshes and estuaries exists. The absorption, conversion, and
recycling capabilities of marsh plants offer potential opportunities for water
purification (Woodhill 1977).

(2) There has been concern expressed that intertidal marshes planted on
polluted sediments may be a source for release of potentially toxic heavy met-
als to estuarine systems and the ocean. This matter is a subject of extreme
complexity. In general, the release of heavy metals is not a major concern
for shore stabilization projects unless sediments with high levels of heavy
metals are used to grade the site prior to planting (Gunnison 1978). In this
case, the issue of heavy metal release should be resolved on a case-by-case
basis. However, it is also advisable to consider this issue when sizable
shore stabilization projects are proposed for areas with highly polluted
sediments.

e. Biological Considerations.

(1) Marsh ecology.

(a) Salt marshes are valued as sources of primary production (energy),
as nursery grounds for sport and commercial fishery species, and as a system
for storing and recycling nutrients. Once established, erosion control plant-
ings function as natural salt marshes and gradually develop comparable animal
populations (Cammen 1976, Cammen et al. 1976, Newling and Landin 1985).
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(b) Only about five percent of the biomass of a given salt marsh is con-
sumed while the plant material is still living. Grasshoppers and plant hop-
pers graze on the grass and are, in turn, eaten by spiders and birds, Direct
consumption of rhizomes and culms of marsh grasses by waterfowl may be signif-
icant locally near waterfowl wintering grounds (Lunz et al. 1978). Peri-
winkles graze on algae growing on the grass. The pathway of energy flow is
believed to move through the detrital food chain. Dead grass is broken down
by bacteria in the surrounding waters and on the surface of the marsh. This
process greatly decreases the total energy content but increases the concen-
tration of protein, thereby increasing the food value. Some detrital parti-
cles and microalgae are eaten by a variety of deposit and filter feeders such
as fiddler crabs, snails, and mussels; these organisms are, in turn, eaten by
predators such as mud crabs, fish, rails, and raccoons. The remaining detri-
tus, augmented by the dead matter from the primary and secondary consumers, is
washed from the marsh by tidal action. This exported detritus, with material
from submergent aquatic plants and the plankton, feeds the myriad of larvae
and juvenile fish and shellfish which use estuaries, bays, and adjoining shal-
low waters. Marsh grasses may account for most of the primary production of
the system in waters where high turbidity reduces light penetration, thereby
reducing phytoplankton and submergent aquatic production.

(c) The rigorous environment of the salt marsh controls the number of
animals living there. These areas are used by fur-bearing animals, such as
the muskrat, nutria, and raccoon, and by birds such as herons, egrets, rails,
shorebirds, raptors, waterfowl, and some songbirds. A much larger population
of animals lives in or on the mud surface. The more conspicuous inhabitants
are fiddler crabs, mussels, clams, and periwinkles. Less obvious but more nu-
merous are annelid and oligochaete worms and insect larvae. In addition, lar-
vae, juveniles, and adults of many shellfish and fish are commonly found in
the marsh creeks.

(2) Introducing nuisance species.

(a) Although most coastal marsh species are highly regarded as ecologi-
cally beneficial, some are not. Common reed (Phragmites communis) particu-
larly has a reputation in United States coastal areas as a nuisance plant.
More literature is available on eradicating common reed than on planting it.
It is purported to be of little direct value to wildlife and aggressively
crowds out other desirable species. It grows in dense monotypic stands often
to a height of about 10 feet (3 meters), which can interrupt views of the
water and preclude public access. Because of these considerations common reed
is usually not planted for shore stabilization in coastal areas even though it
has demonstrated potential for this use (Benner et al. 1982). It is, however,
planted at interior United States reservoirs and lakes for erosion control in
drawdown zones (Allen and Klimas 1986).

(b) The introduction of nonnative species may also have negative
impacts. Most marsh plants are aggressive colonizers. When introduced to
regions where they do not occur naturally, they may spread rapidly in the ab-
sence of the diseases and predators which act as biological controls in their
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native environments. Introduced nonnatives may displace species which have
ecological or agricultural significance. For this reason, careful considera-
tion must be given before marsh plants are planted outside their natural
ranges.

f. Recreation Considerations. Vegetative stabilization discourages cer-
tain recreational activities. Vegetation discourages public access for water-
oriented activities such as swimming, wading, and sunbathing. In addition,
vegetation discourages fishing from the shore; other shore protection struc-
tures often provide a platform for fishing use, and wave reflection may
increase nearshore depths. Marshes may substantially increase the number of
fish and wildlife in an area. As a result, nonconsumptive wildlife oriented
recreational activities such as photography, observation, and nature study and
consumptive uses such as fishing, bird hunting, and trapping are benefited.

g. Aesthetic Considerations. Marshes are a visual transition between
land and water and a natural feature of the landscape adding form, color, and
texture to the shore. Unlike other forms of shore protection, once plants are
established no visible evidence remains to indicate that there has been a
human effort to reduce erosion (Figure 6-2). In addition, the unique assem-
blage of birds and mammals associated with marshes are interesting subjects of
photographic and illustrative art forms. Standard structural methods of shore
protection may visually alter the shoreline (Figure 6-2), creating a barrier
rather than a transition between land and water.

h. Summary.

(1) Establishing marsh plants to abate shore erosion generally will be
considered as an environmental improvement. Positive water quality, biologi-
cal, recreational, and aesthetic benefits are typically associated with vege-
tative stabilization projects. In addition, vegetative stabilization is the
least costly of all erosion control measure. A 33-foot-wide, (10-meter-wide),
(landward to seaward) shoreline planting requires an investment of only about
$12 per linear yard (linear meter) to hand plant sprigs and about $28 per lin-
ear yard to hand plant nursery seedlings (based on labor costs of $15 per hour
plus 100 percent overhead). Costs for structural alternatives will range from
$50 to $1,000 per linear yard (Figure 6-3).

(2) Due to associated environmental benefits and low cost, this alterna-
tive should always be considered when shore protection is planned in sheltered
bays and estuaries. However, this alternative is effective only within a
limited range of wave climates and never on open, exposed coastlines, unless
it is done in conjunction with energy-reducing structures. Refer to Knutson
et al. (1981) for information on a simple method for evaluating site suitabil-
ity on a "case-by-case" basis.

6-2. Seagrasses.

a. General. The establishment of seagrass meadows to aid in shore
protection has only recently been recognized as a potential nonstructural
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a.  Vegetative erosion control project (Maryland)

b.  Erosion control structure (Maryland)

Figure 6-2. Aesthetic comparison of nonstructural (salt marsh
planting) and structural (revetment) measures
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Figure 6-3. Cost comparison of alternative erosion control
measures (after Knutson and Woodhouse 1983)
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alternative. Restoration of seagrass for sediment stabilization and habitat
enhancement is now possible due to recent developments in seagrass planting
technology (Phillips 1980, Fonseca et al. 1982 and 1985).

(1) Seagrass meadows. Seagrasses are underwater marine vascular plants
occurring primarily in shallow soft-bottom habitats and frequently forming
extensive meadows. The plants can generally be characterized as having long,
flat, grass-like leaves anchored to the sediment by extensive root and rhizome
systems. Five species are common to the marine coasts of the United States--
eelgrass (Zostera marina), widgeongrass (Ruppia maritima), shoalgrass
(Halodule wrightii) manateegrass (Syringodium filiforme), and turtlegrass
(Thalassia testudinum). Seagrasses normally occur in sediments ranging from
sand to mud in relatively protected environments. Depth is limited to gener-
ally less than 10 feet (3 meters) by light attenuation in the water column.
Salinity tolerance ranges from 20 to 40 parts per thousand (ppt), except for
widgeongrass (0-15 ppt).

(2) Planting guidelines.

(a) Methods for transplanting seagrasses and guidelines for determining
initial densities of transplants have been developed for most of the common
species of seagrasses. Recommended procedures involve four relatively simple
steps: obtain seagrass shoots from healthy donor beds by digging sods con-
taining shoots, roots, and rhizomes; gently wash sediment out of sod; attach
5-15 shoots to wire anchors (Figure 6-4); and replant shoot bundles at desig-
nated site.

(b) Initially a seagrass transplant will consist of an array of shoot
bundles arranged in a grid fashion with the individual bundles separated by
areas of bare sediment. Coverage of the sediment will occur through lateral
growth of the plants as new shoots develop runners in a similar fashion to
plant spreading in strawberry patches. Depending on initial spacing, complete
coverage may take one or more years.

(c) It should be noted that candidate locations for seagrass transplant-
ing are limited by certain physical factors (i.e., large waves or low salin-
ity). It is recommended that a monitoring survey be conducted before a
decision to transplant is made. This survey should include measurements of
depth, light penetration, salinity, temperature, erosion and deposition rates,
currents, and wave conditions. Surveys should be conducted as frequently as
possible and should encompass seasonal variation (Fredette et al. 1986). If
the project is large, then it is prudent to establish and monitor pilot plant-
ings before the full-scale project is begun.

b. Physical Considerations. Seagrasses are capable of dampening waves
and currents, decreasing sediment transport, and protecting low-energy shore-
lines for erosion. These plants influence their physical environment by bind-
ing sediments with dense mats of roots and rhizomes and absorbing current
energy via their flexible strap-shaped leaves (Figure 6-5). For example,
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Figure 6-4.  Typical seagrass and generalized
method of making transplant unit.

Fonseca et al. (1982) report nearly 118 cubic yards (90 cubic meters) per
hectare (2.5 acres) of sediment capture in a two-year old eelgrass planting.

c. Biological Considerations. Seagrass meadows serve as nursery sites
and primary habitat for numerous fish and invertebrate species of both commer-
cial and ecological importance and as feeding sites for wading birds and over-
wintering water fowl. Seagrasses are an important part of the food chain
base, influencing estuarine and nearshore production well beyond the physical
boundaries of the meadows.

d. Summary. Though seagrass meadows dampen waves as they approach the
shore and capture sediments, seagrass plantings alone are seldom considered an
adequate shore protection alternative. However, plantings can be a viable al-
ternative when used in conjunction with other shore protection measures. Sea-
grass planting technology can also be used for the repair or replacement of
seagrass meadows that have been damaged or displaced by the construction of
other erosion control alternatives.
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Figure 6-5.  Sediment capture in seagrass meadow
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CHAPTER 7

ENVIRONMENTAL MONITORING

7-1. Monitoring Program.

a. General.

(1) Monitoring refers to the overall process of data collection,
analysis, and interpretation of either short-term, immediate impacts, or
long-term changes over the life of a project. This chapter covers only
the coastal aquatic/marine habitat. Readers should refer to EM
1110-2-5026, Chapter 16, if interested in monitoring wetland/terrestrial
birds and mammals. Environmental monitoring is usually conducted for
several purposes as described below.

(2) Monitoring activities are used to document compliance with
standards, control the impacts of construction and operation of projects,
evaluate predictions from the planning phase, and guide any necessary
remedial work. These predictions are found in the environmental effects
section of the project Environmental Impact Statement or environmental
assessment, and relate to changes expected to result from the project.
Before and after measurements are then compared to establish the accuracy
of project predictions. Predictions may be either qualitative, such as a
change in fish stomach content, or quantitative, such as a 20 percent
reduction in crustacean biomass. Quantitative predictions are of greater
value in that threshold levels can be set at which an impact (reduced
crustacean biomass) can be deemed significant. If a predicted change does
not occur, or if an unexpected changed does occur, either is an indication
that the predictor model) is faulty. However, the model may not be
totally at fault because of the dynamic system it is attempting to
predict. Although the monitored predictions cannot be redone for the
existing project or activity being monitored, predictive procedures can be
improved for future projects.

(3) Monitoring is also used to determine if project operation meets
water quality or other environmental standards. Coordination with other
agencies or groups and examination of the Environmental Impact Statement
and legal requirements (consent decrees, stipulations, rules and
regulations, etc.) will usually reveal areas in which monitoring may be
desirable. Monitoring should be limited to parameters that provide
information about issues of genuine concern and should produce information
(data) that can be compared against environmental quality criteria that
exist either in Federal or State regulations or that are negotiated and
established for the specific project.

(4) Project operations may also be monitored to assess their effects
on cultural resources. This monitoring, if appropriate, should include,
but not be limited to, soil erosion and accretion rate in, on, and around
cultural resource sites, water table increases or decreases, and
vandalism. Vandalism protection devices such as cover, fencing, and
masking devices should be evaluated for effectiveness. Such monitoring
must be tailored to specific site requirements.
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b. Setting Objectives.

(1) The most essential part of an environmental data collection and
analysis effort is the establishment of clear and concise objectives. If not
done, the net result is often a mass of data that defies rational analysis, an
inability to solve the problem for which the data were generated, and a waste
of money and effort. Without good objectives, any data collection/analysis
effort faces a high probability of failure or the collection of unnecessary or
worthless data. Phenicie and Lyons (1973) present a logical and complete
approach to setting objectives; the approach is applicable to all fields of
study.

(2) A good objective is a specific action or activity, not a goal or
wish. It places bounds on the work to be done, excluding nonapplicable or un-
necessary efforts. Wording of an objective should be clear, concise, and sim-
ple. An objective must be realistic and therefore attainable, and measurable
to allow evaluation of results and development of conclusions.

(3) Because of different objectives and environmental circumstances,
scopes of monitoring programs need to be carefully developed on a case-by-case
basis and are rarely identical for different projects.

c. Controls.

(1) Monitoring program design should provide for adequate controls.
Data on baseline conditions serve as a temporal reference, and reference site
data serve as a spatial reference.

(2) A set of baseline data is required to measure change. By defini-
tion, baseline data must be collected prior to the construction, dredging, or
other environmental disturbance of interest. Depending upon study objectives,
these data may or may not need to be collected over a multiyear period to les-
sen the statistical impact of the variability in natural systems. The use of
a "typical year" may not be a valid approach because "typical years" may not
be definable. The changes that occur in a system may not occur in a single
annual cycle but may require several years to detect. However, data collected
over any given year may still be valuable compared to the collection over part
of a year or no collection at all.

(3) Reference sites representative of without-project conditions should
be included in the monitoring program if at all possible. The purpose of ref-
erence sites is to evaluate changes that occur through time but are not re-
lated to the project. Without reference sites it is often very difficult to
establish that observed changes are project related, and a question may remain
as to whether natural variability or other perturbations were responsible for
observed changes. In some cases, it may be possible to control for other per-
turbations by establishing more than one reference site. Reference stations
may also be used to ensure that changes which occur within some designated
boundary around an activity remain restricted within that boundary. Stations
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may be situated in such a way that those nearer the activity would be impacted
if the boundary was exceeded.

d. Quantitative Data. If the study objectives call for scientifically
and legally defensible conclusions, baseline monitoring and reference data
should be quantitative and the experimental design such that hypotheses con-
cerning change can be statistically tested. Quantitative data sufficient for
application of statistical tests are often expensive to obtain, a fact which
underlines the prerequisite for well-defined objectives and importance of
careful selection of parameters for measurement.

e. Remedial Action. The monitoring program design should include con-
sideration of potential remedial action either during or following construc-
tion. If a desirable change does not occur or if an undesirable change is
detected, this information is of little value unless a remedy is provided.
The only positive result would be the lesson learned if a remedy is not pro-
vided. Of course, should a predicted change not occur or an unexpected change
be observed, it is an indication that the predictive procedure was not accu-
rate. In many cases, environmental processes are complex, and their inter-
actions sometimes are not well understood. In such a case, understanding of
the processes and interactions can serve as a useful feedback mechanism indi-
cating a need for more environmental data and a need to modify and improve the
predictive procedure.

7-2. Data Collection. This section provides general guidance necessary to
plan an environmental monitoring program that will meet stated objectives of
the study design. The most critical aspect of data collection is selecting
proper parameters to sample and measure in order to address identified
problems.

a. Primary Consideration. The quality of the information obtained
through the sampling process is dependent upon these factors: collecting
representative samples, using appropriate sampling techniques, protecting the
samples until they are analyzed (sample preservation and handling), accuracy
and precision of analysis, and correct interpretation of results. Other
factors impacting on the sampling process are time, cost, and equipment con-
straints, which will limit the amount of information that can be gathered.
Under such conditions, careful tailoring of the monitoring program is
required. It will often be necessary to focus on a single basic objective
rather than dilute available effort on tangential questions such that none are
completely resolved.

b. Representative Sampling. The purpose of collecting samples is to
acquire the basis for adequate representation and definition of the cultural,
physical, chemical, or biological characteristics of the project area environ-
ment. To do so requires that sampling be conducted or samples be taken in
locations which are typical of ambient conditions found at the project site.
Failure to obtain samples that are truly representative of a given location
will result in inaccurate data and misinterpretations.
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c. Sampling Site Selection and Location. The following factors should
be considered in sampling site selection:

(1) Objectives of the study.

(2) Accessibility of the site.

(3) Physical characteristics such as tides (consider extremes in ampli-
tude, duration, and velocity), currents (mixing processes), salinity (means
and extremes), and presence of vegetation.

(4) Available personnel and facilities.

(5) Cost or funding limitations.

(6) Past history and past studies conducted at or near the site.

(7) Type sampling proposed (random, stratified, or systematic).

d. Number of Stations. If reference areas, control areas, or former
study sites are to be sampled for comparative purposes, multiple stations
should be sampled. Sample composition from these areas will also be variable
and cannot be defined based on single samples. If habitats or cultural hori-
zons to be sampled are known to be heterogeneous, then stations should be
allocated to strata (area of uniformity, such as depth, substrate type, and
vegetated versus unvegetated) in proportion to spatial coverage of each stra-
tum (e.g., stratified sampling). Therefore, more stations would be required
to monitor impacts in physically, ecologically, or culturally complex
environments.

e. Number of samples.

(1) Guidance in this section is limited to general concepts. First, the
greater the number of samples collected, the better the sampled parameters
will be defined. Second, on the other hand, the greater the number, the
larger the cost; hence some reasonable compromise must be defined. Third, the
mean of a series of replicated measurements is generally a better estimate of
actual site conditions than any individual measurement. Fourth, statistics
generally require calculation of two characteristics, usually a mean and a
standard deviation, because single measurements are inadequate to describe a
sample. Fifth, the necessary number of samples is proportional to the source
heterogeneity.

(2) Consideration of the above factors suggests that replicate samples
should be collected at each station location and that a minimum of three rep-
licates are required to calculate standard deviations. Beyond the replication
at a single point, the factors listed above do not limit the number of samples
needed since the number of samples depends on site-specific heterogeneity
(distribution pattern) and the desired level of source definition (degree of
precision). The total number of necessary samples is controlled by the type
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of dispersion pattern displayed by the organisms or habitat units to be sam-
pled (random, aggregated, uniform) (Figure 7-1) and the level of precision
desired. Additional information regarding "number of samples" can be found in
Elliott (1977), Green (1979), and Snedecor and Cochran (1967).

Figure 7-1.  Three possible distribution
  patterns

(3) A rapid method for determining number of samples necessary when in-
vestigating a biological population is to calculate the cumulative mean of a
few samples obtained in a pilot survey. A cumulative mean (or running aver-
age) consists of taking the average of samples 1 and 2; then of samples 1, 2,
and 3 (first, second, and third, etc.); then of samples 1, 2, 3, and 4 (and so
on), until all samples have been included. If the results are displayed (Fig-
ure 7-2), the plot of mean values will stabilize as more and more samples are
included. In a population with a uniform distribution (when the variability
is low), the mean stabilizes more quickly and in random populations less
quickly. In the cluster distribution pattern, the cumulative mean value sta-
bilizes most slowly and never stops fluctuating, although as can be seen in
Figure 7-2, after about 15 samples the data begin to stabilize. In the illus-
trated examples, 8 to 10 samples would be minimally adequate to describe the
randomly distributed population, whereas at least 15 to 20 samples would be
required for the clustered population.

(4) A more sophisticated technique for estimating the number of samples
is described by Green (1979). A preliminary or pilot survey is taken from the
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Figure 7-2.  Cumulative means calculated for a random and
a cluster distribution
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population, and individual counts are made from each collection to calculate
the sample mean and standard deviation. The following formula is then used:

where  is the sample mean, t is the t statistic, •  is the significance
level, s is the standard deviation, and n is the number of samples. For
example, assume that an investigator wishes to estimate the mean density of a
species in a population within 10 percent of the actual number and with a
l-in-20 chance of being wrong (0.95 confidence limits). The t value is un-
known and is a function of n-1 degrees of freedom; however, for large sample
sizes, t is a weak function of n and is approximately 2. If it can be es-
timated, then the formula can be solved for n . Refer to Green (1979) for an
additional explanation.

(5) An additional factor which will serve to limit the number of samples
is financial resources. For example, the number of samples upon which bio-
assays can be performed is determined by the ratio of available dollars and
cost per sample:

This approach will provide one method of estimating the number of samples that
can be collected and analyzed. However, should the calculated number of sam-
ples not be sufficient to establish an adequate sampling program (i.e., the
number of samples is insufficient to allow replicate sampling at all locations
indicated in para 7-2e) one of the following options will have to be consid-
ered. The first option is to reduce the replicate sampling at each station.
This option will allow the distribution of a parameter within the project area
to be determined, but variability at a single sampling station location could
not be calculated. The second option is to maintain replicate sampling but
reduce the number of sampling stations. This option will result in the
project area being less well-defined, but sampling variability can be calcu-
lated. The consideration of these two options should be based on project-
specific goals. If the first option is used (more stations but fewer
replicates), the results will provide a better indication of distribution pat-
terns in the project area, but it will be difficult to compare individual
stations. If the second option is used (fewer stations but more replicates),
the results will provide a better indication of variability at a given station
and will improve comparison between sampling stations. However, the project
area will be less well-defined. A third option is, of course, to increase the
financial resources available for sample analysis. This option will increase
the number of samples that can be collected and analyzed in order to establish
an adequate sampling program.

(6) It is suggested that consideration be given to collecting samples
(stations and numbers) in excess of that determined by the above process. The
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samples do not have to be analyzed and may even be discarded later without
analysis. Should sample analysis indicate abnormal results, it is easier and
ultimately less expensive to analyze additional samples on hand rather than to
remobilize a field crew. Also, the additional and potentially confounding
variable of different sampling times is avoided with this approach.

f. Frequency of Sampling. Frequency of sampling will depend on the
original objectives of the monitoring program, the availability of resources,
and the size of the project. Seasonal fluctuations of physical and biological
parameters may be or may not be suspected or known; therefore, seasonal samp-
ling may be required. A sampling frequency of once per year may be sufficient
for an annual maintenance project, unless there is a reason to believe other-
wise (e.g., some major change in point sources or basin hydrology). If subtle
impacts are to be detected, then long-term quarterly or more frequent sampling
may be required to overcome the masking effect of wide seasonal and annual
variation in the natural system.

g. Sampling Equipment. Sampling equipment should be selected based on
the reliability and efficiency of the equipment and on the habitat to be sam-
pled. Several types of water and sediment samplers used in the coastal zone
are described in Table 7-1. The water column and sediments are frequently
stratified vertically as well as horizontally, and this source of variability
should be considered when choosing a method of sampling (i.e., grab versus
corer). Additional techniques and equipment available to meet the particular
needs of beach and rubble structure sampling are discussed in the following
sections.

h. Sample Preservation.

(1) The importance of sample preservation between time of collection and
time of analysis cannot be overemphasized particularly for water quality pa-
rameters. The purpose of collecting samples is to gain an understanding of
the source (point of origin) of the sample; any changes in sample composition
can invalidate conclusions regarding the source of the samples. Results based
on deteriorated samples negate all efforts and costs expended to obtain reli-
able data.

(2) The most effective way to ensure a lack of sample deterioration is
to follow instructions in the appropriate manuals or to analyze the samples
immediately. However, this method may not be practical, and preservations may
have to be used to assure the integrity of the samples until the analyses can
be completed. In taking this approach, it must be remembered that complete
stabilization is not possible and no single preservation technique is applica-
ble to all parameters.

(3) Preservation is intended to retard biological action, hydrolysis,
and/or oxidation of chemical constituents, and reduce volatility of constitu-
ents. Refrigeration in an airtight container is the only acceptable method to
preserve sediments for bioassays. The elapsed time between sample collection
and sample preservation must be kept to an absolute minimum.
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TABLE 7-1

Sediment Sampling Equipment

______________________________________________________________________________
  Sampler  Weight         Remarks

Peterson 39-93 lb Samples 144-in, area to
  depth of up to 12 in.,
  depending on sediment
  texture

Shipek  150 lb Samples 64-in. area to a
  depth of approximately
  4 in.

Ekman   9 lb Suitable only for very
  soft sediments

Ponar 45-60 lb Samples 81-in. area to a
  depth of less than
  12 in. Ineffective in
  hard clay

Reineck box 1,650 lb Samples 91.3 in. to a
  depth of 17.6 in.

______________________________________________________________________________

(4) The effects of transportation and preservation of sediment samples
have not been fully evaluated. However, it is suggested that sediment samples
should be sealed in airtight glass containers to preserve the anaerobic integ-
rity of the sample and maintain the solid phase-liquid-phase equilibrium.

(5) Animals stored in the field should be preserved with a buffered
10 percent formalin-seawater solution stained with rose bengal. If stored for
a period of time greater than three months, the benthic samples should be
transferred to 70 percent isopropyl alcohol. After identification and enumer-
ation, voucher specimens should be archived in 70 percent isopropyl alcohol.
Reference collections should be maintained for reasonable postproject periods
for quality control insurance (e.g., cross checking of taxonomic identifica-
tions should questions arise).

i. Sampling Beaches and the Nearshore Zone.

(1)  Sampling methods.

(a)  There have been few quantitative studies of the communities along
high-energy coastal beaches because these areas are difficult and hazardous to
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sample. The Coastal Engineering Research Center (CERC) published a report
that provided a standardized system for sampling macroinvertebrates on high-
energy sand beaches (Hurme, Yancey, and Pullen 1979). This report suggests
that samples on the upper beach be taken by excavating 0.1-square-meter
quadrats with a trenching shovel and sieving the samples through a
0.5-millimeter mesh soil sieve. Compaction of the upper beach sediments can
be measured in situ as a function of penetrability with a cone penetrometer.
In the surf zone, a coring device generally provides a better and more consis-
tent sample of the infauna (living in the sediments) than grabs or dredges.
Beyond the surf zone, in deeper water, cores, grabs, and dredges may be used.
Cores taken by a diver applying the quadrat techniques yield the most consis-
tent quantitative samples (Figure 7-3). Trawls and beach seines are less
quantitative, but they provide samples that are useful in interpreting bio-
logical changes in nektonic and epibenthic communities.

(b) When working in the surf, divers should use a transect line to stay
on station (Figure 7-4); range markers on the beach are also helpful for keep-
ing divers on station. Samples are generally collected along lines or tran-
sects perpendicular to the beach or parallel to the depth contours, depending
upon objectives, and are stored in plastic bags, labeled, and preserved.
Sorting of the animals from the sediments is done on the beach or in the
laboratory. The animals preserved are later identified and counted.

(c) In clear water beyond the surf zone, diver observations and under-
water photographs provide additional information on the epifauna (living on
the surface of the bottom) that supplements core samples (Figure 7-5). Divers
can observe and count attached reef animals, burrowing and reef fish which
tend to be territorial, and pelagic fish.

(2) Sampling design. Sampling plans for a specific area depend on the
nature and magnitude of the project, the use and purpose of the data, and the
animals to be evaluated. The animals may be sessile or motile with popula-
tions that vary seasonally and distributions that are random or clustered.
Refer to paragraph 7-2 for sampling design. In most cases, quantitative
studies of the beach and nearshore will concentrate on the benthic community,
especially the infauna. Epifauna and flora are usually not conspicuous on
beaches. The following are general sampling design guidelines for the beach
and nearshore zone.

(a) The infaunal sampling device should be reliable and accurate. It
should ensure consistent substrate penetration, no loss of sample during
retrieval, and minimal variation between sample sizes. Refer to Table 7-1 for
typical benthic sampling devices.

(b) Sieve size for processing benthic (infauna) animals should be
selected to ensure complete retention of macrofauna (Reish 1959, Hurme,
Yancey, and Pullen 1979). By convention, a 0.5-millimeter mesh sieve is
recommended for quantitative macrobenthic collections.
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Figure 7-3.  Core sampling at sandy-bottom stations
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Figure 7-4.  Diver using transect line in the surf

Figure 7-5.  Quadrat sampling of epibiota at reef stations
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(c) The number and the locations of stations should be chosen carefully
before the project begins. Addition and deletion of stations should be
avoided as much as possible. The number of stations should be adequate to
address spatial variability of the infauna.

(d) Replications should be adequate to account for variability within
station fauna and to collect the majority of the species inhabiting the study
site. Refer to paragraph 7-2e on replicate sampling.

(e) There should be a sufficient temporal frequency of sampling to
address seasonal variations in the physical and biological parameters.

(f) Sampling methods for "pre," "during," and "post" construction should
be consistent and comparable.

(g) Because taxonomic identification is one of the costliest exercises
in a monitoring program, level of identification of animals should be no
greater than required by the stated objectives.

(h) Consistency in all procedures (sampling methods, sample processing,
sample preservation, and sample analysis) should be maintained.

(3) Manpower requirements. Manpower estimated for collecting, process-
ing, and analyzing benthic data varies depending on the location of sampling,
site conditions and areal extent, number and type samples to be taken, the
size of animals collected (macrobenthos or meiobenthos), and the level of
taxonomic identification. As a general rule, project time for an assessment
can be prorated as follows: field time - 10 to 25 percent; sample processing
- 50 to 75 percent; data analysis - 5 to 10 percent; and preparation of an
assessment document - 10 to 20 percent. Picking (separating benthos from
sediments and debris) and sorting macrobenthic samples generally takes 1 to
4 hours per sample depending on whether or not the sediment is fine or coarse
and whether the benthos are rare or abundant. Processing time, which includes
taxonomic identification, counting, and weighing varies from 1 to 4 hours for
beach samples with 25 to 75 species and 6 to 10 hours for nearshore samples
with 200 to 300 species.

j. Sampling rubble structures. Although they provide excellent habitat
for many fishes and shellfishes, rubble structures present difficulties in
assessing these resources. The exposed armor layer of rubble structures
creates an extremely rough and irregular surface such that obtaining biologi-
cal samples of standardized volume, surface area, or other unit of habitat
measure becomes a distinct problem. Specific biological sampling methods of
potential application to rubble structure assessment are recommended below.

(1) Sampling epibenthic communities.

(a) Line transects. Van Dolah et al. (1984) used the following proce-
dures to estimate the percent coverage of sessile biota on jetties at Murrells
Inlet, South Carolina. Their methodology was adapted from line transect
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techniques described by Loya and Slobodkin (1971), Porter (1972a-b), and Loya
(1972, 1978). A clear plastic strip with 15 inscribed marks at 2.5-centimeter
intervals along its edge is placed against the rock surface. All organisms
found directly under each mark (point) are identified and recorded. To accom-
modate the patchy distribution of many organisms on the same rock as related
to the rock’s orientation, assessments are made on each of the seaward, land-
ward, outer, inner, and top surfaces of structure quarrystone at a station.
The transect strip is always positioned horizontally on sloping or vertical
rock faces. Ideally, the strip should be placed randomly upon each rock face
rather than selecting areas of high-organism density. Nonrandom placement
would introduce bias into the sampling. If more than one species is present
under a point, all are recorded. At each station on the structure, samples
are taken at predetermined elevations, including subtidal, intertidal, and
supratidal levels. Percent cover estimates are then calculated based on the
percentage of points each species occupied at a level or at a station.
Because this procedure may result in estimates of total biota coverage of over
100 percent (more than one species can contribute to coverage at any given
point), total biota coverage is adjusted by subtracting the estimated percent
of unoccupied space from 100. For in situ observations, individual rocks can
often be removed from the appropriate depth and brought to the surface for
examination. Organisms unidentifiable in the field should be preserved and
taken to the laboratory for identification.

(b) Scrape sampling. Manny et al. (1985) documented periphyton coloni-
zation of a rubble-mound jetty in Lake Erie. Samples were obtained with a
bottle-brush sampler as described by Douglass (1958). Each sample covered
12.56 square centimeters (5.0 square inches) of rock surface. At a given sta-
tion replicate samples can be taken and dedicated to separate analyses such as
biomass estimation, taxonomic identification, and chlorophyll content
determination.

(c) Quadrat sampling. Johnson and Dewit (1978) used randomly placed
quadrats to characterize the biomass and densities of macrobenthic species
assemblages on a rubble-mound island at Punta Gorda, California. Samples from
subtidal and lower intertidal elevations were taken by using a 0.25-square
meter (10.0-square-inch) quadrat, whereas samples in the upper intertidal zone
were taken with duplicate 0.1-square-meter (40.0-square-inch) quadrats.
Numbers drawn from a random numbers table, used as vertical and horizontal
distances from fixed points on the structure, determined the location of each
sample. Divers measured the specific distances along a steel tape measure,
then dropped the quadrat behind them in order to minimize sampling bias in
placement. To arrive at estimates of density, numbers of percent coverage
(estimated visually) were recorded for each species in each quadrat. All
detachable biota were removed and placed in labeled plastic bags for weighing
in the laboratory. Subsamples of encrusting biota were scraped off rock sur-
faces with a steel chisel and hammer, then collected with a slurp gun (suction
apparatus consisting of a plastic tube plunger system) fitted with a collect-
ing chamber lined with plankton netting. Contents of the chamber were then
processed with the biomass samples. Quadrant sampling can be adapted to other
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habitat types, including coral reefs, seagrass beds, and epibenthic communi-
ties that may occur in project areas.

(d) Suction samples. Motile epifauna can be sampled with devices such
as slurp guns (Van Dolah et al. 1984) and pumps (Manny et al. 1985). Repli-
cate or pooled samples can be taken with slurp guns by standardizing the num-
ber of pulls of the plunger rod. A flexible gasket around the opening of the
slurp gun barrel can improve the fit of the device when placed against an
uneven rock surface. Holes drilled in the base of the barrel and covered with
fine mesh netting allow water to enter as the plunger is pulled, creating
suction through venturi action. The volume of water and surface area of rock
sampled can be calculated from the internal volume of the device and the bar-
rel opening diameter, respectively. The pump sampler used by Manny et al.
(1985) consisted of a gasoline-powered centrifugal pump fitted with a
5-centimeter-ID (inside diameter) hose. Incoming water passed through a
screen head with 9-millimeter openings. Replicate three-minute pump samples
were taken at each station, then filtered through standard mesh-size sieves.
Samples were obtained by placing the intake hose in the interstices among the
rock rubble. Thus, data were compared on a catch per unit effort basis
because the absolute amount of surface area sampled was unknown.

(2) Sampling nekton. Assessment of fish and shellfish populations near
rubble structures requires care to avoid the hazards of fouled nets and traps
on the structures themselves.

(a) Nets and traps. If the bottom type is suitable, conventional trawl-
ing techniques can be used to sample demersal (bottom dwelling) fishes and
shellfishes in the vicinity of rubble structures. Trawling would not, how-
ever, adequately sample nekton above the bottom and in the immediate area of
the structures. Baited traps can be set directly on the rock surfaces but
suffer from inherent selectivity in catch and susceptibility to loss during
turbulent wave conditions or due to vandalism. Traps may be useful for
assessment of specific target species (e.g., of commercial or recreational
value) such as crabs or fishes intimately associated with the rubble substra-
tum. In many cases, an appropriate gear type would be gill nets. Properly
set, gill nets can be used to sample the water column immediately adjacent to
a structure (generally set perpendicular to the axis of the structure) and can
be set either high or low in the water column. Gill nets are less useful in
deep water because the proportion of the water depth range sample of the net
is less. Ideally, the same gear should be used at all sampling locations to
avoid problems in comparing catch per unit effort data.

(b) Diver observations. Where water clarity conditions allow, under-
water visual census techniques can be applied to assessments of rubble struc-
ture fish populations. A number of standard transect or point count
techniques can be modified for use by swimmer-observers (Jones and Thompson
1978, Clarke 1986). Detailed studies of the fish fauna associated with rubble
structures have been accomplished by divers (Hasting 1979, Stephens and Zerba
1981, Lindquist et al. 1985).
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7-3. Habitat Assessment. In resource management decision making, questions
that arise in the environmental review process can differ in specifics but
have a fundamental theme: Will a project result in unacceptable changes in
the functional "value" of the habitat involved? Two habitat assessment tech-
niques and a series of marine and estuarine species profiles are available to
assist in answering this important question.

a. Habitat Evaluation Procedures.

(1) Habitat-based evaluation procedures are designed to document the
quality and quantity of habitat available for aquatic and terrestrial animals.
These procedures can be used to compare the relative value of different areas
at the same time (baseline studies) and/or the relative value of one area at
different points in time (impact assessment), e.g., present conditions to fu-
ture conditions. The effect of a project or environmental disturbance on ani-
mals can thus be quantified and displayed. One such procedure, the Habitat
Evaluation Procedure (HEP), has not been applied frequently in estuarine!
marine settings, although Cordes et al. (1985) provided one published example
for Mobile Bay, Alabama. The limited application of HE? in coastal environ-
ments is primarily due to the small number of Habitat Suitability Index (HSI)
models available for estuarine species (zero for marine species), and concerns
over the sensitivity of HSI models in documenting impacts of Corps of Engi-
neers activities on estuarine/marine species (Nelson 1987).

(2) HEP is computerized for use in habitat inventory, planning, manage-
ment, impact assessment, and mitigation studies. The method consists of a
basic accounting procedure that outputs quantitative information for each
species evaluated. The information can pertain to all life stages of a spe-
cies, to a specific life stage, or to groups of species. A HEP analysis
includes the following (Refer to US Fish and Wildlife Service 1980b,
Armour et al. 1984, and O'Neil 1985 for guidance and suggestions on conducting
a HEP analysis.):

(a) Scoping. Scoping includes defining study objectives, delineating
the boundary of the study area, and selecting aquatic evaluation species. The
selection of evaluation species can be based on ecological importance, impor-
tance for human use (e.g., sport or commercial fishing), or other factors,
including legal protection status.

(b) Development and use of Habitat Suitability Index models. An HSI
model can be in one of several forms, including equations for standing crop or
harvest, mathematical and nonmathematical mechanistic models that involve
aggregations of variables that affect life requisites of a species, pattern
recognition models, or narrative (word) models. The mechanistic model (Fig-
ure 7-6) is a commonly used model and requires development and use of Suit-
ability Index (SI) curves (Figure 7-7). The tree diagram in Figure 7-6 illus-
trates the relationship of habitat variables and life requisites to the HSI
for juvenile Atlantic croaker (Diaz and Onuf 1985). The value of each vari-
able (V ) is determined from a suitability curve as shown in Figure 7-7. HSIn

models published by the US Fish and Wildlife Service (Schamberger et al. 1982)

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 118 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

7-17

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 119 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

7-18

Figure 7-7. Suitability index curve for substrate type for
juvenile Atlantic croakers Habitat Suitability
Index model (Diaz and Onuf 1985)

should be evaluated by users to determine if they meet site-specific require-
ments. If the requirements are not met, the models can be modified or the
user can develop new models for application. Guidance for developing HEP
models is presented in "Standards for the Development of Habitat Suitability
Index Models" (US Fish and Wildlife Service 1981). Availability of models is
regularly updated in an instruction report by O’Neil (1985).

(c)  Baseline assessment. Existing or baseline HU’s are quantified
within the study area for each evaluation species. HU’s are derived by
delineating the area of each habitat type for each evaluation species and then
multiplying the area by its average HSI (HSI x area = HU). The number of HU’s
in the study area for an evaluation species is derived by summing the individ-
ual HU’s for all habitat types and locations that provide habitat for the
species for a particular life stage within the study site (Armour et al.
1984).

(d)  Impact assessment. Target years are designated at specific points
in time throughout the lifespan of the proposed project or study. A target
year is defined as a specific year for which habitat conditions can be pre-
dicted and evaluated. Target years should be selected for points in time when
rates of loss or gain in HSI, or area of available habitat, are predicted to
change. The values for habitat variables for evaluation species must be pre-
dicted for each target year. Therefore, the planning agency must be able to
predict habitat conditions for each alternative at each target year.

(e)  Mitigation. Because HEP can be used to quantify losses resulting
from proposed projects or construction activities, it can be used in mitiga-
tion studies. Habitat losses are determined, and the areas or measures desig-
nated for compensation are evaluated for various management alternatives to
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determine habitat gains. Partial or full compensation or enhancement to fish
and wildlife habitat can be quantified. The analyses can be for in-kind com-
pensation (one HU is provided for each HU lost for an evaluation species),
equal replacement (a gain of one HU for a species to offset the loss of one HU
for another, equally important, species), and relative trade-off.

(f) Decision on course of action. After the HEP analysis is completed,
information is prepared for evaluation and use by decision makers and should
include complete and clear documentation.

b. Benthic Resources Assessment Technique.

(1) Procedures have been developed at the US Army Waterways Experiment
Station that use benthic characterization information to produce semiquanti-
tative estimates of the potential trophic value of soft-bottom habitats.
These procedures are called the Benthic Resources Assessment Technique (BRAT).
As presently configured, BRAT can be applied under any circumstances in which
the pre- or post-project fishery value of an unvegetated soft bottom is an
important issue. Although developed primarily for application to subtidal
estuarine and coastal marine systems, it may be feasible to apply the BRAT to
evaluations on unvegetated intertidal or shallow subtidal bottoms as foraging
habitat for wading birds and some waterfowl.

(2) In essence, BRAT estimates the amount of the benthos at a given site
that is both vulnerable and available to target fish species that occur at the
site. Here "vulnerable" and "available" are the key words. Different species
of bottom-feeding fishes, by virtue of their particular morphological, physio-
logical, and behavioral adaptations, can detect, capture, and ingest only a
portion of the total benthos present. According to optimal foraging theory,
fishes should feed on those food items which afford the greatest net
nutritional/caloric benefit for the required energy expenditure for search,
capture, and handling of prey. Thus, the optimal diet will depend on the
abundance of the prey item, its size relative to the predator, its spatial and
temporal distributions, and its defensive adaptations (camouflage, burrowing
behavior, etc.). Bottom-feeding fishes will consume different prey at differ-
ent locations and during different seasons, reflecting those vulnerable prey
items that happen to be situated where they are available for capture. In the
BRAT, vulnerability is taken to be a function of the depth of the prey’s loca-
tion below the sediment-water interface. Both factors, vulnerability and
availability, are estimated by examination of the diets of target predatory
fishes.

(3) The overall BRAT approach is quite simple. Figure 7-8 depicts a
flow chart of the major steps of the BRAT up to the point at which statistical
and numerical analyses come into play. Benthos and fishes are collected si-
multaneously at the project site. Benthos are retrieved using a modified box-
corer which enables the obtained sediment core to be partitioned into vertical
depth intervals. The benthos are then removed and segregated according to
their respective depth intervals. After separation from the sediments, the
benthos from individual depth intervals are sorted into major taxonomic
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Figure 7-8. Benthic resources assessment technique (BRAT)
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categories, then passed through a series of standardized mesh-size sieves.
Each size fraction is then wet-weighed. At this point, the vertical distribu-
tion by size and weight of all potential food items has been established.

(4) Fishes that have been collected by conventional trawling methods are
measured (standard length) and separated into size classes. Stomach content
samples for fishes within each size class are pooled, then treated in a manner
identical to the benthic samples. First, the food items are sorted into major
taxonomic categories, then sieved into standardized size classes, and finally
wet-weighed. Thus, there is a record of the size of prey items and the rela-
tive proportions of prey items utilized by bottom-feeding fishes in a project
area at a given time. There is also a record of the locations of those util-
ized prey in the sediment column. What follows is simply a means of comparing
the two records (actual food items eaten and food item size/depth distribu-
tion) to arrive at an estimate of the potential trophic support represented by
a specified area of bottom habitat.

(5) Each size class of fish species will exhibit a particular prey ex-
ploitation pattern, i.e., its diet will be composed predominantly of prey
items in a certain size range. This size range may be either narrow or broad.
For projects at which there are multiple target fish species, and multiple
size classes of each species, it will be necessary to use cluster analysis to
assign each predator species size class to a prey exploitation pattern. Clus-
ter analysis, also known as ordination, is a multivariate statistical tech-
nique which objectively sorts entities (in this case fish species size
classes) into groups based on their attributes (sized-sorted prey items as
used here). Cluster analysis is not an end in itself but rather an explora-
tory tool that assists in the recognition of patterns in large or complex data
sets. The output in the BRAT is in the form of fish species size classes
sorted into groups having similar prey exploitation patterns, or feeding
strategies.

(6) Next, a second component of prey exploitation to be evaluated is the
vertical foraging capability within the sediment column for each fish species
size class. Qualitative examination of each food habitats sample provides
evidence of the kinds of prey and their relative abundances. Comparison of
this information with the vertical distribution patterns of these prey in the
sediment column (derived from published reports or from the vertically parti-
tioned box-core samples) gives an indication of the sediment depth to which a
particular fish species or guild of species can forage. For example, hypothe-
tical group A fish species size classes may eat prey less than 1 millimeter in
size (vulnerable prey size) and be limited to foraging in the upper 5 centim-
eters of sediment (available foraging zone). The total amount of benthic bio-
mass potentially exploitable by group A predators can be calculated as the
cumulative biomass of all food items less than 1 millimeter in size for all
sediment intervals down to 5 centimeters. Because the original box-core
samples represented a standardized surface area of bottom habitat, an estimate
of the total amount of food potentially available to group A predators in a
project area can be extrapolated. By repeating this process for all bottom-
feeding predator groups found in the project area, and taking the sum of their
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exploitable prey biomasses, an estimate of the potential trophic support for
all target fish species can be obtained. An example of BRAT data tabulation
is presented in Table 7-2. In this example, the potential food value of the
sampled bottom habitat was found to be 12.3 grams per square meter of vulner-
able available biomass. The tabulation would be repeated for each benthic
feeding predator group.

TABLE 7-2

An Example of a BRAT Data Tabulation

NOTE: The food value in grams per square meter (g/m ) can be converted to2

units of energy to compute potential fish production or to a suitabil-
ity index (actual/optimum) value for input to a HEP analysis.

The analysis would be conducted separately for each predator guild
(guild = n species).

(7) The utility of the BRAT lies in the ability to provide meaningful
information relevant to value decisions by the resource manager. The BRAT
does not provide an assessment of the overall status of the habitat but can be
viewed as an in-depth assessment of a single habitat variable, that of trophic
support. As such it may potentially contribute semiquantitative input to
habitat-based assessments such as the Habitat Evaluation Procedures.
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c. Species Profiles. A series of 126 profiles on marine and estuarine
animals are being prepared for seven United States coastal biogeographic
regions (Appendix D). The profiles are designed to provide coastal managers,
engineers, and biologists with a brief but comprehensive sketch of the biolog-
ical characteristics and environmental and habitat requirements of coastal
species. They will assist the planners in predicting how populations of
coastal species may react to environmental modifications resulting from engi-
neering projects. The profiles are jointly developed by the US Army Corps of
Engineers and the US Fish and Wildlife Service and may be acquired by contact-
ing the Coastal Ecology Group at the Waterways Experiment Station in
Vicksburg, Mississippi.

7-4. Data Analysis, Interpretation, and Presentation.

a. Data Analysis Plan and Presentation. A preliminary idea of the data
analysis and presentation techniques to be used should be formulated during
the study design stage. Green (1979) has outlined principles important to
planning successful study design and data analysis. Several techniques are
readily available for data analysis and presentation.

(1) Qualitative analysis. Results of qualitative analyses are generally
prose statements based on visual observations and perhaps a few measurements.

(2) Maps and graphical analysis. Patterns inherent in data can often be
revealed by mapping or graphing the data. Maps are used to show two- and
three-dimensional spatial patterns, whereas graphical approaches are most use-
ful for showing temporal relationships or variations with a single dimension
such as distance or depth. In general, variables can be divided into two
types-continuous and discontinuous (or discrete)--and appropriate map and
graphical techniques vary, depending on how variables are measured and
distributed.

(a) Phenomena to be mapped may be distributed in a continuous or dis-
crete manner. Discrete distributions are composed of individual elements that
are countable or measurable (individual fish, species of fish, etc.), whereas
with continuous distributions there are no recognizable individuals (dissolved
oxygen concentration, turbidity, etc.). Symbols such as dots may be used to
map discrete distributions to reveal patterns. Discrete data are often con-
verted into densities by dividing counts of individuals (frequencies) by the
areas of the spatial observation units. The results (animals per square
meter, biomass per square meter, etc.) may be plotted on maps. Patterns are
often enhanced by grouping all values into five or six classes and mapping
each class with a separate tone or color. Data representing continuous dis-
tribution are usually plotted and contoured to reveal patterns.

(b) Graphic techniques specialized for certain disciplines or types of
data are too numerous to describe. As with maps, however, graphic techniques
vary with the type of data. Discrete data are often graphed as frequency his-
tograms (or by graphs), with frequencies on the vertical axis and classes or
categories on the horizontal axis. Continuous data are usually plotted as
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curves, with the spatial or temporal dimension on the X-axis. Logarithmic
scales are often used when the data to be graphed vary over more than one
order of magnitude. Patterns or trends in irregular curves may be more evi-
dent if the data are smoothed with a moving average or by fitting generalized
mathematical functions to the plotted points. Schmid and Schmid (1979) pro-
vide a thorough review of graphs and charts. Tukey (1977) provides a discus-
sion of graphical smoothing techniques. Tufte (1983) is an excellent source
of ideas on clearly and accurately displaying quantitative data.

(c) More complex maps and graphs such as three-dimensional contour
plots, trend surfaces, and perspective plots are also useful but more diffi-
cult to comprehend. Various mapping and geographical display options are
available as part of most data management systems.

(3) Statistical analysis. Statistical analysis can be used to summarize
or describe complex data bases. Statistics can also be used as a formal
decision-making tool to decide whether measured temporal or spatial differ-
ences between samples are real or whether they may be the result of sampling
variability. Commercially available data management systems have options for
computing and displaying several types of statistics.

(a) Large amounts of data can be summarized by calculating statistics
such as measures of central tendency (mean, median, and mode) and dispersion
(standard deviation and range). Statistics can be used to compare sets of
data to determine if differences exist among them and, if so, whether the dif-
ferences are significant.

(b) Formulas are available for determining if observed differences
between sample data sets are real, or if they may have occurred by chance
because of insufficient sample size used in calculating the statistics. These
techniques are called significance tests, and theories and formulas for their
use are given in basic texts on statistics and experimental design. Users
should be cautioned, however, that observed differences may be statistically
significant and yet not be very meaningful. Special techniques have been
developed or modified for analysis of biological data, particularly benthic
biota data, e.g., Boesch (1977).

(c) Relationships among variables may be explored using correlation and
regression analyses. For example, the relationship between the density of a
certain benthic species and certain physical (water depth, temperature, sedi-
ment grain size, etc.) and chemical (dissolved oxygen, salinity, etc.) param-
eters might be explored using correlation and regression. Basic theory and
formulas for correlation does not imply cause and effect relationships.
Kenney (1982) discusses spurious self-correlations that result when two or
more variables have a common term. The use of correlation and regression with
several variables should be accompanied by a good understanding of the basic
assumptions that must be met in order to use the techniques effectively.
Mather (1976) presents a thorough discussion of the basic assumptions of mul-
tiple correlation and regression and of some of the mathematical and data con-
straints that influence results.
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(d) Most data management systems contain programs for a variety of
advanced statistical techniques. Pattern recognition techniques, such as
cluster or character analysis, are powerful procedures for describing patterns
and complex relationships when employed by individuals with sufficient train-
ing to understand the statistical and mathematical constraints to proper use
of the technique.

b. Data Interpretation.

(1) Editing. Data checking and editing should precede analysis.
Extreme errors may be detected by computer programs that check for boundary
conditions and ensure that data values are within reasonable limits. Quality
work requires human judgment. Simple computer plots of the raw data should be
generated and examined for unreasonable values, extreme values, trends, and
outliners. More detailed editing should include checking all or random samples
of the computer data base values against data sheets from the lab or field.

(2) Analysis. The next step in data interpretation is to ensure that
the assumptions on which the data analysis plan is based are still valid. New
information or failure to collect all the data required in the original analy-
sis plan may necessitate modification. Data analysis should then proceed
according to plan, and a decision should be made to accept or reject the
tested hypothesis. Following this step, an effort should be made to identify
additional quantitative or qualitative conclusions that may be warranted, and
additional hypotheses that may be tested using the data base. If resources
permit, this additional analysis may be completed prior to formulation of
final conclusions. Final conclusions should not be limited to acceptance or
rejection of hypotheses but should extend to clear, verbal expression of the
implications of the observed results. Decision makers who are not technical
specialists may fail to grasp these implications unless they are clearly
communicated.

(3) Maps and Graphs. When using maps and graphical techniques, one must
be careful not to draw conclusions that depend on either interpolation between
data points or extrapolation beyond the range of the data, unless such inter-
polation or extrapolation can be justified. Quantitative statements should
not be based solely on map and graphical analysis. A choice of scales or
coordinate axes that unduly exaggerate or minimize point scatter or differ-
ences should be avoided.
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CHAPTER 8

MITIGATION DECISION ANALYSIS

8-1. Policy. Care must be taken to preserve and protect environmental
resources, including unique and important ecological, aesthetic, and
cultural values. The Fish and Wildlife Coordination Act of 1958 (Public
law 85-624, 16 U.S.C. 61 et seq.) requires fish and wildlife mitigation
measures when appropriate and justified. The National Historic
Preservation Act of 1966 (Public Law 89-665, as amended, 16 U.S.C. 470 et
seq.) does the same for cultural resources. The Water Resources
Development Act of 1986 (Public Law 99-662) and implementing guidance
provide further policy on fish and wildlife mitigation, including
cost-sharing provisions. Specific Corps mitigation policy on fish and
wildlife and historic and archaeological resources is included in ER
1105-2-50, Chapters 2 and 3, and current Engineering Circulars. All
actions related to planning and implementing mitigation should incorporate
appropriate Engineer Regulations and Engineer Circulars.

8-2. Definition.

a. Mitigation. The Council on Environmental Quality (CEQ), in its
Regulations for Implementing the Procedural Provisions of the National
Environmental Policy Act (40 CFR Part 1508.20), published a definition of
mitigation that has been adopted by the Corps (ER 1105-2-50) and includes:

(1) Avoiding the impact altogether by not taking a certain action or
parts of an action.

(2) Minimizing impacts by limiting the degree or magnitude of the
action and its implementation.

(3) Rectifying the impact by repairing, rehabilitating, or restoring
the affected environment.

(4) Reducing or eliminating the impact over time by preservation and
maintenance operations during the life of the action.

(5) Compensating for the impact by replacing or providing substitute
resources or environments.

These will be referred to as the five elements of mitigation.

b. Significant Resources and Effects. Significance includes
meanings of context and intensity. Context refers to the degree of
technical, institutional, and/or public recognition accorded to a resource
at local, regional, or national levels. Intensity refers to the severity
of impacts as measured in duration, location, and magnitude of effects.
The criteria for determining the significance of environmental resources
and effects are provided in ER 1105-2-50, Appendix A, Section 1.7.3, and
subsections 3.4.3, and 3.4.12. Significance of historic resources is
further defined as a property listed or determined to be eligible for
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listing in the National Register of Historic Places (ER 1105-2-50, Chapter
3).

8-3. Key Concepts for Mitigation.

a. General.

(1) Significant resources are to be identified and specifically
considered in all phases of a project. If significant losses to those
resources will occur because of the project or action, then those losses
must be mitigated.

(2) Mitigation consists of avoiding, minimizing, rectifying,
reducing, or compensating for the impacts. The five elements of
mitigation are logically stepwise, i.e., it is better, easier, and often
cheaper to avoid an impact than to compensate for it. The elements are
iterative in that the results from one step may require reexamination of
previous actions. The first elements of mitigation can often be
accomplished through the use of good engineering practices, e.g., changes
in project design.

(3) Impacts resulting from coastal shore protection projects are
largely on coastal and Great Lakes bottoms, shorelines, wetlands,
submerged aquatics, coral reefs, and other tropical and subtropical
ecosystems. These areas will usually be composed of or are considered to
be significant resources. Chapters 4-6 of this EM discuss potential
impacts on some of these resources.

b. Early and Continuous Coordination and Public Involvement.
Planning for mitigation must occur concurrently and proportionally with
overall project planning activities and with the involvement of personnel
from all appropriate state and Federal agencies (ER 1105-2-35). An
integrated planning effort assures that the significant resources are
correctly identified, significant impacts are determined, all the elements
of mitigation are considered, and the mitigation actions taken or
recommended are appropriate and justified.

c. Monetary and Nonmonetary Concerns. Both monetary and nonmonetary
aspects of significant resources and effects will be considered. Monetary
aspects are quantified using dollars, and nonmonetary aspects are
quantified using one of several appropriate measures such as Habitat
Units, acres, population data, Visual Impact Assessment Units, parts per
million, and use-days.

d. Mitigation Framework. A useful framework for describing
mitigation has two of four conditions:

(1) In kind - resources physically, biologically, and functionally
the same or similar to those being altered.

(2) Out of kind - resources physically, biologically, and/or
functionally dissimilar to those being altered.

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 129 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

8-3

(3) Onsite - occurring on, adjacent to, or in the immediate proximity
of the impact.

(4) Offsite - occurring away from the site of the impact.

The first four elements of mitigation in paragraph 8-2a generally take
place onsite, the fifth one may be onsite or offsite. Mitigation in kind
and onsite requires no trade-offs, while the out of kind and offsite
conditions show that relative values have been assigned.

e. Mitigation Objectives. Mitigation objectives should be stated as
a quantification of the amount of compensation required for significant
losses to significant resources. Both the identity and character of the
significant resources and the amount of losses to them should be clearly
documented. Significant resources should be placed in a priority list or
category, accompanied by any stipulations such as the weightings to be used
in trade-off analysis, trade-offs not allowed, or mitigation to be onsite.

f. Incremental Cost Analysis. Incremental or marginal cost analysis
is a process used in designing a compensation plan that meets the
mitigation objectives. It investigates and characterizes how the cost of a
unit of output increases as the level of output changes, e.g., change in
dollars per Habitat Unit with increasing Habitat Units. An analysis will
result in an array of implementable mitigation actions, ranked from most to
least cost-effective. A mitigation measure such as beach nourishment or
placement of a sand fence becomes an increment when it is combined with
other measures into a plan and analyzed to determine the most
cost-effective solution.

g. Justification for Mitigation. Justification for mitigation must
be based on the significance of the resource losses due to a project,
compared to the costs necessary to carry out the mitigation (ER 1105-2-50,
paragraph 2-4c(1)). Endangered and threatened species and designated
critical habitats will be given special consideration (Public Law 93-205,
as amended, 15 U.S.C. 1531-1543).

8-4. Examples. Throughout the text of this EM are measures that can serve
one or more of the mitigation elements. Example measures of each of the
elements are listed below:

a. Avoid -- Time construction activities to avoid periods of fish
migration or shorebird nesting; preserve a public access point.

b. Minimize -- Disturb an immature reef instead of a mature one; use
rough surface-facing materials on a structure.

c. Rectify -- Replace a berm; restore flow to former wetlands.

d. Reduce -- Control erosion; place restrictions on equipment and
movement of construction and maintenance personnel.
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e. Compensate -- Use dredged material to increase beach habitat; con-
struct an artificial reef.
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APPENDIX B

MODELS

Section I. Numerical Models

B-1. Introduction. Numerical models use computational methods to solve math-
ematical expressions describing physical, chemical, and biological phenomena.
Computational methods such as approximation and iteration performed by high-
speed digital computers allow solution of complex equations that cannot be
solved by analytical methods.

a. Numerical modeling provides much more detailed results than analyti-
cal methods and may be substantially more accurate, but it does so at the ex-
pense of time and money. However, once a numerical model has been formulated
and verified, it can quickly provide results for different conditions. In ad-
dition, numerical models are capable of simulating some processing that cannot
be handled in any other way. They are also limited by the modeler’s ability
to derive and accurately solve mathematical expressions that truly represent
the processes being modeled.

b. The four types of numerical models that are pertinent in the investi-
gation of the environmental impact of coastal shore protection projects
include:

(1) Hydrodynamic models describe the velocity components, water surface
elevations, and salinity (or any other conservative passive constituent) dis-
tributions within the study area.

(2) Sediment transport models predict the shoreline response (erosion or
accretion) to man-made engineering structural or dredged channel modifica-
tions, and estimate the ultimate fate (resuspension, transport, and deposi-
tion) of dredged material disposed in an aquatic dredged material disposal
site.

(3) Water quality models predict physical characteristics and chemical
constituent concentrations of the water at various locations within the study
area.

(4) Ecological models predict the interactions between water quality and
the aquatic community.

c. The information derived from hydrodynamic models forms part of the
data base for sediment transport, water quality, and ecological models, and
the data from sediment transport and water quality models, in turn, form part
of the data base for ecological models. Hence, it is essential that these
foundation modeling activities be accomplished with adequate accuracy. The
various described models require input data which may be classified as:
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(1) Initial conditions. The data describe the initial state of the
system prior to numerical modeling.

(2) Boundary conditions. The data specify the system geometry and the
quantity and constituent concentrations of freshwater inflows or other
depositions.

(3) Verification requirements. Any other data considered necessary for
the verification (or calibration) of the numerical models.

B-2. Field Data.

a. Because no numerical model study can be more accurate than the infor-
mation on which it is based, the importance of adequate field data cannot be
overemphasized. The first steps in any numerical model study must be the spe-
cification of objectives: an assessment of the geophysical, chemical, and
biological factors involved; and collection of data essential to describe
these factors. Assessment and data collection should include:

(1) Identification of freshwater inflow sources, including their aver-
age, range, and time history distribution of such inflow.

(2) Assessment of the tides and tidal currents that exist within the
region of interest.

(3) Evaluation of wind effects and other geophysical phenomena that may
be peculiar to the specific study and that may contribute to aeolian sediment
transport within or beyond the study boundary limits.

(4) Complete understanding of wave climate throughout the region of in-
terest, including seasonal and annual distribution with frequencies of occur-
rence by height, period, and direction of approach.

(5) Knowledge of the resulting wave-induced currents.

(6) Evaluation of the effects of simultaneous occurrence of unidirec-
tional flow (tidal currents or freshwater river inflow) and oscillatory cur-
rents (wave-induced particle motion).

(7) Assessment of effects and probability of occurrence of aperiodic
extreme meteorological events such as severe storms or hurricanes.

(8) Identification of the sources of sedimentation and of the sediment
types for development of a sediment budget analysis of the system under
evaluation.

(9) Determination of sources and expected quantities and composition of
industrial and municipal effluents, nonpoint contaminants, and tributary con-
stituent concentrations.
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(10) Identification and census of the aquatic community of the region,
and the chemical, physical, and biological factors which influence its
behavior.

(11) Archive of all available hydrographic, bathymetric, topographic, and 
other geometric data pertinent to preparation of numerical models.

b. The purpose of the preliminary assessment of pertinent and available
data is to provide a basis for the selection of the models needed and for
planning field data acquisition programs. The most satisfactory procedure is
to plan the numerical modeling and field data acquisition program together.
If possible, the basic hydrodynamic model should be operational during the
period in which field data are being acquired. One major reason for concur-
rent model simulation and data acquisition is that anomalies in field data
frequently occur, and the numerical model may be useful in identifying and
resolving any such anomalies.

B-3. Data Analysis.

a. In conjunction with the field data acquisition program and the pro-
jected numerical modeling activity, a program of data analysis must be under-
taken. For the data analysis program to be as efficient as possible, the
field data should be recorded on media that can be automatically read by the
computer equipment to be used for such data processing.

b. Data analysis includes isolation of the astronomical tide from the
tidal record and for an identification of the decomposition of the constitu-
ents of the astronomical tide. The purpose of separating the astronomical
tide from the observed tide is two-fold:

(1) This separation allows one to examine the residual and, by using
statistical methods, to investigate the extent to which other geophysical
phenomena, such as wind, influence the observed flow.

(2) The astronomical tide is deterministic and may be used in synthe-
sizing tidal records for hypothetical events or during periods for which tide
records are not available.

c. Three fundamental observations regarding data analysis should be
considered:

(1) The astronomical tide is somewhat dependent on freshwater inflows
into the study region, and the amplitude of the tidal constituents therefore
tends to vary seasonally in many coastal areas.

(2) Past experience in the analysis of tidal data in conjunction with
model studies has shown that a minimum of about 30 days of record for tidal
elevation, velocity, and salinity data is essential for satisfactory analysis.
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(3) Data should be synoptic, with all data stations being monitored dur-
ing the same time period in order to properly verify the numerical models.

B-4. Hydrodynamic Models. Numerical models of hydrodynamic processes, sedi-
ment transport, and water quality processes are said to be coupled if they are
applied simultaneously and interactively on a digital computer. The codes use
the same spatial and temporal grid. If, conversely, the hydrodynamic model is
run and the output from it used as input to the sediment transport or water
quality model, the two models are said to be uncoupled. With uncoupled codes,
the hydrodynamic output may be spatially and/or temporarily averaged and sub-
sequently used as input to the water quality model. In many instances, it is
more economical to run uncoupled models. Uncoupled models are unacceptable
where thermal gradients or the concentration of dissolved or suspended mate-
rial causes a large enough variation in the fluid density to substantially
affect the flow.

a. General. The various numerical models may be classified as one-,
two-, or three-dimensional. The one-dimensional models treat the system by
averaging over a succession of cross sections. One-dimensional models are
well suited to geometric situations such as channels with relatively uniform
cross-sectional shape and with center lines whose radius of curvature is rela-
tively large compared to the width, provided the water density is uniform over
the cross section. Two-dimensional depth-averaged models are the type most
commonly employed and are well suited to studies in areas such as shallow
estuaries where the water column is relatively well mixed. Laterally averaged
models are used in studies of relatively deep and narrow bodies of water with
significant variation of density vertically through the water column. Three-
dimensional hydrodynamic models are relatively new and have been applied to
only a limited number of practical studies. In general, two-dimensional
models are substantially more expensive to operate than one-dimensional
models, and three-dimensional models are more complex and more expensive than
two-dimensional models. Hence, in situations where it is known a priori that
one of the simpler models will produce satisfactory results, the simpler model
should be employed for economy.

b. Two-Dimensional Depth-Averaged Models. Two-dimensional depth-
averaged models are most commonly employed in the investigation of tidal flows
in inlets, bays, and estuaries. The two distinctly different formulations
that have been employed are finite difference and finite element. Models cur-
rently being used at the Waterways Experiment Station (WES) include the finite
difference model WIFM (WES Implicit Flooding Model), which evolved from early
work by Leendertse (1967, 1973). The model and its application have been re-
fined and significantly improved at WES, and have been described at different
stages of development by Butler (1980). The finite element flow model of
Research Management Associates (RMA-2V) (Ariathurai and Arulanadan 1978)
evolved rom work by Norton et al. (1973) sponsored by US Army Engineer Dis-
trict, Walla Walla. The WES version of this model and a companion sediment
transport model, STUDH, and their application to project studies have been
described by McAnally et al. (1983). A user’s manual for these finite element
models and support programs (TABS-2) has been prepared by Thomas and McAnally
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(1985). Most existing finite difference models employ cartesian coordinates
which, even with variable grid spacing capabilities, may lead to undesirable
approximations in schematization of complex study areas. Recent work by
Johnson (1980) has resulted in a finite difference model VAHM (Vertically
Averaged Hydrodynamic Model) for flow and transport which employs a general-
ized coordinate transformation technique called boundary-fitted coordinates to
overcome this limitation. Development of this approach is continuing.

c. Two-Dimensional Laterally Averaged Models. Laterally averaged models
are applicable in studies of relatively deep, narrow channels with small ra-
dius of curvature in which lateral secondary, currents of appreciable magnitude
do not develop. Since fewer systems meet this criterion, work on models of
this type has been more limited than on the depth-averaged models. However,
work performed during the last few years has produced a useful model
CE-QUAL-W2 (Environmental Laboratory, Hydraulics Laboratory 1986). CE-QUAL-W2
was originally developed as a two-dimensional laterally averaged free surface
and heat conducting model (LARM) for computing reservoir flow patterns
(Edinger and Buchak 1979). In more recent developments, the water density was
allowed to be a function of both temperature and salinity, and estuarine
boundary conditions were incorporated. This version was called LAEM (Edinger
and Buchak 1981). LARM and LAEM were combined with multiple branching capa-
bilities and renamed GLVHT (Buchak and Edinger 1983). WES included water
quality algorithms and named the resulting code CE-QUAL-W2. These codes have
been used to investigate the effect of navigational channel deepening on
salinity intrusion in the Lower Mississippi River and the Savannah River
estuary.

d. Three-Dimensional Models. Depth- and laterally averaged two-
dimensional models obviously lack the ability to predict secondary flows in-
volving the plane that has been averaged. In some instances, these secondary
currents may be appreciable and affect such things as salinity intrusion,
sediment transport, thermal distribution, and water quality. Leendertse
et al. (1973) pioneered the development of one of the early three-dimensional
models of an estuary. Leendertse ‘ s model employed cartesian coordinates. A
three-dimensional model that utilizes stretched coordinates in both the hori-
zontal and vertical directions has been developed and applied in studies of
the Mississippi Sound (Sheng and Butler 1982, Sheng 1983). This model CELC3D
(Coastal, Estuarine, and Lake Currents; Three-Dimensional) may be used to pro-
vide detailed computations of the currents within several tidal cycles or time
scales of a storm event. For a scenario of repeatable hydrodynamics, CELC3D
may be combined with the sediment transport algorithm for long-term computa-
tions on the order of weeks, months, or longer. Three-dimensional versions of
the finite element flow and sediment models have also been developed and have
been applied to several field sites (Ariathurai 1982, King 1982). Improve-
ments in the efficiency of computational equipment and modeling technology are
increasing the feasibility of applying three-dimensional models.

B-5. Sediment Transport Models. The transport of noncohesive and cohesive
sediments under the simultaneous action of waves and currents takes place
along natural beaches, coastlines, bays, estuaries, and elsewhere when waves
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become superposed upon currents. The currents may be wave-induced, wind-
driven, tidal, and stream, or may originate from some other less cause.

a. CIP (Coastal and Inlet Processes Numerical Modeling System). Coastal
processes of tides, waves, wave-induced currents, and sediment transport can
be modeled by using the numerical modeling system CIP (Coastal and Inlet Pro-
cesses). The system utilizes the WES Implicit Flooding Model (WIFM) for
tides, the Regional Coastal Processes Wave Propagation Model (RCPWAVE) for
waves, the model CURRENT for wave-induced currents, and a sediment transport
model for transport of sediment due to the combined action of tides, waves,
and wave-induced currents. All four models generally use the same computa-
tional grid for a given set of conditions.

(1) WIFM is a general, long-wave model which can be used for simulation
of tides, storm surges, tsunamis, etc. It allows flooding and drying of land
cells near the shoreline. It is a depth-averaged model so that variations in
the vertical direction are averaged in the model. It is used to determine
tidal elevations and velocities in the two horizontal coordinate directions.

(2) RCPWAVE is a linear, short-wave model which considers the transfor-
mation of surface gravity waves in shallow water, including the processes of
shoaling, refraction, and diffraction due to bathymetry, and allows for wave
breaking and decay within the surf zone (the region shoreward of the breaker
line). Unlike traditional wave-ray tracing methods, the model uses a recti-
linear grid so that model output in the form of wave height, direction, and
wave number is available at the centers of the grid cells. This method is
highly advantageous since the information can be used directly as input to the
wave-induced current and sediment transport models, and the problem of
caustics due to crossing of wave rays is avoided.

(3) CURRENT computes the wave-induced currents that result when wave
breaks and decay in the surf zone. In general, such breaking induces currents
in the longshore and cross-shore directions with resulting changes in the mean
water level. These currents play a major role in the movement of sediment in
the nearshore region.

(4) The sediment transport model predicts the transport, deposition, and
erosion of sediments in open coast areas as well as in the vicinity of tidal
inlets. It accounts for both tides and wave action by using for input the re-
sults of WIFM, RCPWAVE, and CURRENT in terms of tidal elevations and currents,
wave climate information, wave-induced currents, and setups at the centers of
grid cells. The model computes transport separately for straight open coast
areas, and areas in the vicinity of tidal inlets. In the case of straight
open coast areas, transport inside and outside the surf zone is treated
separately.

(a) Transport inside the surf zone. Inside the surf zone, it is the
wave-breaking process that is primarily responsible for the transport of sedi-
ment. This process is quite complex and not entirely understood. There is
even disagreement on the primary mode (bed load or suspended load) of sediment
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transport in the surf zone. Thus, a model that determines transport in the
surf zone must be empirical to some degree in its formulation. The surf zone
transport model is based upon an energetics concept which considers that the
wave orbital motion provides a stress that moves sediment back and forth in an
amount proportional to the local rate of energy dissipation. Although there
is no net transport as a result of this motion, the sediment is in dispersed
and suspended state so that a steady current of arbitrary strength will trans-
port the sediment. Thus, breaking waves provide the power to support sediment
in a dispersed state (bed and suspended load), while a superposed current
(littoral, rip, tidal, etc.) produces net sediment transport.

(b) Transport beyond the surf zone. Beyond the surf zone, waves are not
breaking. Currents (tidal, littoral, rip, etc.) still transport sediments,
but the sediment load is much smaller than the load in the surf zone. Waves
still assist in providing power to support sand in a dispersed state. How-
ever, there is little turbulent energy dissipation, and frictional energy dis-
sipated on the bottom represents most of the energy dissipation. Bed load is
the primary mode of sediment transport beyond the surf zone. Since beyond the
surf zone it is the tractive forces of currents (including wave orbital veloc-
ity currents) that produce sediment movement, an approach is applied which
considers sediment transport by such currents which may exist in the area.
Again, since the complete physics of the problem is not entirely understood, a
semiempirical approach must be undertaken. To model this zone, the approach
of Ackers and White (1973) is followed, after appropriate modification for the
influence of waves.

(5) The CIP (Coastal and Inlet Processes Numerical Modeling System) has
been applied by WES to the entrance region of Kings Bay Naval Submarine Base,
Georgia. The sediment transport model was verified by comparing computed ero-
sion and deposition rates in the navigation channel with those obtained from
field surveys. There was good agreement both with respect to trends and
magnitudes.

b. Shoreline Change Model. A numerical model for predicting shoreline
evolution has been developed by Le Mehaute and Soldate (1980), which evaluates
long-term three-dimensional beach changes. The combined effects of variations
of sea level, wave refraction and diffraction, loss of sand by density cur-
rents during storms, by rip currents, and by wind, bluff erosion and berm
accretion, effects of man-made structures such as long groins or navigation
structures, and beach nourishment are all taken into account. A computer pro-
gram has been developed with various subroutines which permit modifications as
the state-of-the-art progresses. The program has been applied to a test case
at Holland Harbor, Michigan.

c. N-Line Sediment Transport Model. An implicit finite-difference,
N-Line numerical model has been developed by Perlin and Dean (1983) to predict
bathymetric changes in the vicinity of coastal structures. The wave field
transformation includes refraction, shoaling, and diffraction. The model is
capable of simulating one or more shore-perpendicular structures, movement of
offshore disposal mounds, and beach fill evolution. The structure length and
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location, sediment properties, equilibrium beach profile, etc., are user-
specified along with the wave climate. The N-Line model has been used to
simulate sediment transport of dredged material disposal in the vicinity of
Oregon Inlet, North Carolina.

d. CELC3D Sediment Transport Model.

(1) The most recent advance in the area of mathematical modeling of
coastal currents and sediment dispersion (resuspension, transport, and deposi-
tion), as well as the state of the art at the present time has been conducted
by Sheng and Butler (1982) and Sheng (1983). An efficient, three-dimensional,
and comprehensive numerical model of coastal currents, CELC3D (Coastal, Estu-
arine, and Lake Currents; Three-dimensional), has been developed and is opera-
tional. The authors have provided a thorough quantitative analysis of the
role of turbulence in affecting the deposition, entrainment, and transport of
cohesive sediments. Detailed dynamics within a turbulent boundary layer,
under pure wave or wave-current interaction, has been studied by means of a
turbulent transport model. Model predictions compare well with prototype data
and are more accurate than simpler parametric models. Dispersions of sediment
due to tidal currents, wind-driven currents, and waves have been studied.
Waves were found to be generally more effective in causing entrainment (resus-
pension) of sediments.

(2) Physical models, field studies, and laboratory investigations were
utilized to aid in the ultimate construction of CELC3D. Special features of
CELC3D include:

(a) A "mode-splitting" procedure which allows efficient computation of
the vertical flow structures (internal model).

(b) An efficient alternating direction implicit (ADI) scheme for the
computation of the vertically-integrated variables (external mode).

(c) An implicit scheme for the vertical diffusion terms.

(d) A vertically and horizontally stretched coordinate system.

(e) A turbulence parameterization which requires relatively little
tuning.

(3) Slowly varying currents and wave orbital velocities generally both
contribute to the generation of bottom shear stress in shallow or intermediate
waters. To remove empiricism from CELC3D simulation, Sheng (1983) used a
dynamic turbulent model to predict the wave-current interaction within the
bottom boundary layer. Calibration data were collected at a 90-meter water
depth site about 1 kilometer off the California coast during the Coastal Ocean
Dynamics Experiment (CODE-1) program. Due to the relatively long fetch from
the north, high seas (6-8 feet) were typical, and wavelengths were suffi-
ciently long for the wave to feel the bottom. Velocity profiles (averaged
over 6-minute intervals) at this site showed typical logarithmic variation
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with height above the bottom. The values of the frictional velocity, u ,*
 were typically between 0.22 and 0.66 centimeter per second. Using reference
velocities at 1 meter, these u  values correspond to drag coefficients of*
0.019 and 0.026, respectively. Corresponding values of the effective rough-
ness height, z  , in the presence of waves are 1.3 and 3.0 centimeters,o
respectively. These values are an order of magnitude greater than the zo
based on physical roughness alone.

B-6. Water Quality Models. Historically, the analysis of water quality has
concentrated on the dissolved oxygen (DO) and biochemical oxygen demand (ROD).
The balance between DO and BOD concentrations was the result of two processes:
the reaeration of the water column, and the consumption of DO in oxidation of
BOD. Later emphasis has been on extending and refining the Streeter-Phelps
formulation by using a more generalized mass balance approach and by the in-
clusion of additional processes such as benthic oxygen demand, benthic scour
and deposition, photosynthesis and respiration of aquatic plants, and nitrifi-
cation. The more comprehensive water quality models have been developed to
include the nitrogen and phosphorus cycle and the lower trophic levels of
phytoplankton and zooplankton. A number of investigations have modeled the
algal nutrient silica. Selected chemical constituents have been modeled by
assuming thermodynamic equilibrium. The fate of toxicants such as pesticides,
metals, and PCB’s is very complicated, for they involve adsorption-desorption
reactions, flocculation, precipitation, sedimentation, volatilization, hydro-
lysis, photolysis, microbial degradation, and biological uptake. Selection of
a water quality methodology requires consideration of Water Quality Constitu-
ents and Dimensional and Temporal Resolution.

a. Water Quality Constituents. The water quality constituents most fre-
quently simulated include salinity, light, temperature, DO, ROD, coliform
bacteria, algae, nitrogen, and phosphorus. Each of these constituents inter-
acts with the others, but the significance of their dependencies varies among
constituents, and their inclusion in a numerical water quality model depends
upon the study objectives and the water body under consideration. The envi-
ronmental impact analysis of most coastal shore protection projects can use
salinity and DO as indices of environmental change. Salinity plays a dominant
role in physio-chemical phenomena such as flocculation of suspended particu-
lates, is used as a variable to define the habitat suitability for aquatic
organisms, and is frequently employed as a conservative tracer to calibrate
mixing parameters. Dissolved oxygen is a respiratory requirement for most
organisms and is used as a measure of the "health" of aquatic systems. Dis-
solved oxygen can be used to evaluate the environmental significance of strat-
ification resulting from channel deepening and realignment of deep-draft navi-
gation projects, or most other coastal shore protection projects.

b. Dimensional and Temporal Resolution.

(1) In a numerical water quality model the choice is between a one-
dimensional model and one that incorporates two or three spatial dimensions.
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A long, narrow, and vertically well-mixed water body may be represented by a
one-dimensional model consisting of a series of segments averaged over the
cross section. Where there is pronounced vertical stratification, it is
likely that a laterally averaged two-dimensional model will be needed. In
other situations where there are marked lateral inhomogeneities that are ac-
companied by pronounced stratification, a three-dimensional model may be re-
quired. Most existing water quality models are one-dimensional, Practical
application of two-dimensional laterally and depth-integrated models has been
made and is feasible. The Corps has recently developed and applied three-
dimensional water quality models.

(2) The basis of all water quality models is a velocity field either
specified by empirical measurements or computed by numerical hydrodynamic
models. The current trend in hydrodynamic modeling is toward development of
three-dimensional models with increased spatial and temporal resolution in
order to resolve important scales and minimize the need for parameterization.
As a result, modern time-dependent hydrodynamic models normally have time
steps on the order of minutes to 1 hour. The chemical and biological equa-
tions of water quality models have characteristic time scales determined by
the kinetic rate coefficients. These time scales are usually on the order of
1 to 10 days. The phenomena of interest, such as depletion of DO and exces-
sive plant growth, occur on time scales of days to several months. Direct
coupling of hydrodynamic and water quality models may provide unnecessary spa-
tial and temporal resolution, and the high resolution water quality model
results cannot be effectively interpreted or verified. Present field sampling
programs resolve constituent concentrations on the order of a kilometer to
tens of kilometers in the horizontal, meters in the vertical, and days to
weeks in time. In addition, the kinetic rate coefficients presently used in
water quality models resolve dynamics on the order of days to weeks.

c. Numerical Water Quality Models. Linkage of the hydrodynamics and
water quality using the same spatial and temporal grid is practical with one-
dimensional and some two-dimensional models even for long-term simulations.
However, long-term water quality simulations are computationally very expen-
sive when water quality is directly coupled to two-dimensional vertically
averaged and three-dimensional hydrodynamic models. Therefore, the Environ-
mental Laboratory has developed not only one-dimensional and two-dimensional
laterally averaged numerical water quality models that use the same spatial
and temporal grid used by the hydrodynamic driver but also a method for aver-
aging fine scale hydrodynamic data to drive a coarser scale water quality
model for two-dimensional depth-averaged and three-dimensional applications.

(1) CE-QUAL-RIVI is a dynamic, one-dimensional (longitudinal) hydro-
dynamic and water quality model originally developed for flows in streams.
Recent enhancements included provision for tidal boundary conditions and re-
versing flows. The hydrodynamic and water quality codes are separate but use
the same spatial and temporal grid. Simulated water quality constituents
include temperature, DO, CBOD, organic nitrogen, ammonia nitrogen, nitrate
nitrogen, orthophosphate phosphorus, coliform bacteria, dissolved iron, and
dissolved manganese.
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(2) CE-QUAL-W2 is a two-dimensional laterally averaged hydrodynamic and
water quality model developed for reservoirs and estuaries (Environmental
Laboratory, Hydraulics Laboratory 1986). The water quality coding is arranged
into hierarchial levels of complexity, allowing the user to select the level
of water quality detail desired for a particular study. The first level of
complexity deals with conservative and noninteractive constituents (e.g., con-
servative tracer and coliform bacteria), the second level with DO-BOD or
DO-nutrient-phytoplankton dynamics, the third with PH and carbonated species,
and the fourth level with reduced chemical species.

(3) The MULTIPLE-BOX model method consists, of driving a finite segment,
box-type water quality model with temporally and/or spatially averaged hydro-
dynamic output. The box model segment sizes, time step, and dispersion coef-
ficients are adjusted to assure that transport with the box model adequately
reproduces that of the finer scale hydrodynamic/transport model. The EPA’s
multiple-box model WASP (Water Quality Analysis Simulation Program) was
selected as the transport framework for a versatile water quality model that
could be interfaced with hydrodynamic model (Ambrose et al. 1986). WASP con-
tains a variety of water quality kinetic algorithms that the user may select,
including toxic substances. The WASP code may be applied in one-, two-, or
three-dimensional configurations. The code does not compute hydrodynamics;
the use of the WASP code requires hydrodynamic input. A methodology for spa-
tially and temporally averaging hydrodynamic output is being developed by WES.

B-7. Ecological Models. Ecological models include numerous biological spe-
cies and emphasis food chain and species interactions. No general ecological
model exists. Existing ecological models are site-specific and dependent upon
the local aquatic community. The Environmental Laboratory at WES serves as a
clearinghouse for Corps inquiries and is becoming an active participant in
ecological model application.

B-8. Modeling Systems.

a. Consideration has been given to some of the more important aspects of
numerical model selection and application. Hydrodynamic, sediment transport,
water quality, and ecological models may not be considered as individual en-
tities. The various models must be coupled, or the output of one model must
be used as input to a subsequent model. If the applicable models are to be
used efficiently and economically, the data transfer between the models must
be considered and steps must be taken to ensure output-to-input compatibility.
In modeling there are, in addition to the modeling itself, data to be col-
lected, analyzed, and put into appropriate data bases. Each of these activi-
ties requires substantial data processing, and the aggregate cost of these
activities may far exceed the cost of the actual modeling exercise. Also as-
sociated with most studies are other requirements, such as reports, which lead
to additional data processing for such activities as computer graphs. The
development of the models and other programs requires a broad spectrum of
technical talents, and the execution of a comprehensive study may require the
interaction of several individuals.
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b. A comprehensive, integrated system of modeling and utility programs,
which are documented to the extent that the system may be understood and used
by the various individuals participating in the study, is essential to an ef-
fective study. Such systems are emerging. The WES Hydraulics Laboratory has
developed a system for Open Channel Flow and Sedimentation (TABS-2) that uses
depth-averaged finite element models to predict hydrodynamics, salinity, and
sediment transport. The WES Environmental Laboratory has developed the one-
dimensional (CE-QUAL-RIVI), the two-dimensional laterally averaged
(CE-QUAL-W2) (in conjunction with the Hydraulics Laboratory), and the arbi-
trarily dimensioned multiple-box model. The WES Coastal Engineering Research
Center has developed and made operational an efficient, comprehensive, and
three-dimensional numerical model system of coastal currents and sediment
transport, CELC3D, which provides for the resuspension, transport, and deposi-
tion of coastal sediments where sediment particle dynamics is modeled by a
consideration of particle groups and coagulation processes. The emergence of
such comprehensive systems is a significant aspect of the advancement of nu-
merical modeling of the environmental engineering aspects of coastal shore
protection projects.

Section II. Physical Models

B-9. Physical Coastal Models.

a. Earlier sections of this EM discuss specific considerations that must
be addressed to evaluate the impacts of coastal shore protection projects on
hydrodynamics, sediment transport, water quality, biological, or ecological
conditions. One of the tools that often is applied to make the necessary pre-
dictions of these conditions is the physical coastal model. This section pro-
vides a brief description of physical coastal modeling and its relation to
other models. It is intended to familiarize engineers and scientists with the
use of this technique in preparing impact studies. The relative strengths and
weaknesses are discussed so that, depending on the specific situation, physi-
cal coastal models might be considered in a modeling strategy. The basis and
methods used in physical coastal modeling are also briefly described.

b. For projects in which dependable, accurate results warrant the addi-
tional expense, a physical coastal model study is recommended. This approach
is especially recommended if the system is partially mixed or stratified in
vertical salinity structure, or if it has a complicated geometry. Guidance
for initiating physical (hydraulic) models studies is given in ER 1110-2-8102,
ER 1110-2-1403, and related ER’s. The Coastal Engineering Research Center’s
comprehensive report by Hudson et al. (1979) discusses physical models to
assist in the solution of complex coastal engineering problems. This report
provides information for use by both the laboratory research engineer and the
field design engineer on the capabilities and limitations of coastal hydraulic
modeling procedures. The report is intended to provide sufficient information
to document the state of the art of scale modeling practiced by WES. It is
also intended for field design engineers and other laboratory research engi-
neers to better understand the principles of scale models and the application
of these principles in the design, construction, and operation of scale
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hydraulic coastal models in the solution of problems involving the interaction
of waves, tides, currents, and related sediment movements in estuaries,
coastal harbors, coastal erosion, and stability of coastal structures and
inlets. Estuarine and coastal physical hydraulic model studies performed at
WES usually require from 18 to 48 months, and cost approximately $20 per
square foot of model to build, and approximately $20,000 per month to operate
(1986 dollars).

c. Physical coastal models are scaled representations of a coastal prob-
lem area under study. Seawater supply, tide generators, wave generators, and
gaged freshwater inflows are necessary appurtenances. The models are often
molded in concrete between closely spaced templates, although many coastal
models are constructed with movable-bed boundaries. Instrumentation may be
mounted on the models or experimental samples may be withdrawn from the models
to measure such attributes as water surface elevation, current speed and
direction, salinity, and tracer concentrations. Water surface tracers and dye
patterns are often photographed to qualitatively and quantitatively examine
their behavior or patterns of flow.

d. Boundaries and features of models should be carefully planned. A
physical coastal model is designed and constructed to include the region of
interest and any other areas necessary so that boundary data or conditions can
be satisfactorily applied. If the effects of assimilative capacity on the
area of interest are to be tested, effluent outfalls or diffusers are included
in model design and construction. If all the modifications to be tested in
the model study are anticipated at the time of model design, provisions can be
made to make them quickly and much less expensively.

B-10. Similarity Criterion.

a. In any coastal model study, the physical phenomena observed in the
model should represent those phenomena occurring in the prototype, so that the
prototype action can be predicted by operating the model. The general theory
of model design is based on the fundamental principle that a functional rela-
tionship exists among all the variables associated with the system. Further,
the number of variables can be significantly reduced by forming a complete set
of dimensionless variables for which a new function expressing the relation-
ship between the dimensionless terms exists. If the model is designed so that
each of the dimensionless terms of the complete set is the same in the model
as in the prototype, then the nature of the unknown function is identical for
the model and the prototype. If all these conditions are satisfied, the model
is considered a "true" model which provides accurate information concerning
the behavior of the prototype.

b. Although space limitation for the construction of the model may some-
times dictate that the model be distorted, a physical model can usually be
operated with the same linear scale in all three dimensions (i.e. an
undistorted-scale model). This undistorted-scale model dictates that geo-
metric similarity exists, as the ratios of all homologous dimensions on the
model and prototype are equal. In addition to geometric similarity, a true
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undistorted-scale model requires that kinematic similarity and dynamic simi-
larity also exist. Kinematic similarity exists when the ratios of all homolo-
gous velocities and accelerations are equal in the model and prototype. Dy-
namic similarity requires that the ratios of all homologous forces be the same
in the model and prototype. Since force is related to the product of mass and
acceleration, dynamic similarity implies the existence of kinematic similarity
which, in turn, implies the existence of geometric similarity.

c. For dynamic similarity, the ratio of the inertial force between model
and prototype must be the same as the ratio of the individual force components
between the model and prototype. The ratios of the inertial force to the
other component forces must also be the same between model and prototype.
These ratios have developed a reference to specific names, such as the ratio
of the inertial force for the pressure force as:

Since only three of these equations are independent, the Euler number will
automatically be equal. in the model and prototype if the other numbers are
equal. For the remaining three equations,

It can be demonstrated that no single model fluid will permit all of these
equations to be satisfied at once. Therefore, absolutely true dynamic and
kinematic similarity apparently cannot be achieved between a model and the
prototype. However, one or more of the specific forces are often found to be
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negligible, and the number of equations to be satisfied can be reduced accord-
ingly. In fact, the phenomena in a particular instance often involve the
effect of only one force ratio, and the others are negligible.

d. The use of water as a model fluid is usually necessary in physical
coastal models. Surface tension, the least important term if the depths of
the fluid are not excessively small, will have a negligible effect on the flow
of water more than 0.25 foot deep, or on waves with lengths exceeding about
1 foot in the same water depth. By ensuring that the flow and waves exceed
these limiting values, the effect of surface tension can be neglected.

e. When both viscous and gravity forces are important, the Froude and
Reynolds numbers should both be satisfied simultaneously. This requirement
can only be met by choosing a special model fluid. Since water is the only
practical model fluid, an approximate similarity requirement may be used,
based on empirical relationships which include the major effects of frictional
forces (such as Manning’s equation). Since fairly high Reynolds numbers are
usually associated with tidal flows through coastal models, the shear stresses
are primarily determined by form drag. The use of Manning’s formula as a sim-
ilarity criterion requires that the flow be fully rough turbulent in both the
model and prototype. When a bulk Reynolds number, defined as Vd/•  , is
greater than about 1,400 (where d is the depth of flow and •  is the
kinematic viscosity), fully rough turbulence will normally exist. A surface
gravity wave is essentially a gravitational phenomenon; therefore, the con-
trolling criterion of similitude is the Froude number, and waves may be repre-
sented correctly in undistorted-scale coastal models.

f. There are several physical interpretations that may be given the
Froude number, but fundamentally it is the ratio of inertial to gravitational
forces acting on a particle of fluid. It can be shown that this ratio reduces

1/2 velocity, and L is a represen- to V/(gL) , where V is a characteristic 
tative length. Here the velocity is taken to be a horizontal length divided
by the time parameter. However, any representative velocity and any represen-
tative length can be used in the Froude number as long as dynamic similarity
is maintained and corresponding regions are considered in the model and proto-

1/2 o the vertical type. The Froude number, defined as V/(gd) , is related t
scale (depth), so that the velocity ratios are equal to the square root of the
depth ratios. The pertinent ratios required for geometric, kinematic, and
dynamic similarity, based on the Froudian similarity criterion, are developed
in Table B-1.

B-11. Physical Coastal Model Design.

a. After the purpose of the coastal model study has been defined, the
actual design of the model can proceed. The significant steps are acquisition
of prototype data to assure model accuracy, establishment of model limits, and
definition and acquisition of model appurtenances.
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TABLE. B-1

Froude Criteria Scaling Relationships for Physical Coastal Models

(Continued)
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TABLE B-1 (Continued)
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b. The importance of accurate prototype data cannot be overemphasized in
model operation. The accuracy of the model is dependent on the use of proper
field data. Although the similitude of fixed-bed, undistorted-scale models
indicated that good approximation of bed-form losses can be derived in the
model, assurance of accurate model results can only be achieved through a com-
parison of model and prototype results. To assure that the model is a geo-
metric reproduction of the prototype, hydrographic and bathymetric surveys
must include the pertinent bay and ocean approaches that influence the study
region.

c. The final proof of model effectiveness is a comparison of current
velocities and water surface elevations in both the model and the prototype.
The requirements for a particular coastal model can vary extensively; however,
a limited number of critically placed tide gages and wave gages, along with
carefully located velocity stations, can provide enough information for con-
fidence in the model operation.

d. The appurtenances required for an effective model study include:

(1) A tidal reproducing system for the ocean.

(2) A tide reproducing system for the bay if the bay is not completely
modeled.

(3) Wave generator or generators.

(4) Tidal height measuring and recording system.

(5) Velocity measuring and recording system.

(6) Wave measuring and recording system.

(7) Photographic capabilities.

(8) Specialized equipment appropriate to the specific study under
evaluation.

Each of these systems requires proper planning in designing the model as con-
struction of the model depends on advanced knowledge of the specific require-
ments of each system.

B-12. Physical Coastal Model Construction.

a. Among the details that must be planned in model construction are the
various modifications (plans) which will be evaluated during the model study.
If, for example, the effects of dredging a feature (navigation channel, har-
bor, turning basin, etc.) are evaluated, the construction of the model should
be based on this information. The templates prepared from detailed hydro-
graphic and bathymetric maps to assure that the model is a true representation
of the prototype should be modified to include the deepest possible navigation
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channel, deposition basin, turning basin, etc. This modification would allow
the study of these features in later stages of the model testing program. A
second set of templates can then be installed in the molded model to allow
features of lesser depth to be incorporated into the model. Tests can then be
conducted with the conditions of lesser depth in the model; when tests are
completed, conversion of the model to evaluate a proposed change can be easily
accomplished.

b. The construction of the coastal model requires the proper planning
and sequencing of:

(1) Basic site preparation.

(2) Installation of buried features (i.e., pipelines, required bases for
instrumentation support systems, etc.).

(3) Installation of control templates.

(4) Installation of base material.

(5) Placement of material (concrete, sand, etc.,) forming the model.

(6) Finishing the model for the desired surface texture.

(7) Fabrication and installation of tide-generating capabilities.

(8) Installation of wave generators, velocity recording systems, tide
recording systems, wave recording systems, and photographic capabilities.

(9) Installation of other specialized monitoring equipment necessary to
evaluate effects of proposed coastal projects on specific environmental or
ecological parameters.

B-13. Fixed-Bed, Undistorted-Scale Coastal Models.

a. For coastal studies not concerned with the movement of sediments,
fixed-bed models can often be easily developed to provide kinematic and dy-
namic responses indicative of the prototype conditions. Specifically, fixed-
bed models reveal information regarding velocities, discharges, flow patterns,
water surface elevations, and energy losses between points in the prototype.
In the superposition of surface gravity waves on the fixed-bed flow condi-
tions, an undistorted-scale model ideally provides greater insight at less
effort into the refraction and diffraction phenomena associated with the wave
passing the underwater topography and around coastal features. Accordingly,
the fixed-bed, undistorted-scale model can be effectively used for the analy-
sis of kinematic and dynamic conditions associated with waves, current inten-
sities and patterns, discharges, and forces existing along coasts and in bays
or estuaries.
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b. A fixed-bed model (although not is primary purpose) may also be use-
ful in studying shoaling of entrance and interior inlet channels. Saltwater
intrusion and the effects thereon of proposed changes in the physical or hy-
draulic regimes of the system can be effectively studied by fixed-bed models.
The diffusion, dispersion, and flushing of wastes discharged into coastal re-
gions, as well as the hydraulics as related to location and design of channels
suitable for navigation, can be expediently studied. Tidal flooding by hurri-
cane surges or other tidal phenomena can also be readily analyzed.

(1) Model verification.

(a) The verification of a fixed-bed, undistorted-scale coastal model
consists basically of conducting sufficient tests in the model to reproduce
model boundary conditions (i.e., ocean tides, ocean waves, bay tides, and cur-
rent velocities). The model data are then compared with prototype data for
duplicate locations in the model and prototype to define the accuracy with
which the model reproduces the prototype. If reproduction of the prototype is
not achieved, the differences are evaluated for possible sources of error.
Frequently, the differences are a result of either incorrect location of
roughness in the model or improper magnitude of model roughness. If the com-
parison shows isolated stations to differ, the differences are usually caused
by incorrect model results or erroneous prototype data collection. Repeating
the model test will clearly indicate which of these causes produced the dif-
ference between the model and prototype information. If it is concluded that
the model data were in error, then new model data can be quickly obtained.

(b) Model verification can also include definition of the model oper-
ating characteristics required to achieve reproduction of fixed-bed shoaling
patterns throughout the coastal model. This procedure consists of a trial-
and-error operation until the model operating conditions required to reproduce
known changes in prototype shoaling are developed.

(2) Model tests.

(a) Tests in undistorted-scale, fixed-bed models can provide useful in-
formation on not only the hydrodynamics of a coastal region but also the ex-
pected changes to the hydrodynamics due to changes in the region. An effec-
tive model test program should include initially a complete set of tests to
define the conditions that exist in the model for hydrographic, bathymetric,
topographic, and hydraulic conditions for which the model was verified. These
data then form the base conditions to which all future tests can be compared
to evaluate the effects of changes to the coastal area under consideration.

(b) The data obtained from the model for the base conditions should
include: detailed current velocities at critical locations throughout the
model for a complete tidal cycle, detailed surface current patterns of the
entire area of interest at incremental times throughout the tidal cycle,
detailed wave characteristics throughout the inlet for an array of expected
prototype conditions, and a complete documentation of tidal elevations
throughout the area of interest. The evaluation of a particular proposed
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change in the model duplicates the procedure followed in obtaining a base set
of data and compares the results of each set of data.

B-14. Fixed-Bed Distorted-Scale Coastal Models.

a. Physical coastal models are frequently distorted for various reasons.
Many regions of interest are large and flood and ebb tidal deltas may be quite
shallow, leading to large model energy attenuation and viscous friction scale
effects on waves. These effects can be minimized through distortion and at
the same time decrease model costs. Reproduction of the entire tidal estuary
in the model is often desirable, since inclusion of the tidal estuary results
in the flexibility to study the effects of proposed improvements on the tidal
prism, tidal circulation, tidal flushing, and salinity of the estuary. Inclu-
sion also results in the correct nonlinear energy transfer from various tidal
constituents to higher order harmonics. Deletion of a major part of the estu-
ary leaves reproduction of this phenomenon more uncertain.

b. Distorted-scale models for use in the study of coastal harbors, in-
lets, etc., have generally been universally accepted. The horizontal scale
ratio is often dictated by the size of the facility in which the model is
placed or the construction cost. The vertical scale ratio needs not be larger
than the ratio of model measurement accuracy to prototype measurement accu-
racy. The accuracy of laboratory measurements of water surface is generally
on the order of 0.001 foot; the accuracy of prototype measurements varies with
equipment and field conditions but is generally within 0.1 foot. Thus, a ver-
tical scale ratio, model-to-prototype, of 1:100 will fully utilize the capa-
bilities of the model in simulating the prototype. Models of larger vertical
scale are often used to simplify operational techniques and to assure model
depths larger enough that surface tension does not affect flow.

c. A second factor to be considered in the selection of scales is the
"distortion." Distortion is the ratio of the horizontal scale to the vertical
scale, and its value relates the order that all slopes of the prototype are
steepened in the mode. In the study of coastal regions, particularly with
movable-bed models, efforts are made to design models with distortion values
of five or less. Otherwise, the slopes required in the movable-bed model for
accurate reproduction of the prototype may be steeper than the angle of repose
of the model material, thus creating a difficult scale effect to overcome.
This point is emphasized because coastal models are often constructed with
both a fixed bed and a movable bed, and with a distorted scale. Vertical
scale ratios, model-to-prototype, are generally in the order of 1:40 to 1:100;
horizontal scale ratios are generally in the order of 1:100 to 1:500.

d. Distorted-scale coastal models are frequently constructed for multi-
ple purposes, e.g., an investigation of an inlet may be necessary where a
jetty is to be installed. A prediction will be required of the effects of the
jetty on tidal currents and water levels near the inlet and also the degree to
which the jetty interrupts the littoral drift and affects deposition patterns
near the inlet. Other water quality and biological questions may also be
addressed in such a coastal model study at the same time. In this case, a
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multipurpose model is needed. This model would first be built with a
distorted-scale, fixed-bed design and then adjusted and tested to determine
the effects of the jetty on tidal heights and currents. A segment of the
fixed part of the model surface would then be carefully removed and replaced
with a movable material to evaluate the effects of the jetty on the littoral
drift or other phenomena of interest.

e. Model verification and testing in a distorted-scale, fixed-bed model
follow essentially the same procedures as for an undistorted-scale, fixed-bed
model. However, because of distortion effects, the transference equations
from the model to a prototype situation are, in general, completely different.

B-15. Movable-Bed Coastal Models.

a. Theoretical Aspects of Movable-Bed Modeling.

(1) The movement of loose bed material is governed by the inertial
forces of the particles and of the water against them, by the weight of the
particles, and by the viscous forces acting between the water and the parti-
cles. Three physical laws have evolved from an analysis of these forces:
Newton’s law of inertia, the law of gravitation, and the viscous friction law
of Newtonian fluids. These laws have provided two well-known dimensionless
terms which must be equated between the model and the prototype for kinematic
and dynamic similarity to prevail; i.e., the Reynolds Number, R , and then
Froude Number, F , expressed asn

and

where V is the fluid velocity, d is the depth of flow, •  is the fluid
kinematic viscosity, and g is the acceleration of gravity.

(2) The simultaneous conformation of the model and prototype to both the
Reynolds number and Froude number yields the familiar problem that the length-
scale factor becomes a function of the scale factor of the kinematic viscos-
ity. This function determines that no readily available fluid possesses the
kinematic viscosity to make a useful model fluid. Schuring (1977) reasons
that since the same fluid for model and prototype provides less than perfect
similarity but probably must be used, design requirements can be relaxed if
the inertial forces of the sediment are much smaller than the rest of the
forces and, therefore, can be neglected. Then Newton’s law of inertia must
only be applied to the fluid. A further simplification, without loss of

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 171 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

B-23

generality, is achieved by restricting the law of gravitation to the weight
difference of water and sediment. With these two modifications, a qualified
Froude number evolves, often referred to as a densimetric Froude number, and
the length-scale factor is freed from its dependence on kinematic viscosity:

The penalty for this simplification is a restriction of the particles to a
state of rolling or sliding with small or no inertial forces acting upon them.
The model becomes invalid when the particles begin to leave the bed and are
carried upward, such as in the surf zone or in relatively shallow water af-
fected by surface gravity waves. Very good correlation between variables was
achieved in flume experiments with unidirectional flow (Schuring 1977).

(3) A different approach, advanced by Gessler (1971), assumes that both
the prototype sediment and the material used as model sediment are given, and
the model geometric scales are determined to fit the requirements of these
materials. In this approach, supplemental information should be used in the
form of the Shields parameter regarding the critical tractive force necessary
to produce incipient motion. However, model scales based on the principles of
unidirectional motion may not be strictly applicable to the case of oscilla-
tory wave motion, but a first approximation is probably permissible. By
setting a lower limit to the model Reynolds number and computing the prototype
Reynolds number, the ratio of the prototype-to-model Reynolds number will de-
termine the scale of the characteristics length used in the vertical direction
of the model. In this procedure, it is assumed that the ratio of model-to-
prototype velocity is a function only of the depth ratio, as determined by the
Froude law.

(4) If the model sediment material has not been selected beforehand, a
revised approach can be developed (Gessler 1971). To have similarity in in-
cipient motion and bedload transport, the bed mobility in the model and proto-
type should be the same at homologous points. This mobility is determined by
the ratio of the actual Shields parameter to the critical Shields parameter.
The reason for this modification in approach is that the critical Shields
parameter depends somewhat on the grain Reynolds number for values below about
150. For ordinary model materials (fine-grained sands), the grain Reynolds
number is on the order of 5 to 10. The Shields diagram is poorly verified in
this range, so the grain Reynolds number should not be smaller than about 15.
This grain Reynolds number can be achieved by using a coarser bed material in
the model than in the prototype, but one that is less dense. The Shields
parameter is
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where S is the bed slope and d is the particle size. By using this defi-
nition and evaluating the ratio of the prototype-to-model Shields parameter, a
generalized criterion will evolve which can be solved for the specific weight
(submerged) of the bed material to be used in the model. The reason for using
a lightweight material refers to the idea that the grain size is relatively
too large in the model. The final selection of the model material will depend
on the materials available; however, a slight adjustment in the desired grain
size may be necessary.

(5) The analyses of Gessler (1971) are applicable only to unidirectional
flow at one specific discharge; thus highly unsteady flow processes like sur-
face gravity waves cannot adequately be modeled by this process. Changes in
discharge require that the time scale of the discharges be modeled according
to the time scale associated with the sedimentation process to obtain similar-
ity in bed-forming processes. The considerable discrepancy between the hydro-
dynamic and sedimentological time scales means that the sedimentation pro-
cesses are advancing too rapidly in the model. Gessler (1971) concludes that
no matter how carefully the design is done, it remains absolutely essential
for distorted-scale as well as undistorted-models to be verified against field
data.

(6) When studying problems of scour and deposition, it becomes necessary
to add the critical shear stress and sublayer criteria to the gravity and
frictional criteria, as developed by Graf (1971). Introducing the empirical
relationship between the bed particle diameter and Manning’s n value produces

where d is the bed particle diameter and R is the hydraulic radius. When
model and prototype fluids are identical, four independent variables are
found, and three equations provide a solution. The problem is determined if
one of the four parameters is chosen, and the remaining three variables are
found from the equation solutions. A distorted-scale model was assumed in
this analysis. Various researchers have stated that some model laws can be
relaxed with little harm to the overall investigation. Einstein and Chien
(1954) suggested that the friction criterion, the Froude criterion, or the
sublayer criterion might absorb further distortions. Under certain circum-
stances, small deviations from the exact similarity may be allowed, making it
possible to arbitrarily select more than one single variable.

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 173 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

B-25

(7) For the application of strictly coastal sediment modeling problems,
Migniot et al. (1975) have stated that since all of the similitude conditions
involved cannot be satisfied, the model scales, the material size and density,
and the current exaggeration cannot be determined by straightforward computa-
tions but must be chosen to obtain the most favorable balance between all
relevant phenomena. In many respects, movable-bed physical modeling is more
an art than a science. A feeling of the problem, previous experience, and a
perspective of the relative importance of each factor are of paramount value
in applying the method. The sedimentological time scale can be derived from
general transport formulas. When sand is simulated with a lightweight mate-
rial such as plastic with a density of 1.4, the sedimentological time scale
will be in the range of 1:1,000 which means that a year will correspond to
some 8 hours of model time. Although it is disquieting to note that so much
empiricism prevails in the design of coastal movable-bed models, the model is
only fit for predictive use when it has successfully reproduced past evolu-
tion. While the various similitude conditions may not all be satisfied, the
conditions do not differ too much from each other, so fairly satisfactory com-
promises can usually be found. For instance, model material density required
to satisfy these various prototype conditions may typically vary from 1.3 to
1.6, while size exaggeration may vary from 1.0 to 1.7.

(8) The movable-bed coastal model by Kamphuis (1975) is a wave model
incorporating coupled wave motion and sediment motion relationships which have
been determined experimentally. The unidirectional flow phase is then added
to the basic wave model and adjusted to yield correct results for different
situations. This philosophy is basically different from Le Méhaute (1970) who
assumed that a coastal movable-bed model is a unidirectional flow model
modified by waves. The difference in scale laws is quite evident when the
results of their models are compared.

(9) According to Kamphuis (1975), the movable-bed phase of the model
study is subjected to four relaxed basic scaling criteria: the particle
Reynolds number, the densimetric Froude number, the relative density, and the
relative length-scale relating water motion to sediment size. Ideally, all of
these basic scaling criteria must be satisfied simultaneously but cannot be
satisfied in practice. As more of these criteria are ignored, the model will
perform successively less like the prototype, and scale effects (nonsimilarity
between model and prototype) increase. Only a lightweight material can be
used to keep the model and prototype particle Reynolds number identical. Any
deviation from unity is rather small (in all cases) and is not considered to
limit the model seriously. Similarity of the densimetric Froude number is
considered to be the most important of the four modeling criteria. If the
model densimetric Froude number is less than some critical value and the pro-
totype number is greater than this critical value, the model is useless. The
model and prototype densimetric Froude numbers should be equal, or incorrect
scaling will result in considerable distortion of the sediment motion param-
eters with exaggerated time scales for sediment motion, and the model will
take longer to move the material than it theoretically should. Thus, the
sediment motion will start later in the model (in shallow water), but in the
area where material moves freely, the nonsimilarity of the densimetric Froude

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 174 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

B-26

numbers will manifest itself in adjustment of the time scale for sediment
motion. The time scale also varies with depth, and moreover, if initial
motion and depositional patterns are important, it is necessary to model the
densimetric Froude number correctly.

(10) The nonsimilarity of the model and prototype ratios of sediment par-
ticle density to water density affects the process in two distinct ways. The
acceleration of the particle is changed, and the particle becomes relatively
too heavy when no longer submerged. For a lightweight material, the individ-
ual particles are relatively heavier in the surf zone than if sand were used.
Therefore, the beach material has a tendency to pile up immediately past the
surf zone, and the particles will remain in this location because they become
relatively heavier when not submerged. As a result, there is a highly dis-
torted version of sediment transport in the surf zone. It is very difficult
to duplicate prototype conditions in the littoral zone using lightweight
materials.

(11) Coastal movable-bed models suffer from various scale effects when
the particle sizes are not scaled down geometrically. Since this fact is true
for most coastal movable-bed models, the prediction of bed morphology time
scales is virtually impossible. Thus, verification using historical survey
data remains a necessary step. Because of the variety of scale effects,
coastal movable-bed modeling continues to be as much an art as an exact
science.

b. Prototype Data Requirements.

(1) Perhaps the most important aspect of the design phase of a movable-
bed coastal model study is to assure the adequacy of the prototype data. The
model is constructed to conform to prototype surveys; adjustment of the model
to accurately reproduce prototype hydraulics or sedimentation patterns is
based on prototype measurements. Any errors or insufficiencies in prototype
information will result in inadequate and incorrect performance of the model.

(2) Prototype information required for a movable-bed coastal model study
includes geometry and sediment properties, adjacent beach configuration, wave
measurements, littoral drift estimates, water surface time histories, and
synoptic tidal currents in the ocean, bay, inlets, and harbors. The occur-
rence of storms of low-return frequency should be noted, since large volumes
of sand can be displaced during these activities. Hydrographic and wave ob-
servations should also be made frequently enough to detect seasonal and yearly
fluctuations.

(3) A longer data collection period is needed for a movable-bed study
than for a fixed-bed model. The period length also varies with the data type;
e.g., longer term wave data are needed than tide level and current data to
calibrate a movable-bed model. Prototype observations for several consecutive
years before the model study will allow an evaluation of both short- and long-
term tendencies of the coastal region -and the selection of a typical period on
which to base the model verification. A three-year documentation period is
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probably the minimum length, since major trends cannot usually be detected in
shorter time periods.

c. Model Verification.

(1) The verification phase of a coastal movable-bed model study is per-
haps the most important. A well-accomplished verification will minimize or
eliminate the effects of small errors in construction and will allow the eval-
uation of the effects of poorly understood variables on the coastal region
during the testing phase. Verification requires the adjustment of model
boundary conditions to recreate or correct conditions that were altered in the
scaling process. Sedimentation verification is based on prototype observa-
tions and is accomplished by selecting an appropriate model sediment and de-
veloping the necessary model operating technique to reproduce the observed
scour and fill patterns. Verification of a coastal movable-bed model is,
theoretically, more difficult than for a fixed-bed model. The purpose of a
movable-bed model is to simulate the evolution of the coastal bathymetry.
This evolution takes place in response to many factors, but primarily to the
sediment washed from adjacent beaches by wave action, to erosion of the inlet
channels by tidal currents, and to entrapment of material at the bars on the
ocean and bay sides of the tidal inlets. Coastal harbors also accumulate lit-
toral drift and shoal material. These same factors must be included in the
model to simulate degree as well as type of bathymetry evolution.

(2) Since a movable-bed coastal model simulates shoaling and scouring
patterns, the requirement that the model also simulate the basic hydraulic
quantities (tidal heights, tidal phases, velocities, etc.,) is somewhat re-
laxed. In practice, the verification of a movable-bed coastal model is a lit-
tle easier than for a fixed-bed model, since the experimenter has more vari-
ables available with which to work to achieve the desired verification. The
validity of tests of proposed improvement plans in movable-bed model is based
on the following premise: if model reproduction of the prototype forces known
to affect movement and deposition of sediments (tides, tidal currents, waves,
etc.) produces changes to model bed configuration similar to those observed in
the prototype under similar conditions, then the effects of a proposed im-
provement plan on the movement and deposition of sediments will be substan-
tially the same in both model and prototype.

(3) One of the most important reasons for the verification of a movable-
bed coastal model is the establishment of the time scale with respect to bed
movement. The model-to-prototype time scale for bed movement cannot be com-
puted from the linear scale relations because the interrelation of the various
prototype forces affecting movement and deposition of sediments is too compli-
cated for accurate definition. Therefore, the time scale is determined empir-
ically during the model verification; i.e., the actual time required for the
model to reproduce certain changes that occurred in a given period of time in
the prototype is used to determine the model time scale for bed movement.
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d. Model Tests.

(1) The actual testing phase of a coastal movable-bed model is perhaps
the easiest of all phases to accomplish. The model has been carefully de-
signed and built based on measurements obtained from the prototype. The model
has performed similarly to the prototype by responding to events to which it
was subjected during verification in the same manner the prototype was ob-
served to response when similar events occurred in its history. The model may
now be justifiably expected to respond as the prototype would respond to an
event or sequence of events, which has not yet occurred to the prototype at
the particular point being investigated, for the same hydrography and oper-
ating conditions. This response of the model is termed the "predictive capa-
bility" of the model, since the behavior of the prototype under similar condi-
tions can be inferred from that response.

(2) A model test series always involves at least two separate tests.
The first test is a "base" test, which studies the existing coastal region and
provides a basis for comparison with later tests that have alternative plans.
The next test or tests in the series are the "plan" tests, so-called because
the plan or plans for improving the coastal region are installed in the model
and tested. The plan tests are always conducted with model conditions identi-
cal to those of the base test. This test procedure allows straightforward
interpretation of the test results, as differences in results are attributable
to the plan under investigation although some differences may occur because
similitude criteria have not been completely satisfied.
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APPENDIX C

ENVIRONMENTAL PROTECTION STATUTES AND OTHER
ENVIRONMENTAL REQUIREMENTS

C-1. Federal Statutes.

Clean Air Act of 1963, as amended, 42 U.S.C. 7401, et seq.

Clean Water Act of 1977, as amended (Federal Water Pollution Control
Act), 33 U.S.C. 1344, et seq.

Coastal Barrier Resources Act of 1982, (16 U.S.C. 3501 Public Law
97-348).

Coastal Zone Management Act of 1972, as amended, 16 U.S.C. 1451, et
seq.

Deep Water Port Act of 1974, as amended, 33 U.S.C. 1501, et seq.

Endangered Species Act of 1973, as amended, 16 U.S.C. 1531, et seq.

Estuary Protection Act, 16 U.S.C. 1221, et seq.

Federal Water Project Recreation Act, as amended, 16 U.S.C.
460-1(12), et seq.

Fish and Wildlife Coordination Act of 1958, as amended, 16 U.S.C.
661, et seq.

Historic Site Act of 1935, as amended, 16 U.S.C. 461, et seq.

Land and Water Conservation Fund Act, as amended, 16 U.S.C.
4601-4601-11, et seq.

Marine Mammal Protection Act of 1972, as amended, 16 U.S.C.
1361-1907, 86 stat, 1027.

Marine Protection, Research and Sanctuaries Act of 1972, 33 U.S.C.
1401, et seq.

Migratory Bird Conservation Act, 16 U.S.C. 715-715d, 715e, 715f-715k,
and 715n-715r (1970 and Supp. IV 1974).

National Environmental Policy Act of 1969, as amended, 42 U.S.C.
4321, et seq.

National Historic Preservation Act of 1966, as amended, 16 U.S.C.
470a, et seq.

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 180 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

C-2

Preservation of Historic and Archaeological Data Act of 1974, as amended,
16 U.S.C. 469, et seq.

River and Harbor Act, 3 March 1899, 30 stat, 1151, 33 U.S.C. 401 and 403,
and 30 stat, 1152, 33 U.S.C. 407, et seq.

Watershed Protection and Flood Prevention Act, as amended, 16 U.S.C.
1001,
et seq.

Wild and Scenic Rivers Act of 1968, as amended, 16 U.S.C. 1271 ,et seq.

Water Resources Development Act of 1986 (Public Law 99-662).

C-2. Executive Orders and Memoranda.

Protection and Enhancement of Cultural Environment, 13 May 1971
(E.O. 11593).

Floodplain Management, 24 May 1977 (E.O. 11988).

Protection of Wetlands, 24 May 1977 (E.O. 11990).

Protection and Enhancement of Environmental Quality (E .0. 11514, amended
by EO 11991, 24 May 1977).

Environmental Effects Abroad of Major Federal Actions (E .0. 12114).
  Analysis of Impacts on Prime and Unique Farmlands (CEQ Memorandum,

11 Aug 80).

Interagency Consultation to Avoid or Mitigate Adverse Effects on Rivers
in
the Nationwide Inventory (CEQ Memorandum, 11 Aug 80).

Guidance on Applying Section 404 (r) of the Clean Water Act to Federal
Projects Which Involve the Discharge of Dredged or Fill Materials into Waters
of the U.S. Including Wetlands (CEQ Memorandum, 17 Nov 80).

C-3. Agency Regulations.

US Environmental Protection Agency:

Ocean Dumping Regulations and Criteria (40 CFR 220-229)

Guidelines for Specifications of Disposal Sites
for Dredged or Fill Material   (40 CFR 230)

Council on Environmental Quality:

Regulations for Implementing the Procedural
Provisions of the National Environmental Policy
Act of 1969 (40 CFR 1500-1508)
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Appendix D

Estuarine/Marine Species Profiles

D-1. Species Profiles:  Published.

Biological
Report (*) Title Date Published

Gulf of Mexico

82/11.4 Spotted Seatrout February 1983
82/11.3 Atlantic Croaker February 1983
82/11.2 Gulf Menhaden February 1983
82/11.1 Brown Shrimp February 1983
82/11.14 Bay Anchovy and

  Striped Anchovy October 1983
82/11.5 Sea Catfish and

  Gafftopsail Catfish October 1983
82/11.20 White Shrimp September 1984
82/11.29 Sheepshead March 1985
82/11.30 Southern Flounder April 1985
82/11.26 Pinfish September 1984
82/11.31 Common Rangia April 1985
82/11.35 Grass Shrimp March 1985
82/11.36 Red Drum June 1985
82/11.51 Black Drum April 1986
82/11.55 Blue Crab June 1986
82/11.64 American Oyster July 1986
82/11.71 Pigfish March 1987
82/11.72 Sand Seatrout and

Silver Seatrout March 1987
82/11.83 Red Snapper August 1988

South Florida

82/11.16 Snook October 1983
82/11.17 Pink Shrimp October 1983
82/11.21 Stone Crab March 1984
82.11.34 Striped Mullet April 1985
82.11.39 White Mullet May 1985
82.11.42 Florida Pompano April 1986

______________________________________________________________________________
* All Biological Reports are published under Technical Report EL-82-4, US Army
Engineer Waterways Experiment Station, Vicksburg, Mississippi.
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82/11.58 King and Spanish Mackerel June 1986
82/11.52 Gray, Lane, Mutton, and

  Yellowtail Snapper June 1986
82/11.54 Southern, Gulf and Summer

  Flounder July 1986
82/11.61 Spiny Lobster August 1986
8/11.43 Spotted Sea Trout August 1986
82/11.73 Reef-Building Corals August 1987
82/11.77 Long-Spined Black

  Sea Urchin August 1987

South Atlantic

82/11.11 Atlantic Menhaden October 1983
82/11.15 Summer Flounder October 1983
82/11.19 Blue Crab March 1984
82/11.25 Atlantic Sturgeon July 1984
82/11.24 American Eel July 1984
82/11.27 White Shrimp September 1984
82/11.45 American Shed April 1986
82/11.57 American Oyster July 1986
82/11.75 Hard Clam August 1987
82/11.91 Spot January 1989
82/11.90 Brown Shrimp January 1989

North Atlantic

82/11.7 White Perch October 1983
82/11.18 Hard Clam October 1983
82/11.23 American Oyster July 1984
82/11.22 American Salmon July 1984
82/11.33 American Lobster April 1985
82/11.38 Atlantic Herring April 1986
82/11.66 Sand Lance June 1986
82/11.53 Softshelled Clam June 1986
82/11.56 Alewife/Blueback Herring July 1986
82/11.59 American Shad July 1986
82/11.67 Sea Scallop August 1986
82/11.76 Atlantic Tomcod August 1987
82/11.74 American Eel August 1987
82/11.80 Sandworm and Bloodworm April 1988
82/11.87 Winter Flounder January 1989
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Mid-Atlantic

Ref. No. Title Date Published

82/11.8 Striped Bass October 1983
82/11.9 Alewife/Blueback Herring October 1983
82/11.10 Atlantic Silverside October 1983
82/11.12 Bay Scallop October 1983
82/11.13 Surf Clam October 1983
82/11.41 Hard Clam February 1985
82/11.37 American Shad April 1985
82/11.40 Mummichog and Striped

  Killifish June 1985
88/11.65 American Oyster July 1986
82/11.68 Softshell Clam August 1986
82/11.94 Bluefish February 1989
82/11.97 Bay Anchovy February 1989
82/11.98 Spot February 1989

Pacific Northwest

82/11.6 Chinook Salmon October 1983
82/11.48 Coho Salmon April 1986
82/11.63 Dungeness crab August 1986
82/11.62 Steelhead Trout August 1986
82/11.69 Amphipods August 1986
82/11.78 Common Littleneck Clam August 1987
82/11.81 Chum Salmon March 1988
82/11.85 Pacific Oyster September 1988
82/11.86 Sea-Pun Cutthroat Trout January 1989
82/11.88 Pink Salmon January 1989
82/11.89 Pacific Razor Clam January 1989
82/11.93 Ghost Shrimp and January 1989

  Blue Mud Shrimp

Pacific Southwest

82/11.28 California Grunion February 1985
82/11.32 Black, Green, and Red

  Abalone March 1985
82/11.44 California Halibut April 1986
82/11.46 Common Littleneck Clam April 1986
82/11.47 Spiny Lobster April 1986
82.11.49 Chinook Salmon April 1986
82/11.50 Northern Anchovy April 1986
82/11.61 Steelhead June 1986
82/11.70 Coho Salmon August 1987
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82/11.79 Pacific Herring February 1988
82/11.82 Striped Bass March 1988
82/11.84 California Sea Mussel September 1988

  and Bay Mussel
82/11.95 Pismo Clam February 1989
82/11.92 Amphipod January 1989

D-2. Species Profiles: Unpublished.

South Florida

Ladyfish and Tarpon
Reef-Building Tube Worm
Black, Red and Nassau Grouper

South Atlantic

Bluefish
Black Sea Bass
Alewife/Blueback Herring
Fiddler Crab
Striped Bass

North Atlantic

Rainbow Smelt
Blue Mussel
Tautog/Cunner

Mid-Atlantic

Summer and Winter Flounder
Atlantic Menhaden
Blue Crab
Weakfish
Atlantic and Shortnose Sturgeon
Blue Mussel
Mud Fiddler Crab

Pacific Southwest

Crangonid Shrimp
Pile Perch and Striped and
  Rubberlip Seaperch
Dungeness Crab
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Brown, Copper, and Black
Rockfishes
Pacific and Speckled Sanddabs
Rock Crabs: Brown, Red,
  and Yellow Crab

Pacific Northwest

Sockeye Salmon
English Sole
Pacific Herring
Geoduck
Dover and Rock Soles
Lingcod
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GLOSSARY

TERMS

Accretion: May be either natural or artificial. Natural accretion is the
buildup of land, solely by the action of the forces of nature, on a beach by
deposition of water or airborne material. Artificial accretion is a similar
buildup of land by reason of an act of man, such as the accretion formed by a
groin, breakwater, or beach fill deposited by mechanical means.

Algae: Any of a group of nonvascular plants with chlorophyll, lacking true
stems, leaves, and roots.

Anadromous: A life cycle in which maturity is attained in the ocean and
adults ascend rivers and streams to spawn in fresh water (e.g., salmons, shad,
etc.).

Anaerobic: An oxygen-independent type of respiration.

Backshore: That zone of the shore or beach lying between the foreshore and
the coastline comprising the berm or berms and acted upon by waves only during
severe storms, especially when combined with exceptionally high water.

Baseline data: Data used as a temporal control, collected prior to the envi-
ronmental disturbance of interest.

Basin: A naturally or artificially enclosed or nearly enclosed harbor area
for small craft.

Bathymetry: The measurement of depths of water in oceans, seas, and lakes;
also information derived from such measurements.

Bay: A recess in the shore or an inlet of a sea between two capes or head-
lands, not so large as a gulf but larger than a cove.

Beach: The zone of unconsolidated material that extends landward from the
low-water line to the place where there is marked change in material or
physiographic form, or to the line of permanent vegetation (usually the effec-
tive limit of storm waves).

Benthic: Pertaining to the subaquatic bottom or organisms that live on the
bottom of water bodies.

Benthos: A collective term describing (1) bottom organisms attached or
resting on or in the bottom sediments, and (2) community of animals living in
or on the bottom.

Berm: A nearly horizontal part of the beach or backshore formed by the
deposit of material by wave action. Some beaches have no berms; others have
one or several.

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 187 of 193   Trans ID: CHC202314671 



EM 1110-2-1204
10 Jul 89

GLOSSARY-2

Biomass: The amount of living material in a unit area for a unit time.

Biota: The living part of a system (flora and fauna).

Breaker: A wave breaking on a shore, over a reef, etc.

Breakwater: A structure protecting a shore area, harbor, anchorage, or basin
from waves.

Bulkhead: A structure or partition to retain or prevent sliding of the land.
A secondary purpose is to protect the upland against damage from wave action.

Carrying capacity: The maximum number of individuals or biomass that any
particular area can support over an extended period of time.

Channel: (1) A natural or artificial waterway of perceptible extent which
either periodically or continuously contains moving water, or which forms a
connecting link between two bodies of water. (2) The part of a body of water
deep enough to be used for navigation through a body of water otherwise too
shallow for navigation.

Coast: A strip of land of indefinite width (may be several kilometers) that
extends from the shoreline inland to the first major change in terrain
features.

Continental shelf: The zone bordering a continent and extending from the
low-water line to the depth (usually about 180 meters) where there is a marked
or rather steep descent toward a greater depth.

Coral: (Biology) Marine coelentrates (Madreporaria), solitary or colonial,
which form a hard external covering of calcium compounds or other materials.
The corals which form large reefs are limited to warm, shallow waters, while
those forming solitary, minute growths may be found in colder waters to great
depths. (Geology) The concretion of coral polyps, composed almost wholly of
calcium carbonate, forming reefs and tree-like and globular masses. May also
include calcareous algae and other organisms producing calcareous secretions,
such as bryozoans and hydrozoans.

Current: A flow of water.

Delta: An alluvial deposit, roughly triangular or digitate in shape, formed
at a river mouth.

Demersal: Organisms (usually fish) that live on or slightly above the bottom.

Dissolved oxygen (DO): The amount of oxygen dissolved in water.

Dredge: An apparatus used in the removal of substrate usually to deepen water
passages.
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Dunes: Ridges or mounds of loose, wind-blown material, usually sand.

Ebb current: The tidal current away from shore or down a tidal stream;
usually associated with the decrease in height of the tide.

Ebb tide: The period of tide between high water and the succeeding low water;
a falling tide.

Eddy: A circular movement of water formed on the side of a main current.
Eddies may be created at points where the main stream passes projecting
obstructions or where two adjacent currents flow counter to each other.

Epibenthic: Organisms that attach themselves to structures (e.g. rocks) which
lie on the aquatic bottom.

Erosion: The wearing away of land by the action of natural forces. On a
beach, the carrying away of beach material by wave action, tidal currents,
littoral currents, or by deflation.

Escarpment: A more or less continuous line of cliffs or steep slopes facing
in one general direction which are caused by erosion or faulting (also scarp).

Estuary: (1) The part of a river that is affected by tides. (2) The region
near a river mouth in which the fresh water of the river mixes with the salt
water of the sea.

Fauna: The entire group of animals in an area.

Flora: The entire group of plants found in an area.

Forage: Food for animals especially when taken by browsing or grazing.

Foreshore: The part of the shore, lying between the crest of the seaward berm
(or upper limit of wave wash at high tide) and the ordinary low-water mark,
that is ordinarily traversed by the uprush and backrush of the waves as the
tides rise and fall.

Geomorphology: That branch of both physiography and geology which deals with
the form of the earth, the general configuration of its surface, and the
changes that take place in the evolution of landform.

Groin: A shore protection structure built (usually perpendicular to the
shoreline) to trap littoral drift or retard erosion of the shore.

Harbor: Any protected water area affording a place of safety for vessels.

Hydrolysis: A chemical process of decomposition involving splitting of a bond
and addition of the elements of water.
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Hypothesis: A tentative conclusion made in order to draw out and test its
logical or empirical consequences.

Inlet: (1) A short, narrow waterway connecting a bay, lagoon, or similar body
of water with a large parent body of water. (2) An arm of the sea (or other
body of water) that is long compared to its width and may extend a consider-
able distance inland.

Inshore: The zone of variable width extending from the low-water line through
the breaker zone.

Intertidal zone: See littoral zone.

Jetty: On open seacoasts, a structure extending into a body of water, which
is designed to prevent shoaling of a channel by littoral materials and to
direct and confine the stream or tidal flow. Jetties are built at the mouths
of rivers or tidal inlets to help deepen and stabilize a channel.

Lee: Shelter, or the part or side sheltered or turned away from the wind or
waves.

Levee: A dike or embankment to protect land from inundation.

Littoral transport: The movement of littoral drift in the littoral zone by
waves and currents.

Littoral zone: The zone from high-tide level to edge of continental shelf.

Longshore: Parallel to and near the shoreline.

Macrofauna: Those animals equal to or larger than 0.5 millimeter in size.

Marsh: An area of soft, wet, or periodically inundated land, generally tree-
less and usually characterized by grasses and other low growth.

Mean high water (MHW). The average height of the high waters over a 19-year
period. For shorter periods of observation, corrections are applied to elimi-
nate known variations and reduce the results to the equivalent of a mean
19-year value. All high-water heights are included in the average where the
type of tide is either semidiurnal or mixed. Only the higher high-water
heights are included in the average where the type of tide is diurnal. So
determined, mean high water in the latter case is the same as mean higher high
water.

Mean low water (MLW): The average height of the low waters over a 19-year
period. For shorter periods of observation, corrections are applied to elimi-
nate known variations and reduce the results to the equivalent of a mean
19-year value. All low-water heights are included in the average where the
type of tide is either semidiurnal or mixed. Only lower low-water heights are
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included in the average where the type of tide is diurnal. So determined,
mean low water in the latter case is the same as mean lower low water.

Meiofauna: Generally those interstitial animals below 0.5 millimeter.

Mitigation: Avoiding the impact of a certain action or part of an action;
minimizing impacts by limiting the degree of magnitude of an action; rectify-
ing an impact by repairing, rehabilitating, or restoring the affected environ-
ment; reducing an impact over time by preserving and maintaining operations
during the life of the action; compensating the impact by replacing or provid-
ing substitute resources or environments.

Nearshore: An indefinite zone extending seaward from the shoreline well
beyond the breaker zone.

Nekton: Those aquatic animals able to swim efficiently, and not mainly at the
mercy of currents.

Onshore: A direction landward from the sea.

Osmoregulatory: The maintenance of constant osmotic pressure in the body of a
living organism.

Overwash: That portion of the uprush that carries over the crest of a berm or
of a structure.

Pelagic: All ocean waters covering the benthic region.

Periphyton: Any organism attached or clinging to stems, leaves, or other sur-
faces of plants under the water.

Plankton: Those organisms passively drifting or weakly swimming in marine or
fresh water.

Primary production: The rate at which energy is stored by photosynthesizing
organism (chiefly green plants) in the form of organic substances.

"Red Tide" organism: Planktonic organism that produces toxic substances that
can contribute to killing of great numbers of marine animals.

Revetment: A facing of stone, concrete, etc., built to protect a scrap,
embankment, or shore structure against erosion by wave action or currents.

Riprap: A protective layer or facing of quarrystone, usually well-graded
within wide size limit, randomly placed to prevent erosion, scour, or
sloughing of an embankment or bluff; also the stone so used. The quarrystone
is placed in a layer at least twice the thickness of the 50 percent size, or
1.25 times the thickness of the largest size stone in the gradation.
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Rubble: (1) Loose angular waterworn stones along a beach. (2) Rough, irregu-
lar fragments of broken rock.

Rubble-mound structure: A mound of random-shaped and random-placed stones
protected with a cover layer of selected stones or specially shaped concrete
armor units. (Armor units in a primary cover layer may be placed in an
orderly manner or dumped at random).

Salt marsh: A marsh periodically flooded by salt water.

Scour: Removal of underwater material by waves and currents, especially at
the base or tow of a shore structure.

Seagrass: Members of marine seed plants that grow chiefly on sand or sand-
mud
bottom. They are most abundant in water less than 9 meters deep.

Seawall: A structure separating land and water areas, primarily designed to
prevent erosion and other damage due to wave action.

Sessile: Any organism which usually is fixed but may move infrequently or may
be permanently attached.

Sheet pile: A pile with a generally slender flat cross section to be driven
into the ground or seabed and meshed or interlocked with like members to form
a diaphragm, wall, or bulkhead.

Shellfish: Any aquatic invertebrate with a hard external covering; more com-
monly mollusks and crustaceans.

Shoreline: The intersection of a specified plane of water with the shore or
beach (e.g., the high-water shoreline would be the intersection of the plane
of mean high water with the shore or beach). The line delineating the shore-
line on National Ocean Survey nautical charts and surveys approximates the
mean high-water line.

Sorption: The process of being taken up and held by either adsorption or
absorption.

Sound: A relatively long arm of the sea or ocean forming a channel between
an
island and a mainland or connecting two larger bodies, as a sea and the ocean,
or two parts of the same body; usually wider and more extensive than a strait.

Subtidal: The region extending below the intertidal to the edge of the con-
tinental shelf.

Supratidal: The zone immediately adjacent to the mean high-water level; com-
monly called the splash zone.

Surf zone: The area between the outermost breaker and the limit of wave
uprush.
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Tide: The periodic rising and falling of the water that results from gravita-
tional attraction of the moon and sun and other astronomical bodies acting
upon the rotating earth.

Tombolo: A bar or spit that connects or "ties" an island to the mainland or
to another island.

Topography: The configuration of a surface, including its relief and the
positions of its streams, roads, buildings, etc.

Toxicant: A poisonous agent.

Turbidity: A condition where transparency of water is reduced. It is an
optical phenomenon and does not necessarily have a direct linear relationship
to particulate concentration.

Volatile: The tendency of a substance to erupt violently or evaporate
rapidly.

Wave: A ridge, deformation, or undulation of the surface of a liquid.

Weir: A low section in an updrift jetty over which littoral drift moves into
a predredged deposition basin which is dredged periodically.
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PREFACE 

 
New Jersey is often used as an example of a natural system gone awry. The unflattering 
term "New Jerseyization" was coined by a prominent scientist to describe a developed, 
eroding coast, where natural beaches have been replaced by engineering structures. This 
view may have been correct in the past, when seawalls and bulkheads replaced many of 
our beaches, but our beaches are being brought back by artificial nourishment projects.  
Hard protection structures are only one phase in the cycle of changes on a developed 
coast. Human efforts can help regenerate landforms and biota, providing we take a pro-
active approach to shore protection that accommodates a wide range of resource values. 
 
The preferred method of shore protection in New Jersey has changed from groins, to 
bulkheads and seawalls, to beach nourishment. Hard protection structures are less likely 
to be built in the future, but many structures still exist, and some new structures may have 
local usefulness. Accordingly, it is important to know how these structures function. It is 
also important to know that all protection strategies have usefulness, but they are not 
readily interchangeable at a given location. 
 
Beach nourishment can help restore lost natural values, but many municipalities have 
elected to grade and rake their nourished beaches, preventing them from evolving into 
topographically and biologically diverse natural environments. The large amount of sand 
scheduled to be pumped onto New Jersey beaches in the future represents an invaluable 
resource, but the full potential of nourishment will not be realized without addressing 
habitat improvement and nature-based tourism in addition to the goals of protection from 
erosion and flooding and provision of recreation space. A dune is another valuable 
natural resource that is often overlooked. Dunes provide protection from flooding and 
valuable habitat, but they are often eliminated or prevented from growing because they 
restrict views or access to the beach. It is within our capability to recapture many of the 
natural values of beaches and dunes that have been lost by building too close to the water, 
but we must know the tradeoffs involved in selecting the best management option. 
 
Successful mitigation of coastal hazards requires preparedness by municipalities and 
individual residents. This preparedness, in turn, requires knowledge of the processes 
causing these hazards and the alternatives available to reduce vulnerability and maintain 
our future options. This manual will help in that decision-making process by providing 
information stakeholders can use in managing properties and becoming more involved in 
decisions made by municipal, state and federal managers. Management of beaches and 
dunes is not simply a government responsibility. Property owners and visitors can help 
determine the kind of coast we will have in the future and help maintain that coast as 
stewards of the resources we own and use. Millions of dollars are spent to keep our 
beaches viable and protect valuable shorefront property. It is up to all of us to make sure 
that the money is well spent. 
 
Karl F. Nordstrom 
Rutgers University 
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FOREWORD 

 
Beginning on March 6, 1962, the most devastating coastal storm in modern history assailed the New Jersey 
coast for three days. At its peak on March 6th and 7th, the storm generated a 3.5 ft storm surge over three 
successive high tides, each tide peaking at 8.8 ft above mean lower low water (MLLW). Massive waves of 
up to 40 ft high generated by sustained winds of 45 knots blowing over a 1000 miles of open ocean came 
crashing toward the New Jersey coast. By the end of the storm, 9 people lost their lives, 16,407 structures 
suffered damage and 21,533 structures experienced significant flooding. A total of $120 million (1962 
dollars) in damages resulted from this event. On December 11, 1992, the New Jersey coast was once again 
battered by a major coastal storm. A peak storm surge of 4.3 ft was measured on the 11th as the water 
reached an elevation of 9.14 ft MLLW. The water never receded until December 14th, three days later. 
Waves of up to 44 ft were measured 25 miles offshore of Long Branch during the storm. By storm’s end, 2 
deaths were recorded, 3,200 homes were damaged and $750 million (1992 dollars) in damages were 
assessed.    
 
Why were the damages so different between the two storms? The answer lies in the proactive measures –
hazard mitigation- taken to prevent further damage after the March 1962 storm. The engineering of shore 
protection structures, beach replenishment projects, dune construction, improved siting and building codes, 
and the establishment of sound floodplain management through the National Flood Insurance Program all 
contributed to reducing the vulnerability of New Jersey’s coastal communities. Thirty years of ongoing 
mitigation efforts were tested on December 11, 1992, and they proved successful. Hazard mitigation, 
however, is a continuous endeavor and although our coastal communities weathered the 1992 storm, we 
must be prepared for the next major and possible more severe storm. 
 
This Manual for Coastal Hazard Mitigation (MCHM) introduces the concept of coastal hazard mitigation 
through community and individual preparedness, identifies the unique hazards associated with living in the 
coastal zone and provides information for implementing effective hazard reduction efforts. Broad in scope, 
and presenting a wide range of mitigation techniques from grassroots initiatives to regional efforts 
promoted by the federal government, the MCHM is a comprehensive document that references the 
underlying coastal processes that form the basis of each coastal hazard mitigation technique.  
 
The MCHM first provides an overview of the concept of natural hazard mitigation and risk assessment, 
followed by detailed descriptions of hazards present in the coastal zone. The mitigation tools and 
techniques section of the manual presents nine broad categories of mitigation practices; beach nourishment, 
coastal regulation, building elevation, siting, shore protection structures, coastal resource management, 
natural resource restoration, building techniques and community maintenance and preparedness. Each 
mitigation technique presented begins with a synopsis of the mitigated hazard, level of effort required and 
the agencies that typically implement the technique, followed by a detailed description of the technique and 
its application. Each section ends with a listing of local, state and national agencies that can be contacted to 
obtain more information. A complete listing of references and additional information resources is included 
at the end of the manual. 
 
Throughout the MCHM an effort has been made to reference each hazard and mitigation technique to 
specific examples in New Jersey. However, the hazards and mitigation techniques presented are not just 
specific to this region but can be applied to almost any sandy coastline. The manual includes many figures, 
diagrams and photograph to illustrate the concepts and techniques presented, most of which depict the New 
Jersey coast. We hope it will be useful for individuals, communities and municipalities wishing to explore 
techniques to reduce their exposure to natural hazards in the coastal environment. 
 
 

Thomas O. Herrington 
NJ Sea Grant Coastal Processes Specialist 
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COASTAL HAZARD MITIGATION  

 
To many, a day at the shore conjures up images of wide sandy beaches, gentle sea 
breezes and rhythmically rolling surf. The beach, however, is a landscape of constant 
change; sometimes evolving gradually on a scale of days, weeks, months or seasons, and 
sometimes occurring nearly instantaneously in response to violent winds, tides or waves 
generated by coastal storms. These changes occur with every rise and fall of the tide. For 
those living along the coast, the dynamic nature of the coastline exposes communities, 
properties and people to a unique set of hazards. To reduce the risks presented by coastal 
hazards, it is important to understand that we can make informed decisions on how best 
to build our coastal communities. By understanding the environment we live in and 
taking the proper steps to mitigate the potential dangers in our environment, we can 
create sustainable coastal communities that reduce our impact on the very natural 
resources that make the coast a desirable place to live.  
 
Over 50% of the U.S. population resides within 50 miles of the coast and that population 
is currently growing at 4-5% per year. The coast attracts another 180 million visitors 
annually. In order to sustain the Nation's coast as a desirable place to live, work and play, 
it is in the national interest to mitigate damage that occurs during severe coastal storms. 
Over the next decade, these issues will have a substantial impact on building codes, 
construction technology, storm hazard preparedness and emergency response, all aimed 
at saving lives and minimizing property damage.  
 
This Manual for Coastal Hazard Mitigation (MCHM) provides interested parties with 
information for implementing effective hazard reduction efforts. Broad in scope, and 
presenting a wide range of mitigation techniques from grassroots initiatives to regional 
efforts promoted by the federal government, the MCHM is a comprehensive document 
that references and integrates underlying coastal processes. The MCHM is intended to 
serve as a resource for individuals, and federal, state, and local officials with which to 
form the basis of informed coastal hazard mitigation decisions. 
 
All mitigation techniques are not interchangeable. Most are site specific and many may 
be constrained by local, state or federal regulations. The probability of any given 
technique being successful is dependent on a number of independent factors including the 
type of hazard, resources available, legal requirements and amount of public support. To 
facilitate the usefulness of the manual, each mitigation technique presented starts with a 
synopsis of the mitigated hazard, level of effort required and which agencies typically 
implement each technique. 
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HAZARD MITIGATION 

 
Natural hazards expose people, property and communities to the risk of injury, damage 
and economic hardship. By recognizing the danger posed by natural hazards, individuals 
and communities can take proactive steps to minimize potential impacts. Best 
Management Practices (BMP) are available that can reduce or eliminate the long-term 
impacts of natural hazards. When applied prior to an impending natural disaster, these 
techniques are collectively known as Hazard Mitigation. The Federal Emergency 
Management Agency defines Hazard Mitigation as "sustained action that reduces or 
eliminates long-term risk to people and property from natural hazards and their effects.1” 
It describes ongoing efforts at the Federal, State, local, and individual levels to lessen the 
impact of disasters upon our families, homes, communities and economy.  
 
Reducing a community’s potential loss due to natural hazards requires a balanced 
approach that applies mitigation measures to both new construction and the existing built 
and natural environment. Improved decision-making in coastal planning and development 
will decrease the vulnerability of the built and natural environment to damage and reduce 
the financial cost of disaster relief. Retrofitting existing structures and infrastructure will 
likewise reduce the risk of future damage.  
 
Hazard Mitigation can be implemented through education, planning and practice. 
Through the application of sound mitigation practices, managers can ensure that fewer 
communities will become victims of natural disasters. Mitigation measures can be 
applied to strengthen homes and public buildings, so that people and property are better 
protected against natural hazards. Businesses can implement mitigation strategies to 
avoid damages to facilities and remain operational in the face of catastrophe. Mitigation 
technologies can be used to strengthen critical facilities such as hospitals, fire and police 
stations, and other public service facilities so that they can remain operational or reopen 
more quickly after a natural disaster.  
 
Hazard Mitigation can be achieved in many different ways and at many different scales. 
Agencies responsible for coastal hazard mitigation planning at various levels include the: 
 
  

Federal Government 
 Regional Shore Protection 
 Inlet Stabilization  
 Flood Hazard Mapping 
 National Flood Insurance Program 
 

                                                 
1Information pertaining to Hazard Mitigation has been provided by the National Mitigation 
Strategy: Partnerships for Building Safer Communities, published by the Federal Emergency 
Management Agency. For more information see: http://www.fema.gov/mit/ntmstrat.htm 
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 State Government 
 Coastal Land Use Regulation 
 Construction and Maintenance of Shore Protection Structures 
 Coastal Zone Management 
 Land Preservation and Restoration 
 
 Local Government/Community 
 Local Zoning Ordinances 
 Emergency Services 
 Maintenance of Public Works and Infrastructure 
 Building Codes, Permittin,g and Enforcement 
 
 Citizens and Property Owners 
 Knowledge of the Coastal Environment and Natural Hazards 
 Satisfying Minimum Building Standards 
 Acceptance and Enhancement of Natural Buffers including Dunes 
 Maintenance of Property and Structures 
  
 
When individuals, local governments and independent organizations accept responsibility 
for mitigating natural hazards in their communities, cost-effective actions can be taken to 
reduce the loss of lives and property, damage to the environment, and economic and 
social disruption caused by natural disasters. When implemented, Coastal Hazard 
Mitigation will lessen the likelihood that natural hazards will become natural disasters. 
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RISK ASSESSMENT 

 
Risk is broadly characterized as the measure of the potential losses associated with 
adverse events (e.g., a severe coastal storm), whereas, risk assessment is the means used 
to evaluate risks associated with a specific hazard in terms of the probability and 
frequency of occurrence, severity, exposure, and consequences. The MCHM is designed 
to help reduce risks by presenting ways to limit the exposure of coastal structures and 
residents. Hazards can include discrete events that recur over time, as well as continuous 
events the result in cumulative impacts. An accurate characterization of the risk of 
individual coastal hazards is necessary for the implementation of the most cost-effective 
mitigation technique for a given situation.  
 
In a general sense the assessment and management of risk can be addressed by the 
answers to six questions: 
 

Risk Assessment 
 

1. What can go wrong? 
2. What is the likelihood that it will go wrong? 
3. What are the consequences?     

 
Risk Management 

 
1. What can be done? 
2. What options are available and what are the associated tradeoffs in terms of costs, 

risks, and benefits? 
3. What are the impacts of current decisions on future options?  

 
 
Risk Assessment 
 
Coastal Hazards (or What can go wrong?) 
 
Hazards in the coastal zone encompass numerous unavoidable risks to life and property 
caused by natural forces in the environment. Natural hazards in this region include 
coastal flooding, waves, high winds, short-term and long-term shoreline erosion, storm 
surges and sea level rise. Each hazard creates associated risks to the built and natural 
environment as well as local communities.  
 
 
Probability and Recurrence (or What is the likelihood it will go wrong?) 
 
Natural hazards in the built environment can be characterized by the time between 
occurrences (recurrence interval) of a design event. Often, minimum building codes and 
regulations require that a building be designed to withstand the occurrence of a hazard 
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with a magnitude and probability of the design event. As an example, in the coastal zones 
of the United States buildings must be constructed to withstand the 100-year flood, which 
occurs with a 1-percent probability of being exceeded in any given year. The 100-year 
storm event is chosen as the standard of protection or target state since such events 
generally are capable of permanently altering coastal landforms.  
 
Once the recurrence interval and magnitude of the hazard is known, an architect and/or 
engineer can plan a structure to withstand the design event. Note however, that lifespan 
of the structure needs also to be considered in determining the actual probability that a 
design event will occur over the intended period of use. Using the 100-year flood event, 
as the period without the occurrence of a 100-year flood increases, so does the probability 
that a flood of this magnitude or greater will occur. For example, over a 30-year period 
(the length of a typical mortgage) the probability of a flood with a 1-percent probability 
of occurrence in a given year increases to 26 percent2. Over a 100-year period, there is a 
63 % probability that a 100-year flood event or greater will occur. Clearly, in order to 
effectively mitigate the 100-year flood hazard one must determine how long the structure 
would likely remain in the hazard area. 
 
 
What are the Consequences?  
 
The nature and severity of a natural hazard’s consequences is dependent on a number of 
factors, including: the magnitude of the event, how close you are to the hazard, the 
strength and integrity of the structure or system, and how well the structure or system is 
maintained. In many cases, an event will expose a structure or system to multiple hazards 
(e.g., flooding and erosion). Properly conducted, a risk assessment must account for all of 
potential hazards for a given event in order to accurately determine vulnerability. 
Additionally, many of these natural hazards have both short- and long-term consequences 
that complicate the risk assessment process. Overlooking one of the hazards or 
misrepresenting its associated risk can lead to disastrous consequences, including 
increased vulnerability, loss of property, damage to the natural ecosystem and even loss 
of life.  
 
 
Risk Management 
 
The management of natural hazard risk can be broadly categorized by:  
 
 

• Hazard Mitigation 
• Insurance 
• Residual Risk  
 
 

                                                 
2 The formula for calculating the cumulative probability is Pn = 1-(1-Pa)n, where Pa is the annual probability 
of occurrence and n is the length of the period. 
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Hazard Mitigation 
 
Hazard mitigation is any sustained action taken to reduce or eliminate the long-term risk 
generated by hazards to people and the built and natural environment. Mitigation can take 
several forms, including: siting, construction techniques, protective works (erosion 
control structures, beach fills, dune construction), maintenance, land use regulation, 
coastal zone management planning, and enhancement of natural buffers. Hazard 
mitigation seeks to permanently reduce risk or over long durations, rather than preparing 
for, or responding to, an impending event.   
 
 
Insurance 
 
Insurance provides property owners with a financial resource to mitigate the 
consequences of natural hazards. There are a variety of financial tools available, 
including homeowners insurance, flood insurance (through the National Flood Insurance 
Program, NFIP), insurance pools and self-insurance plans. Homeowners insurance will 
generally cover wind and earthquake damage but not flood damage. If a community is 
part of the NFIP, a homeowner is eligible for federally underwritten flood insurance with 
rates that vary with risk level. If standard insurance is not available due to unacceptable 
risk levels or the assessed value of the property, insurance pools and self-insurance are 
methods used to provide financial security against hazard damage.  
 
 
Residual Risk 
 
Eliminating all risk is impossible. All structures, systems and protective works have costs 
associated with their design, construction and maintenance. Property also has an assessed 
value based on location, improvements and market worth (“willingness to pay”). In the 
course of risk assessment and hazard mitigation, the cost associated with these protective 
actions must be weighed against the value of the property or system over the duration of 
its useful life. If the BMP exceeds the value of the structure being protected, then the 
solution is not cost-effective and a lesser mitigation technique may be warranted. If a 
natural disaster exceeding the design event were to occur, a lower protection level may 
not completely cover the potential loss in value of the property or system. Such losses are 
a trade-off to the cost of complete protection. These trade-offs are collectively viewed as 
residual risk that must be accepted by the property or system owner. The principle of an 
acceptable level of residual risk underlies all protective works and mitigation techniques.  
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COASTAL HAZARDS 

 

What are Coastal Hazards? 
 
Hazards in the New Jersey coastal zone include unavoidable risks to life and property 
generated by: coastal flooding, waves, high winds and waves, short-term and long-term 
shoreline erosion, storm surges, and sea level rise. Each of these natural hazards creates a 
series of associated risks to coastal communities from hydrostatic and hydrodynamic 
forces on structures generated by coastal floodwaters and breaking waves, debris impacts, 
undermining of structures by scour and erosion and damage from high winds. A single 
severe coastal storm is capable of generating multiple short-term and long-term hazards. 
For instance, hurricanes will generate short duration hazards during landfall associated 
with high winds, storm surge, severe coastal flooding, large wave attack, and debris 
impact, as well as a long-term increased susceptibility to significant shoreline erosion. 
The effects of hazards associated with a specific event are often immediate, severe, and 
readily apparent, while those associated with longer term accumulative processes, such as 
shoreline recession and sea-level rise, become apparent only after extended periods.  
 
 

Coastal Flood Hazards 
 
Coastal flooding originates from tropical storms, hurricanes and mid-latitude low-
pressure systems often referred to as extratropical storms or northeasters. Flooding often 
results from storm surges generated by high winds and low air pressure, heavy rainfall, or 
both. Coastal floodwaters expose coastal residents, structures, and public infrastructure to 
significant risks from standing water, high-velocity flows, and waterborne debris. 
 

Standing Water 
 
Standing or slowly moving water can produce increased pressure against structures 
exposed to floodwaters. Such pressures are referred to as hydrostatic forces by engineers 
and builders. If the water level on different sides of a structure is unequal, significant 
hydrostatic forces can build in one direction leading to the displacement of the structure 
in the direction of least resistance (Figure 1). In cases where floodwaters rise equally 
along the exterior walls of a structure but the interior space remains dry, catastrophic 
collapse of the building can occur as the structure crumples inward under the exterior 
water pressure (Figure 2). Flooding can also cause significant vertical hydrostatic forces, 
or flotation, as floodwaters exert an upward pressure on floors and decking (Figure 3). 
Prolonged periods of flooding poses a health risk to coastal residents from waterborne 
pollutants, diseases, and pests such as mosquitoes.  
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Figure 1. Damage to breakaway walls under an oceanfront house in Brant Beach, Long 
Beach Island, as a result of a storm in December 1992.  Note hole in wall facing the 
viewer and buckle in wall out to the ocean side due to hydrostatic load (Photo courtesy of 
Dr. Susan D. Halsey). 
 
 

 
 

Figure 2. Pressure distribution due to standing water on the outside of a vertical wall. 
Reprinted with permission from the FEMA Coastal Construction Manual (FEMA, 2000). 
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Figure 3. Vertical (buoyant) force generated by saturated soil.  Reprinted with permission 
from the FEMA Coastal Construction Manual (FEMA, 2000). 
 

High-velocity floodwaters 
 
When floodwaters exceed a velocity of 10 ft/sec tremendous force is applied to structures 
in its path. This added hydrodynamic force is related to the flood flow velocity and the 
shape of the structure. Fluid flowing around an object creates lift and drag similar to 
airflow around an airplane. If the resisting foundation forces are less than the net force 
against the structure, it will move in the direction of the flow (Figure 4). High-velocity 
flows can be created by storm surge and wave run-up flowing landward through breaks in 
dunes and/or across low-lying areas, by outflow of floodwaters as a storm surge relaxes 
and by wave generated currents flowing parallel to the shoreline. 
 

 
 
Figure 4. Hydrodynamic load applied to a foundation wall due to the flow of water 
around the structure. High pressure on the upstream side and a low pressure on the 
downstream (lee) side, combine to produce a net force in the direction of flow. Reprinted 
with permission from the FEMA Coastal Construction Manual (FEMA, 2000). 
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Waterborne Debris 
 
Debris carried by floodwater generates short duration impacts when they strike stationary 
or slower moving objects. Waterborne debris typically include any floating object that 
that is not secure: decking, stairs, breakaway wall panels, pilings, fences, propane and oil 
tanks, boats, portions of buildings, and entire houses (Figure 5). Such objects are capable 
of destroying wood frame structures, masonry walls, and pile supported structures on 
impact. Debris trapped by cross bracing, closely spaced pilings, grade beams or other low 
elevation building components are capable of increasing the flood load on a structure. 
Storm generated debris is also one of the leading causes of fatalities during a coastal 
storm event.  
 
 

 
 
Figure 5. Raft of debris left on Beach Ave. (Ocean Blvd.) just landward of the seawall in 
Cape May as a result of the March 1962 “Great Atlantic Storm.”  Note segments of 
destroyed boardwalk with attached benches still bolted on in center (Photo courtesy of 
Dr. Susan D. Halsey). 
 

Wave Hazards 
 
The size and intensity of storm-generated waves depend on the magnitude of the storm, 
its sustained wind speeds and the duration of the storm. In general, the maximum 
breaking wave height at any point along the coast is a function of the water depth at that 
particular location. When a wave reaches a height equal to three-quarters of the water 
depth, the wave will break (Figure 6). During calm weather, large waves typically reach 
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breaking depths a few thousand feet from the shoreline. During storm conditions, 
however, the elevated water levels generated by storm surge allow waves to penetrate 
much closer to the shoreline, exposing coastal structures to direct wave attack, wave run-
up and wave-induced scour and erosion (Figure 7). 
 
 
 

 
Figure 6. Determination of the Base Flood Elevation (BFE) for regions exposed to wave 
attack. A wave breaks when it reaches a height equal to 78% of the water depth. At 
breaking 75% of the wave height is above the still water level and must be added to the 
flood level. Reprinted with permission from the FEMA Coastal Construction Manual 
(FEMA, 2000). 
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Figure 7. Extensively damaged home south of Litchfield Camp, South Carolina as a 
result of Hurricane Hugo.  In addition to the heavy damage to the structure of the 
building itself from wind and wave damage, note evidence of wave-induced erosion and 
scour under the house and around pilings and creation of channels toward the viewer  
(Photo courtesy of Dr. MaryJo Hall). 
 

 

Non-breaking Waves 
 
A wave can impact a structure prior to breaking, during breaking, and after breaking. If a 
wave strikes a solid structure prior to breaking, the wave energy is reflected back toward 
the ocean. If the incoming wave approaches the structure at an angle, the reflected wave 
will travel away from the wall at the same angle. Reflected waves apply two times the 
amount of wave-induced stress on the seabed as a single shoreward propagating wave. 
The increased bottom stress generates increased erosion and scour at the base of the 
structure, potentially leading to undermining and collapse (Figure 8).     
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Figure 8. Brant Beach section of Long Beach Island, New Jersey after the March, 1962 
storm.  Houses with regular foundations undermined by wave scour on the oceanfront, 
cinder blocks failed and houses tipped down the scarp (cliff) toward the ocean. The 
number of damaged homes from this storm led to FEMA subsequently requiring houses 
in specific zones to be built on pilings (Photo by Al Chance, courtesy of Dr. Susan D. 
Halsey). 
 

 

Breaking Waves 
 
The most extreme wave hazard to the built environment occurs when a wave breaks on a 
structure. As the crest of a breaking wave strikes a solid structure, wave forces 4 to 5 
times greater than that from a non-breaking wave are measured. An air pocket formed 
between the wave crest and trough at impact, compresses during breaking (Figure 9). As 
the air pocket collapses, the structure is exposed to an exceedingly high-pressure burst of 
energy. Peak pressures from a 5-foot high breaking wave can exceed 2,000 pounds per 
square foot (FEMA, 1999). Post storm damage inspections have shown that breaking 
waves are capable of destroying all wood-frame or unreinforced masonry walls (FEMA, 
2000).   
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Figure 9. Compressed air trapped between a breaking wave and a vertical wall generates 
extreme horizontal pressure, often leading to structural failure. Reprinted with permission 
from the FEMA Technical Bulletin 9-99 (FEMA, 1999). 
  
 
As a breaking or non-breaking wave passes under an open foundation, such as the pilings 
below a fishing pier, the structure experiences an oscillating, high-velocity horizontal 
flow that peaks under the crest and trough of the wave. Because there is ample open 
space below pile supported structures the wave energy is allowed to pass through the 
structure, eliminating any severe loading on the foundation (Figure 10). Maximum 
vertical velocities occur at the still water level, midway between the wave crest and 
trough. If the distance between the water level and the bottom of the structure is about ½ 
the wave height, the horizontal members of the structure, floor or decking, can experience 
significant uplift forces. Uplift damage frequently occurs to piers (Figure 11) and 
boardwalks (Figure 12) as waves lift the decking from the pilings and beams.  
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Figure 10. Large waves passing under a piling supported pier in Ocean Grove, New 
Jersey (Photograph by Dr. Thomas O. Herrington). 
 

 

 
 
Figure 11.  Damage to Atlantic City’s Steel Pier from the March, 1962 storm.  Note 
missing center portion removed by wave uplift during the height of the storm (Photo 
courtesy of Dr. Susan D. Halsey). 
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Figure 12. Damage to the Ocean City, NJ boardwalk from Hurricane Gloria, September 
1985.  This damage was caused by waves reflecting off the adjacent bulkhead, lifting up 
sections of the boardwalk and moving the loosened section landward (Photo courtesy of 
Dr. Susan D. Halsey). 
 
 

Wave Runup 
 
Wave run-up refers to the distance a non-breaking or broken wave will travel up a sloped 
surface or vertical wall. Wave run-up can drive large volumes of water and debris against 
coastal structures. Strong currents associated with run-up can cause localized erosion and 
scour (Figure 13). Wave run-up can extend up to the top of bulkheads, seawalls and 
revetments, allowing a significant volume of water to overtop the structure, causing 
localized flooding even in protected areas. Uplift forces generated by wave run-up are 
capable of destroying overhanging decks and porches, as well as flooring under pile-
supported buildings (Figure 14).  
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Figure 13. Erosion due to wave runup under elevated buildings in Scituate, Massachusetts 
(Photograph by Jim O’Connell). 

 
 

 
 
Figure 14a.  Brighton Beach Condominiums with decks overhanging primary bulkhead, 
5th Street, Ocean City, New Jersey prior to March 28-29, 1984 northeaster.  Storm waves 
lifted up the decks that had been tied into the interior of the house damaging the entire 
living rooms.  The City condemned the buildings until the structure of the units were 
repaired, and passed an ordinance that prohibited decks to be tied into the main part of 
the house.  Decks now have to be freestanding (Photo courtesy of Dr. Susan D. Halsey). 
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Figure 14b. Damage to an oceanfront residence in Ocean City, New Jersey due to wave 
run-up on a timber bulkhead (Photograph by Mark Mauriello). 
 

Wind Hazards 
 
The most significant coastal wind hazards originate from tropical storms, hurricanes, 
northeasters, and storm spawned tornadoes. Hurricanes can generate sustained winds 
ranging from 74 mph (Category 1) to greater than 155 mph (Category 5) over durations 
of 12 to 24 hours (Table 1). 
 
 

SAFFIR-SIMPSON HURRICANE SCALE 
Class Pressure 

(millibars) 
Velocity
(mph) 

Storm Surge
(feet) 

Classification 

1 980 74-95 4-5 Minimal 
2 965-979 96-110 6-8 Moderate 
3 945-964 111-130 9-12 Extensive 
4 920-944 131-155 13-18 Extreme 
5 < 920 >155 >18 Catastrophic 

 
 
Table 1.  The Saffir-Simpson Hurricane Scale was developed by employees of the 
NOAA’s National Weather Service to rank different hurricane magnitudes and their 
potential extent of damage.  The storm’s barometric pressure and wind speed will 
determine its storm surge, and all these factors will determine the storm’s capacity for 
damage (NOAA-NWS Technical Report 2). 
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Mid-latitude northeasters typically generate much lower sustained winds of between 35 
and 45 mph but can last for 2 to 3 days. Tropical storms and hurricanes are characterized 
by strong onshore winds as the cyclone approaches the coast, followed by strong offshore 
winds after the center passes or makes landfall. Northeasters are large (synoptic-scale) 
coastal low-pressure systems that intensify offshore of the coast. As the extratropical 
storm develops, the winds gradually build out of the northeast, peaking as the storm 
reaches maximum intensity, and then gradually decrease as the storm moves northeast, 
out to sea.  
 
Because there is no topographical relief over the ocean, high winds are unimpeded by 
friction and can impose large lateral (horizontal) and uplift (vertical) forces on coastal 
structures. Coastal buildings can suffer extensive structural damage when they are 
improperly designed and constructed, or when wind speeds exceed design levels (FEMA, 
2000). Buildings elevated well above sea level, containing large areas of window space, 
or with low-pitched gabled roofs and overhangs are particularly susceptible to wind 
damage. Any structural failure that compromises the building envelope (outer walls and 
roof of the structure) will result in severe structural damage (Figure 15).  
 
 

 
 
Figure 15. Enclosed buildings experience wind-induced pressure on the upwind walls and 
suction forces on the roof and lee walls. A partially enclosed building experiences 
increased loads due to the pressurization of the interior of the building. Reprinted with 
permission from the FEMA Coastal Construction Manual (FEMA, 2000). 
 
  
Wind loads and windborne debris are both capable of damaging the building envelope 
(Figure 16). When a building envelope is breached, interior damage by rainfall and wind 
is certain, and interior pressurization, roof loss and structural failure a possibility (FEMA, 
2000). In forested areas, high-winds can topple trees and break large branches creating 
the risk of injury and property damage from falling debris. In many communities, storm 
related power outages are caused by trees falling on elevated power lines.  
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Figure 16.  Extensive wind damage to house near Myrtle Beach, South Carolina as a 
result of Hurricane Hugo. Note loss of not only front plate glass windows, but also loss of 
side windows (Photo courtesy of Dr. MaryJo Hall). 
 

 

Erosion Hazard 
 
Erosion hazards to buildings, infrastructure and personal property due to coastal erosion 
are often the most difficult to recognize. Coastal sediments are constantly in motion, 
moving along the shore, offshore and onshore at numerous time scales. The long-term 
evolution of the shoreline, in response to decades and centuries of storm events, changes 
in sediment supply, fluctuations in sea level, land subsidence or rise, and the migration, 
formation, and closing of tidal inlets may not be evident on a day-to-day or even year-to-
year basis. The cumulative changes imposed on the beach by these forces, however, can 
have a dramatic effect on the coast over the 50 to 100 year lifetime of most coastal 
structures. In contrast, the changes to the coast generated by short-term storm events are 
immediately recognizable. Storm surge and waves can rapidly transform the coast by 
moving a large volume of sand over a relatively short duration.  
 
Because of these different periodicities, long-term and short-term erosion hazards are 
usually evaluated independently. Long-term erosion is defined as the gradual recession of 
the coast over a period of decades. Short-term erosion is defined as a rapid recession of 
the shoreline in response to coastal storms and flood events. It should be noted that along 
some coasts the trend is for long-term accretion – an expansion of the coast seaward and 
sometimes vertically, so it is more accurate to speak of long-term and short-term 
shoreline change rather than erosion. Since hazards associated with accretion are 
relatively minor compared to those of erosion, we will use the term erosion as defined 
above.  
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Short-term Erosion 
 
Storm generated erosion ranges over periods of hours (tropical cyclones) to several days 
(northeasters). Although the storm events are short-lived, the resulting erosion can be 
equivalent to decades of long-term erosion. The actual quantity of sediment eroded from 
the coast is a function of storm tide elevation relative to land elevation, the duration of 
the storm and the characteristics of the storm waves. During severe coastal storms, it is 
not uncommon for the entire berm (dry beach above the normal high water line) and part 
of the dune to be removed from the beach (Figures 17a & 17b). The amount of erosion is 
also dependent on the pre-storm width and elevation of the beach. If the beach has been 
left vulnerable to erosion due to the effects of recent storms, increased erosion is likely 
(Figure 18). In fact, the cumulative effects of two closely spaced minor storms can often 
exceed the impact of one severe storm (Halsey, 1986).  
 
 

 
 
 
Figure 17a.  Extensive dunes at Mantoloking, New Jersey shown prior to a northeaster in 
March 1984.  This oceanfront municipality has one of the most comprehensive dune 
ordinances in New Jersey requiring homeowner’s to plant and apply other techniques for 
dune building (Photo courtesy of Dr. Susan D. Halsey). 
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Figure 17b.  Similar view of the dune field in Mantoloking, New Jersey after the March 
1984 northeaster. Despite horizontal erosion of up to forty feet (40 feet) back into the 
dune, as well as vertical beach erosion, there were few breaches in this dune field 
throughout the municipality (Photo courtesy of Dr. Susan D. Halsey). 
 
 

 
 
Figure 18.  Beach profiles at 21st Street, Barnegat Light, New Jersey, plotted at a 5:1 
vertical to improve visualization of sediment dynamics.  The top profile depicts the 
volume of fill placed at the site by the 1979 Army Corps of Engineers beach nourishment 
project.  The middle profile contrasts the post-fill profile on 5 September 1979 with the 
loss of berm from the offshore passage of Hurricane David. Note also small loss of both 
back beach and dune.  The lower profile contrasts the post-David profile with a post-
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storm berm recovery profile of 21 September 1979 after a period of only 14 days.  The 20 
January 1980 profile shows the loss of about half of this volume as well as a change of 
shape as a result of a small northeaster in late December 1979, and subsequent recovery 
(Figure courtesy of Dr. Susan D. Halsey). 
 
 
The impact of short-term erosion to private and public property can be severe. Dunes and 
other natural protective features of the coast can be breached and destroyed. The erosion 
and/or destruction of dunes expose the structures behind them to further damage from 
subsequent storms. The removal of sand from the beach will lower ground elevations, 
possibly leading to the undermining of shallow foundations, exposure of underground 
utilities and infrastructure, and reducing the penetration depth (or carrying capacity) of 
piles. Low-lying inland structures, such as roads, driveways and storm drains, can be 
buried by washover fans - sand pushed landward by waves and surge (Figures 19 and 20). 
The base of coastal bluffs can be undermined by erosion leading to bluff failure and the 
potential loss of structures at the top of the bluff. Storms that generate significant surge 
can generate breaches in barrier islands as the build up of water behind the island seeks 
the path of least resistance to return to the sea. Breaches are one of the most destructive 
short-term erosion hazards as swift currents create deep channels across the island, 
undermining everything in its way (Figure 21).  
 
 

 
 
Figure 19.  Newly created washover fans along Island Beach State Park, New Jersey, as a 
result of a severe northeaster.  The white fingers of sand with bulbous ends reach 
westward into the vegetated back dune are washover fans resulting from storm surge 
(Photography courtesy of Dr. Susan D. Halsey). 
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Figure 20. Front end loaders removing extensive storm washover from Long Beach 
Boulevard, New Jersey, in the Loveladies section of Long Beach Island. At some 
locations, washover was over four feet deep (Photo courtesy of Lawrence Wagner). 
 

 
 

Figure 21. Aerial photograph of a former barrier island breach on the south shore of Long 
Island, NY (Photograph by Dr. Michael S. Bruno). 
 
Erosion hazards during storms can occur despite the presence of shore protection 
structures. Significant storms can overtop or damage poorly sited, designed, constructed 
or maintained erosion control devices such as revetments, seawalls and bulkheads (Figure 
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22). When a coastal protection structure fails, the buildings and infrastructure behind 
them are very vulnerable to damage (Figure 23). Protective dunes, if not correctly 
maintained with vegetation and proper pedestrian walkovers, can be breached, exposing 
landward structures to increased wave attack and flood loading. 
 

 
 
Figure 22. Hurricane Hugo induced failure of an ocean front bulkhead in Myrtle Beach, 
South Carolina that resulted in substantial damage to a condominium building (Photo 
courtesy of Dr. MaryJo Hall). 
 
 

 
 
Figure 23. Catastrophic building damage caused by the failure of a protective timber 
bulkhead in Westhampton, NY (Photograph by Dr. Michael S. Bruno). 
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Short-term erosion unrelated to coast storms can also occur along coastlines stabilized by 
shore protection structures. Groins, breakwaters and jetties are designed to slow the 
movement of sand along the beach, but when a reversal in the usual direction of sand 
transport occurs (due to hydrodynamic events), it can lead to short duration erosion 
adjacent to the protective structure. Such effects are usually short-lived, however, 
prolonged reversals on eroded shorelines can generate a significant erosion hazard 
(Figure 24). 
 
 

 
 
Figure 24. Localized erosion on the downdrift side of a timber groin in Manasquan, NJ, 
caused by prolonged unidirectional sediment transport (Photograph by Dr. Michael S. 
Bruno). 

 

Scour 
 
Scour refers to localized erosion in addition to that caused by flooding or wave action.  
This effect is generated by the acceleration of water flow around an object. As water 
moves past a fixed structure such as a pile, it accelerates, creating turbulence above the 
bottom. Erodible materials will be re-suspended by turbulence and transported away from 
the pile, resulting in localized erosion (Figure 25).  
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Figure 25. Scour generated by accelerated water flows around a piling. Reprinted with 
permission from the FEMA Coastal Construction Manual (FEMA, 2000). 
 
 
Post-storm surveys have indicated that scour around piles and similar objects is generally 
limited to cone-shaped depressions less than 2 feet deep (FEMA, 2000). However, the 
maximum depth of scour that can occur during the storm events is unknown. Horizontal 
beams and on-grade slabs can be undermined by scour, leading to structural failure 
(Figure 26). 
 

 
 
Figure 26. Scour around pilings and under on-grade slab. Notice that the slab broke free 
of the pilings and flipped up vertically. Poured concrete under a pile supported structure 
can generate unexpected loads on the structure, if undermined like above. Reprinted with 
permission from the FEMA Coastal Construction Manual (FEMA, 2000). 
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Long-term Erosion 
 
Long-term shoreline recession along a coastal reach is a manifestation of the cumulative 
impacts of storms, sea level rise, land subsidence, manmade impacts, and sediment 
supply, among other factors. As storms rework the coastal landscape, a portion of the 
beach is deposited offshore in water depths deep enough that sand is permanently lost 
from the system. Over decades, the net loss of sand due to storms results in a recession of 
the shoreline. Sea level rise and land subsidence combine to produce a more gradual 
shoreline recession (National Research Council, 1987). Due to global climate change, the 
average level of the oceans has been rising by approximately 2 mm/yr (0.078 in/yr). 
Although variable, the general subsidence of land along the East and Gulf coasts of the 
United States has lead to localized increases in the rate of sea level rise along the coast 
(Figures 27 and 28).  
 
New Jersey has the highest measured relative sea level rise on the Atlantic coast of the 
U.S, about 4 mm/yr (0.16 in/yr), while Boston has the lowest, 0.9 mm/yr (0.035 in/yr). 
For an average beach slope of 1 foot vertical rise for every 30 horizontal feet of beach, a 
4 mm/yr (0.013 ft/yr) rise in sea level translates into a horizontal beach recession of 0.39 
ft/yr, or 1 ft every 2.5 years. One may wonder why there is any beach left at all given the 
rapid rate of horizontal beach recession. The reason the coast of New Jersey has not 
retreated 250 ft over the last 100 years is because a much larger volume of sand is 
redistributed along the coast due to the day-to-day wave and current action than due to 
the rate of sea level rise. The coast evolves by redistributing large volumes of sand from 
regions of high wave and current energy to areas of low energy, masking the long-term 
recession due to sea level rise. 
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Figure 27. Estimates of relative sea level rise along the continental United States in 
millimeters per year. Negative values indicate falling sea levels (from National Research 
Council, 1987). Reprinted with permission from the FEMA Coastal Construction Manual 
(FEMA, 2000). 
 

 

 
 
Figure 28. Sea level rise graphs for the last 100 years from tide gauges in New Jersey.  
Although the rates vary, all show an upward trend (Reprinted from NOAA, 2001). 
 

 36

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 37 of 109   Trans ID: CHC202314671 



 

 
Tidal inlet migration can also significantly impact long-term shoreline erosion rates. 
Many natural tidal inlets slowly migrate in response to the prevailing wave climate. If 
waves primarily transport sediment in one direction along the coast, the updrift side of 
the inlet channel will fill in, shifting the inlet toward the downdrift beach. Inlet migration 
rates as great as 300 ft/yr have been measured in North Carolina, prompting the state to 
map Inlet High Hazard Zones along the coast (Cleary and Marden, 1999). In New Jersey, 
significant inlet migrations have been observed at all inlets unconstrained by jetties; 
Hereford, Corsons, Townsends, Great Egg, Little Egg, and Beach Haven Inlets.   
 
Shorelines adjacent to inlets also undergo much more rapid and variable erosion and 
accretion cycles as the evolution and migration of inlet shoals alter the local wave and 
current climate (Figure 29). Inlet impacts can be experienced as far away as a few miles 
updrift and downdrift from the actual inlet channel. In many cases, the stabilization of an 
inlet by jetties – impermeable shore perpendicular structures designed to keep the inlet 
from shoaling - will stop the inlet from migrating. The impact of the inlet on the adjacent 
shoreline, however, will still be present and may be exacerbated by a reduction in the 
amount of sediment reaching the downdrift shoreline (Figure 30).   
 
 

 
 
Figure 29. Blueprint showing the variation in the position of the Atlantic City Inlet 
shoreline.  
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Figure 30. Sediment offset at Manasquan Inlet, New Jersey.  Note sediment build-up on 
south (updrift) side of the inlet along Point Pleasant Beach, and sediment deficit on the 
north (downdrift) side of the inlet at Manasquan.   Average alongshore current direction 
in this area is to the north (Photo by Dr. Susan D. Halsey).  
 
Sea level rise and human activities within coastal watersheds can lead to long-term 
reductions in sediment supply to the coast. The damming of rivers and the bulk-heading 
of highlands has reduced the amount of erosion and consequently the sediment loads 
reaching coastal areas. Although it is difficult to quantify, the cumulative reduction in 
sediment supply from human activities may contribute substantively to the long-term 
shoreline erosion rate. Along coastlines subject to sediment deficits, the amount of 
sediment supplied to the coast is less than that lost to storms and coastal sinks (inlet 
channels, bays, and upland deposits), leading to long-term shoreline recession.  Shore 
protection measures, stabilized inlets and coastal development can also exacerbate long-
term erosion. Many shore protection structures slow the movement of sand along the 
coast. Bulkheads, revetments and seawalls actually remove sediment from the system by 
encapsulating sand behind the structure (Figure 31). By slowing the transport of sand or 
removing it from the area, long-term erosion rates increase as one moves farther 
downstream (downdrift) from the sediment source.  
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Figure 31. Stone and concrete revetment placed along an eroding bluff in Long Branch, 
NJ. Although the structure stops erosion, it also reduces the natural sediment supply to 
the beach (Photograph by Dr. Michael S. Bruno).  
 
 
Regardless of the causes, long-term shoreline erosion increases the vulnerability of 
coastal structures to damage by exposing them to increased risk over the usable lifespan 
of the structure. In essence, long-term erosion acts to shift the flood and wave hazard 
zone landward so that a building once protected from direct wave attack by a wide beach 
is increasingly susceptible to wave damage (Figure 32). In most instances, the Federal 
Emergency Management Agency (FEMA) assumes that the usable life span of a private 
structure is 30 years, the length of most homeowner mortgages. Any coastal structure 
should therefore be built to withstand the maximum coastal hazard expected over the 30-
year life of the structure. Of course, this cannot be applied universally as many New 
Jersey communities contain structures more than a hundred years old. In many cases, 
alternative mitigation strategies such as extensive beach fill must be implemented to 
insure that the maximum coastal hazard level experienced by a structure does not change 
(Figure 33). 
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Figure 32. Concrete retaining wall, originally constructed to prevent wind blown sand 
from depositing on Ocean Avenue, in Belmar, New Jersey, under direct wave attack 
during the October 31, 1999 northeaster (Photograph by Dr. Michael S. Bruno). 
 

 

 
 
 
Figure 33. Belmar, NJ retaining wall shown in 1999 after the completion of a beach fill 
project designed to protect the coast from a 1 in 100 year storm event ( Photograph by Dr. 
Thomas O. Herrington). 
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Additional Hazards   
 
Coastal communities are exposed to a number of minor hazards that may occur less 
frequently than flooding or wave attack but that can still cause localized property damage 
and personal injury.  
 

Burial 
 
Sediment eroded from the beach during a storm or blown inland by onshore winds can be 
deposited around structures and in roadways. Washover fans are generated by large 
volumes of sand transported landward through breaches in the dunes. Depths as great as 
4-5 feet have been measured on coastal roadways following hurricanes (FEMA, 2000). 
High onshore winds can create large sand drifts similar in character to drifting snow. This 
is especially problematic in areas that have unvegetated sand dunes, as there is little or no 
resistance to the movement of sand. In such cases, migrating sand can potentially bury 
shorefront structures (Figures 34 and 35). 
 

 
 
Figure 34.  Ortley Beach, New Jersey after a severe storm.  Significant erosion of sand 
from the beach overwashed the boardwalk and was deposited onto local streets.  The 
piles of sand just landward of the boardwalk resulted from post-storm bulldozing of the 
streets (Photograph by Dr. Susan D. Halsey). 
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Figure 35.  Underground parking garage with partially buried vehicle in Point Pleasant 
Beach, New Jersey in the aftermath of the December1992 northeaster. The ripple marks 
on the top of the sand indicate active water flow (Photograph by Dr. Susan D. Halsey). 
 
 

Rain and Snow 
 
Coastal storms often produce large amounts of precipitation. Rainfall from tropical 
storms and hurricanes can exceed an inch or more per hour as the system moves inland or 
along the coast. Extratropical storms can spread heavy precipitation over regions as large 
as the entire east coast. Snow and ice from winter storms can paralyze large areas under 
blizzard conditions. Power outages, river and stream flooding, and the interruption of 
public services are all hazards associated with heavy snow and icefall. Wind driven rain 
and snow can also penetrate into buildings through damaged siding, windows and roofing 
posing additional hazards to private property. Heavy rain, prior to the onset of high winds 
will soften the ground and make large trees more susceptible to toppling.  
 

Ice 
 
As the surface of bays and coastal waterways freeze, ice formed on the surface will rise 
and fall with the tide. Significant forces can be generated as the ice pushes up along 
pilings and under buildings and other structures suspended over the water. During flood 
events, ice flows can also pose a debris and impact hazard to coastal structures. Ice 
damning can lead to localized elevated flood water levels.  Ice storms can produce heavy 
damage to trees, power lines and other infrastructure sometimes paralyzing communities 
for days.  
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Salt Spray  
 
During a storm, high winds will transport a significant amount of saltwater spray inland. 
Salt residue accumulates on building surfaces, utilities, roadways, trees and landscaping, 
or on just about everything else that is exposed to the elements. The accumulation of salt 
spray on metal surfaces leads to accelerated corrosion, shortening the useful life of metal 
connectors, wiring and utilities. Salt spray can also be damaging to non-native 
ornamental plants. 
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COASTAL HAZARD MITIGATION TOOLS AND TECHNIQUES 

 
 

Beach Nourishment 
 

Responsible  
Agency/Party:  Federal and/or State sponsored projects 

 
Mitigation for:   Long- and short-term erosion 
       Flood hazards 
       Wave hazards 
 
Management  
Effort:   High 
 

 
Although the management an funding levels of a beach nourishment projects are 
extremely high, on chronically eroding coastlines like in New Jersey, it is the only 
alternative that directly mitigates the lack of sand along the coast. In New Jersey, beach 
nourishment is the fundamental component of the state’s shore protection plan. Since 
1962, almost every segment of the New Jersey coast has been maintained or protected by 
a local or state funded beach nourishment project.  As of 2002, over half of the 127 miles 
of Atlantic Ocean coastline in New Jersey was, or about to be, protected by a federal 
shore protection project designed to create and maintain a 100+ foot wide beach within 
the limits of each project. Beach nourishment is extremely important to all aspects of 
coastal maintenance and will become the fundamental component of future coastal 
management and habitat restoration efforts. 
 
Beach nourishment is the process of extending a beach seaward along designed contours 
both above and below the tideline. Newly placed sand protects property and 
infrastructure from wave attack, inundation, undermining, and increased vulnerability due 
to long-term shoreline erosion/recession (Figure 36). Beach nourishment is often referred 
to as beach fill as these projects are designed to mitigate long-term shoreline erosion 
through “filling” large quantities of sand into the coastal zone. However, beach 
nourishment does not directly address the underlying causes of erosion, rather it simply 
reduces the sand deficit by adding sand to the coast from sources outside of the eroding 
system. Beach nourishment, therefore, serves as a “sacrificial” protection measure rather 
than a fixed barrier solution to the problem (National Research Council, 1995).  
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Figure 36. Beach fills are designed to shift the entire beach profile seaward by a sufficient 
horizontal and vertical distance to account for both long-term and short-term erosion 
during the project’s anticipated lifetime. Due to construction limitations, the constructed 
beach profile is often much wider and steeper than the final projected form design. Wave 
action will naturally redistribute the sand into the preferred design template (Reprinted 
from National Research Council, 1995). 
 
Beach nourishment is an accepted hazard mitigation technique but its application is not 
suitable for all locations. Prior to undertaking a project, detailed cost-benefit analysis is 
usually performed to determine if the benefits of incremental protection outweigh the cost 
of constructing and maintaining the new beach (Figure 37). Moreover, the protection 
provided by a newly constructed project will vary significantly over the anticipated 
lifetime of the project; i.e., the longevity of the protection provided will be dependent on 
volume of sand added, characteristics of the fill used, background erosion rates, and the 
frequency, duration and severity of coastal storms after the completion of the project.  
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Figure 37. Emergency beach nourishment project underway on Long Beach Island, NJ, 
March 1979. Sand from Barnegat Inlet was pumped through pipes at two locations; one 
further up the beach profile and one near the proposed low tide line.  Note pipes on upper 
beach waiting for placement near the dune scarp created by a trio of northeasters in the 
winter of 1978-1979.  After the nourishment project, groins seen in this photograph were 
not visible. (Photograph by Dr. Susan D. Halsey) 
 
 
Most beach nourishment projects are designed to include periodic re-nourishment to 
assure that an appropriate level of protection is maintained. The process of designing and 
constructing an effective beach nourishment project is complex and costly, to the degree 
that effective mitigation is often cost prohibitive for property owners and communities. 
Consequently, the federal government in cooperation with state and local governments 
(as in New Jersey) usually undertakes most large-scale shore protection projects 
including beach nourishment. 
 
In general, beach nourishment projects are designed to provide protection against the 
occurrence of a storm that has a 1-percent probability of being exceeded in any given 
year for a period of 50 years. Consideration is usually given to constructing a beach that 
will protect coastal structures over their useful lifespan, including a buffer to build 
protective dunes. Ultimately, protection is also a function of the sponsors’ (federal, state 
and local) willingness to maintain (renourish the beach) over the lifespan of the project 
(FEMA, 2000). The cost of maintaining adequate protection over say 50 years added to 
the initial cost of the fill can be on the order of millions to billions of dollars depending 
upon the length of the project and volume of sand required. Given the cost of 
nourishment projects, their use is generally restricted to densely populated coastal 
regions, where significant secondary benefits can be achieved including, maintenance of 
federal navigation channels and the restoration of recreation beaches that are significant 
contributors to the local and regional economy. 
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For more information regarding beach nourishment projects in New Jersey contact: 
 
New Jersey Department of Environmental Protection 
Natural and Historic Resources 
Division of Engineering and Construction 
1510 Hooper Avenue 
Toms River, New Jersey 08753 
Phone: (732) 255-0770 
Fax: (732) 255-0774 
 
New Jersey Department of Environmental Protection 
Office of Coastal Planning 
P.O. Box 418 
401 East State Street 
Trenton, New Jersey 08625 
Phone: (609) 292-2662 
Fax: (609) 292-4608 
Web: http://www.state.nj.us/dep/cmp/ 
 
New Jersey Coastal Protection Technical Assistance Service 
Davidson Laboratory 
Stevens Institute of Technology 
Castle Point on Hudson 
Hoboken, NJ 07030 
Phone: (201) 216-5290 
Fax: (201) 216-8214 
Web:  http://www.dl.stevens-tech.edu 
 
U.S. Army Corps of Engineers 
Philadelphia District Office 
Wanamaker Building 
100 Penn Square East 
Philadelphia, PA 19107-3390 
Phone: (215) 656-6516 
Fax: (215) 656-6820 
Web: http://www.nap.usace.army.mil/ 
 
U.S. Army Corps of Engineers 
New York District Office 
26 Federal Plaza 
New York, NY 10278 
Phone: (212) 264-0100 
Web: http://www.nan.usace.army.mil/ 
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Regulation 
 
 

Responsible  
Agency/Party:  Federal and State Regulations 

        Local Ordinances 
 

Mitigation for:   Long- and short-term erosion 
       Flood hazards 
       Wave hazards 
       Wind hazards 
 
Management  
Effort:   Moderate to High 

          
 
An effective means of achieving hazard mitigation goals is through regulatory oversight 
of land use practices, and the siting, design and construction of structures in hazardous 
areas. These requirements including building codes and standards, and locally adopted 
floodplain management and land use ordinances and laws. Regulatory requirements are 
established with the intent of reducing the loss of life and damage caused by natural 
disasters as well as protecting the natural environment. Requirements vary from state to 
state and among individual localities and can have a substantial impact on the allowable 
location and design of structures in specific areas. Designers, property owners and 
builders should be cognizant of these regulations and fully investigate the restrictions that 
may apply to individual properties. 
 

Land Use Regulations 
 
State and local governments establish regulations for governing the development and use 
of land within their jurisdictions to promote sound physical, social and economic 
development. New Jersey statutes that govern land use3 include the Freshwater Wetlands 
Protection Act, Flood Hazard Area Control Act, Coastal Area Facility Review Act 
(CAFRA) (Figure 38), Waterfront Development Act, Wetlands Act of 1970 and the 
Tidelands Act. In addition, New Jersey has adopted Coastal Zone Management (CZM) 
regulations in partnership with the Federal Government to protect coastal resources, 
manage development in high hazard areas, provide public access to the coast and 
coordinated state and Federal actions, among other initiatives. Coastal states adopt their 
own CZM plans and review the plan every three years for consistency with State and 
Federal goals and regulations. Taken together, the land use regulations oversee all aspects 

                                                 
3 For more information about New Jersey Land Use Regulations see 
http://www.state.nj.us/dep/landuse/about/about.html 
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of land development and building in the coastal zone including prohibiting or restricting 
development in specified areas, establishing minimum site requirements, floodplain 
management, natural resource management, utility easements and planting requirements. 
 
 
 

 
 

Figure 38. The New Jersey Coastal Area Facilities Review Act boundary indicated in 
blue. Structures built seaward of the boundary must meet CAFRA standards. Reprinted 
from the New Jersey Department of Environmental Protection, Land Use Regulations 
web page. 
 

Building Codes and Standards 
 
Building codes set forth the requirements for protecting public health, safety and the 
welfare of the built environment. There are literally hundreds of standards related to 
design and construction practices and even more standards related to construction 
materials. Although too numerous to cite most state and local building codes are based on 
model building codes established in the early 20th century. Some states simply adopt one 
of the model codes, while others add local amendments or adopt their own codes to 
address specific hazards and needs in their communities. In 2000, The International Code 
Council (ICC) unified 3 model-building codes together under the International Building 
Code 2000 (International Code Council, 2000a) and the International Residential Code 
for One- and Two- Family Dwellings 2000 (International Code Council, 2000b) in order 
to simplify minimum building standards4. It must be stressed that these codes provide 
minimum standards that may or may not provide for safe construction in all hazard areas, 
especially if a state or local jurisdictions have only adopted one of the minimum codes 
verbatim.  

                                                 
4 Detailed information about ICC codes can be found at http://www.intlcode.org/ 
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Due to the variation in building codes, property owners should investigate the minimum 
requirements for their location5. New Jersey, for instance, does not implement a national 
code but instead uses a State Uniform Construction Code based on the 1995 One and 
Two Family Dwelling Code (1995 CABO). This code is applied to all 1 and 2 family 
dwellings in the state and local jurisdictions cannot amend the code. The construction of 
commercial structures in New Jersey is regulated under the 1996 National Building Code 
(1996 NBC) with some state modifications. The code applied to all commercial structures 
and cannot be amended by local jurisdictions. 
  

National Flood Insurance Program (NFIP) 
 
Perhaps the single most important regulatory statue governing the construction of 
buildings in New Jersey flood prone areas was set forth by the Federal Government 
through the National Flood Insurance Program (NFIP). Established by Congress in 1968, 
the NFIP is a voluntary program designed to reduce the loss of life and damage caused by 
flooding, to help victims recover from floods and to promote an equitable distribution of 
costs among those who are protected by flood insurance and the general public (FEMA, 
2000). The NFIP operates through a voluntary partnership between the Federal 
Government, the states, and local communities. 
 
The New Jersey Department of Environmental Protection (NJDEP) is authorized under 
N.J.S.A.  58:16A-50, the Flood Hazard Area Control Act, to delineate and mark flood 
hazard areas, adopt land use regulations for flood hazard areas, authorize the delegation 
of certain administrative and enforcement functions to county governing bodies and 
integrate the flood control activities of the municipal, county, State and Federal 
Governments. Based on flood hazard studies, the state adopts rules and regulations that 
delineate flood hazard areas that, in the judgment of the NJDEP, the improper 
development and use of which would constitute a threat to the safety, health, and general 
welfare of the public. Such delineations identify the various subportions of the flood 
hazard area for reasonable and proper use according to relative risk levels. Wherever 
practicable, floodway delineations identical to the delineations approved by the NFIP are 
made by the NJDEP. 
 
The Federal Emergency Management Agency (FEMA) administers the NFIP conducting 
flood hazard studies, Flood Insurance Studies (FIS) and by developing Flood Insurance 
Rate Maps (FIRMs) for individual communities. A FIRM consists of one or more maps 
delineating the flood hazard by ground elevation as shown in Figure 39 (FEMA, 1995). 
Each FIRM outlines the areas of a community that will be impacted by a 100- and 500-
year flood event. FEMA also provides funding to New Jersey communities for flood 
hazard mitigation and affordable, federally backed flood insurance to property owners 
and residents living in flood hazard areas. In return, participating communities adopt and 
enforce floodplain management ordinances that control development and the construction 

                                                 
5 Additional information pertaining to regional building codes can be found on the Institute for Building 
and Home Safety web page at http://www.ibhs.org/building_codes/ 
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of new buildings, substantial improvements to existing buildings and the reconstruction 
of substantially damaged buildings.  
 

 
 
Figure 39. Idealized Flood Insurance Rate Map showing the delineation of flood hazard 
zones. Reprinted with permission from the FEMA Coastal Construction Manual (FEMA, 
2000). 
 
 
A participating community’s floodplain management ordinance must, at a minimum, 
meet the requirements of the NFIP regulations, but FEMA encourages communities to 
establish additional or more stringent requirements (FEMA, 2000). To provide incentives 
for communities to adopt more stringent regulations, FEMA established the NFIP 
Community Rating System (CRS) in 1990. The CRS awards points to communities for 
activities that will reduce flood losses, facilitate accurate insurance ratings and promote 
the awareness of flood insurance. Through the CRS, FEMA recognizes a community’s 
floodplain activities in excess of the minimum standards by reducing flood insurance 
premium rates.    
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For more information regarding coastal regulations in New Jersey contact: 
 
New Jersey Department of Environmental Protection 
Land Use Regulation Program 
P.O. Box 439 
501 East State Street 
Trenton, New Jersey 08625-0439 
Phone: (609) 292-1235 
Fax: (609) 777-3656 
Web: http://www.state.nj.us/dep/landuse/ 
 
New Jersey Coastal Protection Technical Assistance Service 
Davidson Laboratory 
Stevens Institute of Technology 
Castle Point on Hudson 
Hoboken, NJ 07030 
Phone: (201) 216-5290 
Fax: (201) 216-8214 
Web:  http://www.dl.stevens-tech.edu 
 
New Jersey Department of Community Affairs 
Division of Codes and Standards 
Bureau of Code Services 
P.O. Box 816 
Trenton, New Jersey 08625-0816 
Phone: (609) 984-7609 
Web: http://www.state.nj.us/dca/programsbook/dcs.htm 
 
Federal Emergency Management Agency 
Region II 
26 Federal Plaza, Room 1337 
New York, NY 10278 
Phone: (212) 225-7200 
Web: http://www.fema.gov/regions/ii/ 
 
Federal Emergency Management Agency 
Federal Insurance Administration 
500 C Street, S.W. 
Washington, D.C. 20472 
Phone: (202) 566-1600 
Web: http://fema.gov/ 
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Elevation 
 

Responsible 
Agency/Party:     Homeowner or builder initiated to new or established structures 

 
Mitigation for:     Flood hazards 
        Wave hazards 
 
Management  
Effort:        Low 

          
 
In coastal flood zones, elevating structures is an effective way to mitigate potential 
damage from flooding, wave action and debris. In New Jersey communities participating 
in the National Flood Insurance Program (NFIP), ordinances and laws require buildings 
to be sited at an elevation above the Base Flood Elevation (BFE); i.e., the flood elevation 
that has a 1-percent probability of being equaled or exceeded in any given year 
(determined on an individual community basis). The 100-year storm event is chosen as 
the standard of protection or target state since such events generally are capable of 
permanently altering coastal landforms. The type of structural elevation required, open or 
closed foundation, is determined by the flood hazard potential at the location of the 
structure (Figure 40). The NFIP designates flood hazards into three broad categories: 
 
 
V-Zone:  Coastal High Hazard Area extending from the ocean to the inland limit of 

the primary dune and/or any area subject to high-velocity wave heights (3 
feet or greater), and wave runup depths greater than 3 feet. 

 
 
A-Zone:  Areas outside of the Coastal High Hazard Area but still exposed to high 

velocity flood flows (greater than 10 ft/s) and breaking waves heights less 
than 3 feet in height. 

 
Coastal 
A-Zone:  Presently, the NFIP makes no distinction between the A-zones of inland 

and coastal areas. Because structures in an A-zone along the coast are still 
subject to wave action (less than 3 ft in height), FEMA is recommending 
that structures in the Coastal A-zone be built to meet V-zone requirements 
(FEMA, 2000). 

   
X-Zones: Areas of moderate flood hazard outside of the 100-year base flood 

elevation but inside the 500-year flood limits 
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Figure 40.  Cross-section of a typical shoreline showing the variation in flood hazard 
from the shore to the upland limit of flooding. Note the proposed delineation of a Coastal 
A-zone as an indicator of the higher flood velocities associated with waves less than 3 ft 
in height and storm surge flooding. Reprinted with permission from the FEMA Coastal 
Construction Manual (FEMA, 2000). 
 
 
Structures built in V- or Coastal A-Zones in New Jersey should be elevated on pilings to 
a height where the lowest horizontal member of the structure is at or above the BFE 
(Figure 41). In addition, any enclosures, - carports, storage areas, showers, etc - built 
below the BFE must include structural elements that will “breakaway” when impacted by 
waves. The latter is extremely important because wave loads can exceed typical wind 
pressures that are generated by hurricanes and typhoons (FEMA, 2000). FEMA NFIP 
Technical Bulletin 9-99 discusses the design of breakaway walls in detail (FEMA, 1999). 
In addition to the use of breakaway elements, all concrete slabs and grade beams should 
be poured so that the concrete is not attached to the supporting piles. Many elevated 
structures that would have otherwise survived direct wave attack, have failed due to 
concrete slabs damaging the support piles (see Figure 26).  
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Figure 41. Minimum NFIP standards applied to New Jersey coastal dwellings in the V-
zone require that buildings be elevated on an open foundation so that the lowest 
horizontal structural member is above the Base Flood Elevation. Reprinted with 
permission from the FEMA Coastal Construction Manual (FEMA, 2000). 
  
 
Structures built in A-zones should be elevated to a level where the lowest floor of the 
structure is at or above the BFE (Figure 42). They can be built on pilings or on solid 
foundation walls as long as openings are included in the wall to allow floodwaters to 
enter Proper openings in a solid foundation are critical to insure that internal and external 
hydrostatic pressures are equalized, otherwise the foundation has the potential to collapse 
inward.  
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Figure 42. Minimum NFIP A-zone standards require that the lowest floor be at or above 
the Base Flood Elevation (BFE). Foundation walls below the BFE must be equipped with 
openings to allow equal interior and exterior hydrostatic pressures. Reprinted with 
permission from the FEMA Coastal Construction Manual (FEMA, 2000). 
 

 
Structures built in either flood zone should also be designed to resist impacts from 
waterborne debris. Consideration should be given to elevating the structure an additional 
increment above the BFE to provide added protection against floods (Figure 43). This is 
especially prudent in regions where sea-level rise and shoreline recession and deflation 
may act to lower the ground elevation relative to mean sea level over the lifespan of the 
structure (Figure 44).  
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Figure 43. Since the NFIP provides minimum standards, consideration should be given to 
elevating structures above the Base Flood Elevation to provide an added level of 
protection. Reprinted with permission from the FEMA Coastal Construction Manual 
(FEMA, 2000). 
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Figure 44. House on pilings left standing after March 1962 northeaster in Holgate, New 
Jersey.  Almost all oceanfront houses not on pilings were either destroyed or heavily 
damaged as a result of this storm.  The pilings to the right of the houses had just been 
driven in anticipation of building. The comparison between those houses left standing 
and those destroyed led to changes in FEMA’s construction code  (Photograph by 
Lawrence Wagner; courtesy of Dr. Susan D. Halsey)  
 
 
In all instances, outside utilities (including air conditioning units) should be elevated 
along with the structure to or above the BFE. Designers and builders should be careful 
not to elevate the structure too high in regions exposed to exceptionally high winds as the 
benefit of reducing the flood hazard may increase the risk associated with the other 
hazards. Structures or infrastructure build below the BFE may encounter significant uplift 
forces due to buoyancy. Such structures should be sufficiently heavy or be anchored to 
withstand the uplift force.  
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For more information pertaining to construction in New Jersey flood hazard areas 
contact: 
 
New Jersey Department of Environmental Protection 
Land Use Regulation Program 
P.O. Box 439 
501 East State Street 
Trenton, New Jersey 08625-0439 
Phone: (609) 292-1235 
Fax: (609) 777-3656 
Web: http://www.state.nj.us/dep/landuse/ 
 
New Jersey Coastal Protection Technical Assistance Service 
Davidson Laboratory 
Stevens Institute of Technology 
Castle Point on Hudson 
Hoboken, NJ 07030 
Phone: (201) 216-5290 
Fax: (201) 216-8214 
Web:  http://www.dl.stevens-tech.edu 
 
New Jersey Department of Community Affairs 
Division of Codes and Standards 
Bureau of Code Services 
P.O. Box 816 
Trenton, New Jersey 08625-0816 
Phone: (609) 984-7609 
Web: http://www.state.nj.us/dca/programsbook/dcs.htm 
 
Federal Emergency Management Agency 
Preparedness and Prevention Library 
500 C Street, S.W. 
Washington, D.C. 20472 
Phone: (202) 566-1600 
Web: http://fema.org/library/prepandprev.shtm 
 
Institute for Business & Home Safety 
4557 E. Fowler Avenue 
Tampa, FL 33617 
Phone: (813) 286-3400 
Fax: (813) 286-9960 
Web: http://www.ibhs.org 
 
 

 59

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 60 of 109   Trans ID: CHC202314671 



 

 

 
Siting 

 
Responsible  
Agency/Party:           State regulations, local ordinances and homeowner/builders 
 
Mitigation for: Long- and short-term erosion 

     Flood hazards 
       Wave hazards 
 
Management 
 Effort:   Low to Moderate 
             

 
 
The proper siting of buildings and infrastructure is one of the most effective methods of 
coastal hazard mitigation (Figure 45). Unfortunately, prudent siting has often been 
overlooked or ignored by property owners, builders and local building and zoning codes. 
Poorly sited construction exposes coastal structures to increased vulnerability to erosion 
hazards, flooding, wave attack and wind loads.  
 

 
 
Figure 45. Oceanfront lots should be sufficiently wide to allow for ample space between 
the present shoreline and the anticipated location of the shoreline due to long-term 
erosion trends. Reprinted from the FEMA Coastal Construction Manual (FEMA, 2000). 
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The suitability of a coastal development site should be carefully investigated prior to its 
purchase, otherwise the new owner may be subjected to unwanted constraints in location, 
design, and construction techniques, all of which determine the sites long-term 
vulnerability to hazards. In addition to conducting an in-depth hazard analysis, the 
prospective buyer should also investigate the regulatory requirements for the location, 
including land use regulations, zoning ordinances, setback requirements, floodplain 
management requirements, building codes, coastal zone management regulations and 
allowable responses to erosion and flood hazards. It must be emphasized, however, that 
compliance with all of the regulatory requirements does not ensure the future safety of a 
building or development (FEMA, 2000).  
 
Even with proper siting, the vulnerability of a coastal structure may increase over time. 
The presence of existing erosion control structures or constrained navigation inlets is an 
indication of prior (and most likely future) changes in the location of the shoreline 
(Figure 46).  
 

 
 
Figure 46. Long Branch, New Jersey in May 1983 showing the location of old shore 
protection structures exhumed by storm action. (Photograph by Ed Schwartz, Toms 
River, New Jersey)  
 
 
In addition, future coastal development and shore protection projects may have impacts 
on the vulnerability of the existing built environment. For example, the California Coastal 
Commission (1994) developed a set of comprehensive guidelines for coastal site 
planning, development and redevelopment that are relevant for all coastal residents:  
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• Ensure that the proposed land use is consistent with local, regional, and state 
planning and zoning requirements; 

• Account for all types of erosion and governing erosion control policies; 
• Avoid areas that require extensive drainage; 
• Identify all potential hazards, including multi-hazard impacts;  
• Consider existing public access and resource areas; 
• Incorporate setbacks from identified high-hazard areas; 
• Do not rely on engineering solutions to correct poor planning decisions; 
• Do not rely on relocation or restoration efforts to replace resources impacted by 

poor planning; 
• Do not overlook the effects of infrastructure location on the hazard vulnerability 

of building sites; 
• Do not plan development on beaches or dunes; 
• Do not forget to consider future site and hazard conditions; and 
• Do not assume that engineering and architectural practices can mitigate all 

hazards. 
 

The 3rd edition of FEMA’s Coastal Construction Manual (FEMA, 2000) recommends 
additional siting practices based on prior experience with coastal development patterns 
and ensuing damages from poor planning:  
 

1. Establish sufficient setbacks and building relocation plans for oceanfront lots 
(Figure 47). At a minimum, the structure should be landward, or capable of being 
moved landward, of the projected shoreline location at the end of the useful life of 
the structure. In some instances, the commitment to a long-term beach 
nourishment project can provide the appropriate setback over the useful life of the 
structure. 

 
2. The placement of utilities near and parallel to the shoreline should be avoided.  

Potential damage to infrastructure can be reduced by configuring the oceanfront 
lots so they have access and utility feeds from shore perpendicular roads. 

 
3. The creation of building lots or the redevelopment of existing lots on low-lying, 

narrow landforms should be avoided. 
 
4. Development that places structures in line with environmental features that can 

concentrate floodwaters should be avoided (Figure 48). Such features may include 
areas of historic breaching, roads or paths across dunes, drainage features or 
canals. Lots should not be developed in such a way that floodwater and waves are 
potentially channeled through gaps. 
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Figure 47. Example of improved lot requirements allowing for sufficient oceanfront 
setbacks. Reprinted with permission from the FEMA Coastal Construction Manual 
(FEMA, 2000). 
 
 

 
 
Figure 48. Lots sited landward of breaks in the dune line or openings between structures 
are vulnerable to channalized flow. Lots should not be developed in a way that places 
landward lots in gaps between seaward lots. Reprinted with permission from the FEMA 
Coastal Construction Manual (FEMA, 2000). 
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Figure 48b.  Careful construction of dunes seaward and/or between structures can create a 
natural barrier around coastal structures that can mitigate channelized flow.  
Municipalities that construct dunes along their oceanfront (regardless of whether or not 
there are structures present) will decrease the opportunity for overwash. Vulnerable lots 
without existing structures may be designated as “sacrificial areas” for bayside drainage 
to return to the ocean.  (Diagram modified by Dr. Susan D. Halsey) 
 

5. Development or redevelopment along reaches of coastline that have historically 
undergone large variations in erosion and accretion should be avoided. Such areas 
can include locations close to tidal inlets and on barrier spit formations. 

 
6. The siting of a building as far seaward as allowed under the existing regulations 

should be avoided as well as siting buildings too close to erosion control 
structures, dunes, or inlets. Avoid extending the oceanfront side of any building 
seaward of the existing building line.    

 
A properly sited and designed building will minimize its vulnerability to damage from 
coastal hazards. Although a structure may be designed to withstand conditions exceeding 
the design flood, wind, and wave loads, if improperly sited, it may still be rendered a 
loss, if a storm makes the building inaccessible. The success of a coastal building starts 
with proper siting. 
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For more information pertaining to land use planning in New Jersey contact: 
 
New Jersey Department of Environmental Protection 
Land Use Regulation Program 
P.O. Box 439 
501 East State Street 
Trenton, New Jersey 08625-0439 
Phone: (609) 292-1235 
Fax: (609) 777-3656 
Web: http://www.state.nj.us/dep/landuse/ 
 
New Jersey Coastal Protection Technical Assistance Service 
Davidson Laboratory 
Stevens Institute of Technology 
Castle Point on Hudson 
Hoboken, NJ 07030 
Phone: (201) 216-5290 
Fax: (201) 216-8214 
Web:  http://www.dl.stevens-tech.edu 
 
Institute for Business & Home Safety 
4557 E. Fowler Avenue 
Tampa, FL 33617 
Phone: (813) 286-3400 
Fax: (813) 286-9960 
Web: http://www.ibhs.org 

 
Federal Emergency Management Agency 
Preparedness and Prevention Library 
500 C Street, S.W. 
Washington, D.C. 20472 
Phone: (202) 566-1600 
Web: http://fema.org/library/prepandprev.shtm 
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Shore Protection Structures 
 
Shore protection structures, also referred to as fixed or hard structures are designed to 
mitigate the effects of shoreline erosion. When appropriately sited, constructed and 
maintained, fixed structures are capable of providing effective protection for upland 
property and infrastructure. It should be noted, however, that no structure or device can 
create sand, thus any accumulation of sand in the vicinity of the structure is at the direct 
expense of an adjacent section of the shore (National Research Council, 1995).  
 
Although shore protection structures have a proven track record (National Research 
Council, 1995) their deployment without adequate attention given to natural coastal 
processes will almost always lead to adverse impacts in the vicinity of the structure. It is 
for this reason that all coastal protection structures should be designed or certified by a 
professional coastal engineer. In addition, individual shore protection structures should 
always be constructed as part of a larger shore protection scheme to protect an entire 
reach or region of the coast. In most instances, shore protection structures are not an 
option for the individual property owner but rather a coastal management tool for local, 
state or regional authorities. 
 
Sometimes the use of a fixed structure along the coast is a necessity; e.g., when siting 
jetties along navigational inlets or when using terminal groins in beach nourishment 
projects to retain sand. In other instances, shore protection structures can be used to 
increase the longevity of beach nourishment projects by reducing alongshore sand 
transport. Shore protection structures can also be used where severe flooding is a distinct 
possibly and no other options are available (e.g., sand dunes) to protect the backshore. In 
all cases, the potential for adverse effects of proposed shore protection structures should 
be analyzed very carefully prior to their construction (National Research Council, 1995). 
Once a structure is constructed, it should be monitored to determine its performance and 
impact on adjacent shorelines. Adaptive management plans with thresholds should be 
developed at the onset of a coastal protection project to mitigate any unanticipated 
adverse effects, if and when they occur.  
 
Clearly, there is a great deal of responsibility associated with the decision to construct 
shore protection structures. Because the coast is constantly evolving, a state, municipality 
or community that decides to use hard structures as part of a shore protection plan must 
be committed to long-term monitoring, maintenance, and possibly altering or removing 
the structures. This commitment requires diligence and a stable financial base.  
 
There are generally three broad categories of shore protection structures; shore 
perpendicular, shore parallel and non-traditional that are summarized below:  
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Shore Perpendicular Structures 
 

Responsible  
Agency/Party:  Federal and/or State sponsored projects 
 
Mitigation for:   Long -term erosion 
       Flood hazards 
       Wave hazards 
 
Management  
Effort:   High 

          
 
Shore perpendicular protection structures are designed to either reduce the rate of 
transport of sand along a specific reach of shoreline or to completely block the 
alongshore movement of sand beyond a certain point. Groins are often constructed in 
series (called a groin field) forcing the sand to fill in to a specified level on one beach 
before allowing sand to be transported to the next beach in the field. Down. A groin field 
is analogous to a series of weirs that will not allow water to flow over a point until a 
certain level has been reached. Terminal groins and jetties are impervious shore 
perpendicular structures constructed to keep sand from moving into an undesirable areas 
including navigational inlets, harbors and submarine canyons.  

Groins 
Used singularly or in groups, groins are constructed perpendicular to the shore to trap and 
reduce the alongshore transport of sand (Figure 49). Groins typically extend from the toe 
of the primary dune, offshore to the seaward limit of the surf zone (Figure 50). Extending 
the structures beyond the surf zone will usually force sand too far offshore to return to the 
downdrift beach.  
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Figure 49. Extensive groin field along the Monmouth County, New Jersey coast. Note the 
recession of the shoreline from south (bottom of photo) to north as less and less sand is 
transported around each successive groin (Photograph by Ken Cadmus).    
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Figure 50. Overhead view of a rock groin showing the underwater extent of the structure 
(Photograph by Ken Cadmus). 
 
 
The height of a groin varies depending on the desired amount of sand bypassing. High 
profile groins will effectively block the transport of sand (Figure 51) while low profile 
groins will allow the tide and waves to transport sand over the structure. In addition to 
their length and height, the distance between groins is important to the stability of the 
shoreline. Groins spaced too far apart lead to excessive erosion between structures and 
groins spaced to close together generate strong currents that limit the amount of sand 
deposited in their lee.  
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Figure 51.  Aerial photograph of high profile rock groins along Ocean City, New Jersey 
after a severe March 1984 storm.  Note the little sand left on beaches (shown by the 
whiter shade of dry sand). (Photography by Dr. Susan D. Halsey) 
 
 
Groins do not create sand; they only influence its deposition. Groins are only effective 
when there is a net alongshore transport of sand in one direction. The evolution of the 
shoreline in response to the construction of a groin is dependent on the predominant wave 
direction. Once constructed, the predominant waves begin to deposit sand along the 
updrift side of the groin. As the shoreline continues to evolve, the fillet reaches its 
capacity and sand begins to pass around and over the groin to the downdrift beach. In 
regions where there is very little net alongshore transport of sand, it takes a very long 
time to create a sand “surplus” available for migration over and around the seaward 
extent of the groin. It should be recognized that a groin will negatively impact the 
downdrift beach by reducing the amount of sand available to it until the fillet has reached 
capacity.  
 
Groins are constructed with a number of different materials depending on availability, 
cost, and longevity. In high-energy environments, groins are typically constructed of 
granite, basalt or pre-cast concrete interlocking units (e.g., dolos) that resist movement. In 
lower energy environments, groins can be constructed of timber sheeting, poured or pre-
cast concrete, metal sheeting, plastic sheeting, pilings, rock filled wire baskets (gabions), 
and sand filled geotextile tubes. Groins are often constructed of two or more materials to 
improve performance and cost-effectiveness.  
 
Groins also vary in the shape of the cross-shore profile, depending on the intended 
function of the structure. Groins can be constructed with low profile sections along the 
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beach berm to allow the wind and storm tides to transport sand across the structure. 
Groins can be “notched” – lowered down to the mean water level in sections – along the 
beach foreshore and surf zone to allow breaking waves and wave runup to transport sand 
across the structure (Figure 52). Groins can also be tapered at the offshore end to allow 
for unimpeaded sand transport offshore of the structure. The porosity – size of the voids 
in the structure – can also be altered to allow a certain percentage of sand to move 
through the structure.  
 
 

 
 

Figure 52. Notched groin – groin with a section removed within the surf zone, in Spring 
Lake, NJ. Photograph by Thomas O. Herrington. 
 

Jetties 
Jetties are shore perpendicular structures constructed to eliminate the alongshore 
transport of sand around, across, or through the structure, in order to maintain and 
stabilize the location of an inlet of coastal navigation channel. As such, jetties are high 
profile, impervious structures stretching between the upland limits of wind-borne 
sediment transport, offshore into water depths deep enough that no significant wave- or 
current-induced sediment transport occurs. Because jetties extend through the surf zone 
and absorb direct wave attack, they are typically constructed of very heavy quarrystone or 
concrete armor units placed in a trapezoidal cross-section. The individually armor units 
are placed to limit the size and number of interior voids that will allow sediment to flow 
through the structure. To limit the amount of wave overtopping, the top elevation of a 
jetty is commonly above the maximum wave height expected in conjunction with the 
design storm event (Figure 53).  
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Figure 53. Jetties constructed to stabilize Barnegat Inlet, NJ interrupt the along shore 
transport of sand in order to control the location of the inlet channel (Photograph courtesy 
of the Jersey Shore Partnership). 
 
Jetties, by definition, are designed to interrupt the alongshore transport of sand and 
stabilize the random transgressions of a coastal inlet. This interruption in sediment 
transport generates a sand deficit along the shoreline downdrift of the inlet. In order to 
mitigate the negative impacts of a stabilized inlet, variations in the design or operation of 
inlet stabilization structures have been implemented, including the use of weir sections – 
lowered portions of the structure that allow sand to cross the jetty and deposit in a 
deposition area – and bypassing of sand across the inlet by pumping, trucking or 
dredging. 

Terminal Groins 
Terminal groins are impermeable groins designed to stop the transport of sand around, 
through or over the structure. Terminal groins are very similar to jetties in that they are 
impervious structures placed in the cross-shore to eliminate the movement of sand 
beyond a certain point along the coast (Figure 54).  
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Figure 54. Aerial photograph showing advanced terminal groin effects, Stone Harbor 
Point, NJ in early March 1984 (before the late March storm).  Erosion caused by terminal 
rock groin in foreground has caused erosion in an arcing pattern behind the structure 
actually flanking it. Subsequently, the entire Point eroded away (dune field and spit 
visible in background. (Photograph by Dr. Susan D. Halsey) 
 
 
Generally not as long or high as jetties, terminal groins are constructed to guard against 
the permanent loss of sediment from the coastal system. The most common use of a 
terminal groin is at the downdrift end of a sediment transport system. Some examples 
include immediately updrift of a submerged canyon, at the edge of an inlet to prevent the 
movement of sand landward into a bay or estuary and at the limit of a sand spit. Terminal 
groins can be constructed of many different materials as long as the structure is relatively 
impervious to sand. The benefits of a terminal groin should be weighed against the 
potential negative impacts since the structure will permanently interrupt the alongshore 
transport of sand (Figure 55).  
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Figure 55. Aerial photograph of the “Cape May Meadows” area, Cape May Point, NJ 
after the March 1984 storm.  Terminal groin effect from Cape May City (in top distance) 
has eroded the meadows area in the classical arced pattern.  Note extensive washover 
fans with sand reaching into the ponds and salt marsh, and old World War II bunker in 
surf zone. Originally the bunker was approximately 1000 feet behind the dune line when 
built. (Photograph by Dr. Susan D. Halsey) 
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Shore Parallel Structures 
 

Responsible  
Agency/Party:           Federal and/or state sponsored projects; bulkheads and  
                                    revetments for private property protection  
 
Mitigation for: Long -term erosion 
       Flood hazards 
       Wave hazards 
 
Management 
Effort:   Moderate to High 

          
 
Shore parallel protection structures are built both onshore and offshore of the coast. 
Viewed as the last line of defense against coastal storms, onshore structures, (e.g., 
bulkheads, revetments and seawalls) limit the landward extent of erosion or retain land 
behind the structure. Offshore structures, or breakwaters, are designed to limit the 
magnitude of wave energy in their lee. Breakwaters can be built either above or below the 
water’s surface depending on the desired level of wave protection. 

Bulkheads 
Bulkheads are designed to prevent the loss of sediment landward of the structure (Figure 
56).  
 

 
 

Figure 56. A sheet metal bulkhead installed to prevent the undermining of a dune and 
adjacent home. Bulkheads exposed to direct wave attack can result in the loss of 
sediments fronting the structure (Photograph by Dr. Michael S. Bruno).  
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Because bulkheads function to retain sediments, they are not necessarily designed to 
withstand direct wave attack. For this reason, bulkheads are not usually found fronting 
the ocean, but rather are constructed along bay and harbor shorelines to reduce erosion, 
and to provide direct access to deeper water. Bulkheads are generally thin structures built 
of wood, metal or plastic sheeting that are driven deep into the ground to resist deflection 
of the above ground portion of the structure. In areas where there is poor soil or where 
high structures are required, a tieback anchoring system may be required. However, 
where the subsurface soil can support the weight of heavier structures, bulkheads may be 
constructed of poured or pre-cast concrete, rock, gabions or sand- and cement-filled bags. 
Care must be taken to insure adequate penetration of the substrate as reflected wave 
energy can accelerate erosion at the base of the bulkhead (Figure 57). In cases where a 
bulkhead is needed to withstand moderate wave attack, rock facing is often placed along 
the seaward side of the structure to dissipate wave energy and provide scour protection 
(Figure 58). 
 

 
 

 
Figure 57. Timber bulkhead at Bradley Beach, New Jersey under direct wave attack. Note 
rock placed at the base of the structure to prevent scour (Photograph by Dr. Thomas O. 
Herrington). 
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Figure 58. Students on Revetment boulders placed in front of new timber bulkhead, Sea 
Isle City, New Jersey in January 1979.  Subsequent beach nourishment has completely 
covered these structures up to the level of the promenade above. (Photograph by Dr. 
Susan D. Halsey) 
 

Revetments  
Revetments are sloped structures built of heavy material (armor) to protect the upland 
from wave- and scour- induced erosion. The structure is designed to absorb direct wave 
attack and dissipate wave and current energy by inducing wave breaking, reducing wave 
runup, and by dissipating the water’s energy along their slope (Figure 59). Because a 
revetment is sloped, the structure depends on the subsurface soil for support and should 
be built on a very stable shore or bank slope. In many instances, the original soil must be 
removed and replaced with high-quality fill material contoured to an approximately 1:1.5 
(1 foot vertical for every 1.5 feet of horizontal distance) slope. Usually, an impervious 
filter fabric is placed on top of the soil and the structure is built in layers of increasing 
grain size (sand, pebbles, small rock, and large quarry stone). Any revetment designed to 
absorb direct wave attack should have a top layer constructed of heavy interlocking 
quarrystone or pre-cast concrete armor units. These rubble mound structures are flexible 
in the sense that individual armor units can settle or move without compromising the 
overall strength of the structure.  
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Figure 59. Rock revetment fronting a timber bulkhead along the Avalon, New Jersey 
coastline (Photograph by Dr. Thomas O. Herrington). 
 
Where direct wave attack is of lesser concern, revetments can be constructed of a wide 
variety of materials. Along riverbanks and embayments, revetments have been 
constructed of poured concrete, tong-and-groove concrete blocks and slabs, gabions and 
plastic. Revetments are frequently constructed with smooth slopes for aesthetic reasons. 
Because revetments dissipate energy along the slope of the structure, smooth structures 
increase the risk of overtopping and can fail catastrophically, if one of the interlocked 
units is displaced.  
 
In all cases, revetments should be constructed with adequate toe protection to prevent the 
undermining and collapse due to wave and current scour. Although wave reflection is of 
a lesser concern than in the case of bulkheads or seawalls, the action of waves should still 
be considered in the design of the structure. Because revetments only protect the area 
immediately behind them, wave overtopping and erosion at the ends of the structure 
(flanking) can be a problem (Figure 60). 
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Figure 60. “Flanking” around the end of a gabion revetment in Cape May Point, New 
Jersey (Photograph by Dr. Thomas O. Herrington). 

Seawalls 
 
Seawalls are massive structures designed to protect the land behind them from direct 
wave attack. They are generally built along reaches of coast that contain some type of 
critical infrastructure such as an evacuation route, water or sewer main, utility easement 
or rail line (Figure 61). Because seawalls are designed to withstand direct attack by very 
large waves (Figure 62), they are usually trapezoidal in cross-section, and constructed of 
very heavy outer armor units placed on top of smaller rock or a solid core (soil berm or 
concrete). The top of the structure is typically set at an elevation that will prevent wave 
overtopping and minimizes the amount of saltwater spray crossing the structure. In some 
instances, a walkway or emergency access road will be constructed along the crest of the 
structure.  
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Figure 61. Sea Bright – Monmouth Beach Seawall in Monmouth County, New Jersey. 
Originally constructed to protect a rail line, the seawall now protects a main evacuation 
route and local community (Photograph courtesy of the Jersey Shore Partnership). 
 
 

 
 
Figure 62.  Waves breaking over seawall at Sea Bright, New Jersey (Photograph by Dr. 
Susan D. Halsey). 
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To minimize the planform (“footprint”) required for a seawall, the structure is usually 
built with steep side slopes (1:1.5). A negative consequence of this design is the 
generation of reflected waves during storm events that accelerate erosion at the toe of the 
structure and can lead to instability, undermining and eventual collapse. Research has 
indicated the seawalls built landward of shorelines with a stable sediment supply are 
exposed to wave action only during the most severe storm events and allow for the 
natural recovery of the beach afterwards (Griggs, et. al. 1994). Along eroding shorelines, 
it may be important to have a protective beach in front of the seawall to ensure its long-
term stability, especially if it protects critical infrastructure.   

Breakwaters 
 
Breakwaters are shore parallel structures placed offshore to intercept the energy of the 
incoming waves. Breakwaters are constructed as either emerged (crest above the water 
level) or submerged structures, and in some instances are designed to float. The type of 
construction depends on the location and intended use of the structure.  
 
Emerged Breakwaters are constructed to provide maximum shelter from approaching 
waves. Such devices reduce the incident wave energy through reflection or wave 
breaking along the seaward side of the structure, creating a low energy environment on 
the lee side. In bays and harbors, emerged breakwaters are often used to create sheltered 
areas for marinas and port facilities. Along open coasts, emerged breakwaters are used to 
stabilize eroding shores as the reduction in wave energy reduces the transport of sand in 
the lee of the structure, creating areas of localized deposition (Figure 63). The amount of 
sediment deposited is a function of the length and height of the breakwater. In many 
instances, a reach of shoreline is protected by a series of breakwaters separated by gaps 
(Figure 64). Because the structures are effectively trapping sand in their lee, coastal 
breakwater fields can act very much like a groin field by slowing the movement of sand 
along the coast and reducing the amount of material available to downdrift beaches. 
 

 81

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 82 of 109   Trans ID: CHC202314671 



 

 
 
Figure 63. Engineered beachfront in Malaga, Spain.  The Spanish provincial government 
has created beach reentrants with large T-groins and smaller interior bulbous-ended 
groins tied together by a wide promenade (right) along extensive sections of the Spanish 
Mediterranean coast.  These designs are created to provide protected beaches and bathing 
areas for recreation, and shops and restaurants for the burgeoning tourist industry 
(Photograph by Dr. Susan D. Halsey) 
 

 

 
 
 
Figure 64. Shore evolution landward of an emerged breakwater field in Holly Beach, LA. 
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Like seawalls, emerged breakwaters require large “footprints”, are trapezoidal in cross-
section, and are almost always constructed of large quarrystone or pre-cast concrete units. 
When placed in deep water, the structures are often constructed by dumping rock from a 
barge or ship until a stable slope is achieved.  When space is a concern, emerged 
breakwaters can be constructed by driving sheet metal piling and filling the interior area 
with rock and rubble. Such “cofferdam” breakwaters are typically constructed in ports 
and harbors.  
 
Submerged Breakwaters are often used for situations where reduction in wave heights 
combined with an allowance for sand movement along the beach is desired. The amount 
of wave energy transmitted across the breakwater is dependent upon the structures length, 
width, and depth underwater. The wider and higher the structure, the more effective the 
breakwater is in dissipating wave energy. In high-energy environments, submerged 
breakwaters must be hundreds of feet wide to effectively dissipate wave energy. Narrow-
crested submerged breakwaters (crest width on the order of feet) have been constructed in 
regions of strong currents to act as barriers between the scouring effect of currents and 
the shoreline (Figure 65). In addition to sheltering the coast, the structures also act to trip 
larger storm waves and provide a barrier to offshore transport of sediment. Narrow-
crested reefs or sills have been used to create “perched beaches”; i.e., beaches elevated 
above their normal level and held in place by and offshore sill. 
 
 

 
 
 
Figure 65. Cross-section of a narrow-crested reef module being installed at Cape May 
Point, New Jersey (Photograph by Dr. Michael S. Bruno). 
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Submerged breakwaters may be constructed of rock, pre-cast concrete, or sand-filled 
geotextile bags and tubing. Wide-crested submerged breakwaters are becoming more 
prevalent along coast where both coastal protection and habitat and recreational resource 
creation are desired. In all applications, extreme care is necessary to insure that the 
components of a submerged breakwater are able to resist movement due to waves, 
currents and scour.   
 
The term artificial reef is often erroneously used to describe a submerged coastal 
breakwater designed to reduce the amount of erosion along the coast. It should be noted 
that all structures built in coastal waters become habitat for marine organisms; however, 
this is a secondary benefit of the structure. Artificial reefs are structures built for the sole 
purpose of creating habitat for marine organisms and are often constructed in deeper 
offshore waters.  
 
Floating Breakwaters are constructed of buoyant material, deployed in the upper portion 
of the water column. The effectiveness of a floating breakwater is dependent on the 
structure width, stiffness, porosity, and depth of penetration below the water surface. 
Floating breakwaters are most effective in reducing wave heights in the lee of the 
structure when its width is greater than the distance between successive wave crests 
(wavelength). When the wavelength exceeds the width of the structure, the structure 
begins to float up and down along the wave surface just like a boat, allowing all of the 
energy in the wave to propagate under the structure. Because open-ocean wavelengths 
generally exceed 200 feet, floating breakwaters are generally ineffective in providing 
cost-effective coastal protection. However, they can be cost effective in ports and harbors 
where existing water depths are too deep to make the construction of a fixed breakwater 
practical. Floating breakwaters are often used for marina protection where boat wakes 
and water quality are of concern.  
 
Floating breakwaters are constructed of a number of materials, including timber, plastic, 
epoxy coated foam, hollow metal cylinders, rubber, pre-cast concrete, among others 
(Figure 66). In addition to prefabricated materials, many floating breakwaters are 
constructed with materials of opportunity, such as old boats and floating barges.  
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Figure 66. Whisprwave floating breakwater constructed of rotationally modeled high-
strength plastic at the Themesport Marina, New London, CT (Photograph by Dr. Thomas 
O. Herrington). 
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Non-traditional Shore Protection Structures 
 

Responsible 
Agency/Party:   Federal and/or state sponsored projects 

       Municipal or community initiated 
       Homeowner or industry initiated 
 

Mitigation for:  Long– and short-term erosion 
      Flood hazards 
      Wave hazards 
 
Management 
Effort:      Low to High  

          
 
As research and experimentation continue, new techniques for shoreline stabilization will 
be proposed and developed (Herrington et al., 1998). In many instances, these approaches 
“work with nature” rather than simply constructing a barrier as a solution to erosion or 
wave attack. Increasingly, a shoreline stabilization structure can be hidden in the natural 
environment and only exposed, if at all, during severe storm events. 

Dewatering Systems 
 
Dewatering refers to the drawdown of the water table under the beach foreshore by a 
system of perforated pipes and pumps. By lowering the natural water table, the porosity 
of the beach is increased allowing water that would normally run up and down the 
foreshore slope to percolate down through the sand. Any sediment being carried by the 
water is deposited on the beach creating a zone of sand deposition (Figure 67). The beach 
response to a dewatering unit is similar to that of an offshore breakwater system however, 
in the absence of wave energy reduction, sediment is more easily eroded during storm 
events. The effectiveness of the system is also dependent on the reliability of the pumps, 
the maintenance of the pipes and the availability of sand. 
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Figure 67. STABEACH dewatering system in Cod Fish Park, Nantucket. Dashed line 
indicates the location of the buried dewatering pipe. Note the bulge in the shoreline 
generated by the deposition of sediment in the swash zone over the pipe (Photograph 
courtesy of Coastal Stabilization, Inc.). 

 

Hardened Dunes 

    
Dune hardening refers to the process of constructing a solid core in the center of a man-
made dune system to act as a shore-parallel barrier to wave attack during severe storms. 
The dune core can be constructed of clay berms, rock revetments or seawalls, pre-cast 
concrete units or sand filled geotextile tubes. In all cases, the core is designed to promote 
the development of a natural dune on top of, and around the structure and can include 
appropriate drainage and soil conditions for the establishment of dune grasses and other 
plants. Some pre-cast concrete units include hollow interiors to promote sand deposition 
and plant establishment. Once exposed during a storm, the core of the dune acts as a 
traditional shore protection structure and must be re-covered with sand after the storm 
event. 
 
Hardened dunes have been used extensively in New Jersey. Sand filled geotubes have 
been used in Whale Beach, Avalon, and Atlantic City. Clay berms have been used in 
Long Beach Township on Long Beach Island. Many relict rubble mound seawalls have 
also become the core of natural dune systems over time (Figure 68). 
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Figure 68. Exhumed portion of small rock seawall under dunes in northern section of Bay 
Head, New Jersey after a severe storm.  Many residents were unaware that this seawall 
existed because it was completely covered by extensive dunes (Photograph by Dr. Susan 
D. Halsey).  

 

Viscous Drag Mats 
 
Sometimes refereed to as artificial seaweed, viscous drag mats are comprised of buoyant, 
high-strength plastic fronds woven into a weighted or anchored mat that is placed on the 
seabed. The fronds create a high-density, vertical lattice that interrupts fluid flow and 
decreases the velocity of near bottom currents. By interrupting currents, the mat promotes 
the deposition of sand thereby reducing erosion. Viscous drag mats have worked 
extremely well in deep water applications, by reducing scour around submerged pipelines 
and the bottom of drilling rigs. In coastal environments, the mats are only effective in low 
wave energy environments and are well suited to use in front of bulkheads and 
revetments where scour is a problem or the re-establishment of a more natural shoreline 
is desired. 
 

Geotubes 
 
Geotubes are porous textile tubes designed to hold sand but allow water to percolate 
through. Although geotubes are not in themselves a shore protection device, they are 
commonly used in shore protection structures. When filled, geotubes are as hard as 
traditional shore protection structures, but their use is considered by many as a “soft 
solution” to shore protection as the tubes can be easily removed by cutting the geotextile 
and pulling the bag out, leaving the sand fill on the beach. Geotubes have been used to 
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create hardened dunes, revetments, groins and submerged sills (Figure 69). However, 
geotubes have a tendency to degrade over time and are prone to tearing, punctures and 
settlement. Proper maintenance and foundation preparation is required. 
 
 

 
 
Figure 69. Sand filled geotube used to create the core of a protective dune line 
(Photograph by Dr. Michael S. Bruno). 

 

Biodegradable structures 
 
In a relatively new approach, biodegradable materials are being used to create biotextile 
tubes capable of being filled with sand or other soil materials for use in bank 
stabilization. Natural materials such as hemp and coconut strands are used to create 
woven tubes that are filled with soil and placed along marsh banks or estuarine 
riverbanks to reduce wave and current energy. The biotextiles promote the re-
establishment of the natural vegetation by offering a protected base for root 
establishment. Over time the biotextile degrades leaving only the natural vegetation.   
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For more information about shore protection structures in New Jersey, contact: 
 
New Jersey Department of Environmental Protection 
Natural and Historic Resources 
Division of Engineering and Construction 
1510 Hooper Avenue 
Toms River, New Jersey 08753 
Phone: (732) 255-0770 
Fax: (732) 255-0774 
 
New Jersey Department of Environmental Protection 
Office of Coastal Planning 
P.O. Box 418 
401 East State Street 
Trenton, New Jersey 08625 
Phone: (609) 292-2662 
Fax: (609) 292-4608 
Web: http://www.state.nj.us/dep/cmp/ 
 
New Jersey Coastal Protection Technical Assistance Service 
Davidson Laboratory 
Stevens Institute of Technology 
Castle Point on Hudson 
Hoboken, NJ 07030 
Phone: (201) 216-5290 
Fax: (201) 216-8214 
Web:  http://www.dl.stevens-tech.edu 
 
U.S. Army Corps of Engineers 
Philadelphia District Office 
Wanamaker Building 
100 Penn Square East 
Philadelphia, PA 19107-3390 
Phone: (215) 656-6516 
Fax: (215) 656-6820 
Web: http://www.nap.usace.army.mil/ 
 
U.S. Army Corps of Engineers 
New York District Office 
26 Federal Plaza 
New York, NY 10278 
Phone: (212) 264-0100 
Web: http://www.nan.usace.army.mil/ 
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Coastal Resource Management 
 

Responsible  
Agency/Party:   Municipal or community initiated 
 
Mitigation for:   Long– and short-term erosion 
      Flood hazards 
      Wave hazards 
 
Management  
Effort:      Moderate 

      
 
Along most coasts, sand is a finite resource that is always in motion in response to waves, 
currents and wind climate. In regions where the net yearly transport of sand is in one 
direction along the coast, coastal managers can use techniques to re-circulate the sand in 
the system, bypass or back-pass obstructions to sediment transport and redistribute sand 
across the beach profile. In addition, coastal managers can take steps to insure that 
sediment sources remain unconstrained (not encased behind bulkheads or similar 
structures) and that sediment sinks, such as inlets and offshore canyons, are avoided. By 
carefully managing our sand resources, the existing long- and short-term erosion, flood 
and wave hazard levels can be maintained and perhaps slightly reduced over time. 
 

Regional Sediment Management 
 
Regional sediment management refers to the process of recirculating sediment along 
specific reaches of coast with similar sediment transport patterns. The process may 
include the impoundment and mining of sand at the updrift end of the coastal reach and 
the transport and redistribution of that sediment along the downdrift beaches. Mechanical 
scraping and movement of sand by pan scrapers or front-end loaders can achieve similar 
results on smaller scales. By returning the sand to the beginning of the coastal reach, sand 
is conserved and long-term erosion is reduced. However, the amount of material removed 
from the updrift limit of a coastal reach should not, of course, exceed the volume of 
material expected to replenish the area between mining operations. 
 

Sand Bypassing 
 
Where a natural coastal feature or structure completely blocks the transport of sand, 
several techniques can be used to transfer (bypass) the sediment around the obstruction. 
Natural sand bypassing can be used to divert sand from the updrift shoreline out onto a 
natural bar or ebb shoal feature that extends around coastal headlands or inlets. This 
allows natural transport mechanisms to continue the motion of the sand down the coast. 
Forced sand bypassing employs mechanical methods such as mining and hauling to move 
sand around a barrier or pump sand across it. The volume, rate and frequency of sand 
bypassing are determined by the natural net sediment transport rate along the coast. At 
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stabilized inlets, it is common to delineate an impoundment area that is mined once a 
specific volume of sand is deposited within it. In some instances, updrift jetties have been 
constructed with weir sections that allow sand to cross into the inlet and settle into a 
deposition basin (Weggel, 1981). At specific intervals the basin is dredged and the sand 
placed on the downdrift side.  
 

Beach Scraping 
 
Beach scraping is a technique used to move small volumes of sand that have accumulated 
in the intertidal zone to a beach berm or dune area during accretionary periods 
(Herrington, 1994). Bulldozers, pan scrapers or front-end loaders remove a veneer (< 6 
inches) of sand from the low water line at low tide. The goal is to remove only that 
quantity of sand that can be replenished during the following tidal cycle. If repeated over 
a prolonged period of accretionary conditions, the technique can increase the volume of 
the dry beach, providing some mitigation for short-term erosion. 
 
Beach scraping in New Jersey has often been used to build a protective dune immediately 
prior to the arrival of a coastal storm. Large volumes of sand are moved from the beach 
foreshore into the dune. Scraping in this manner actually makes the beach more 
vulnerable to severe erosion by steepening the slope of the dry beach and allowing the 
larger storm waves to undermine the lower beach foreshore (Herrington, 1994). To be 
effective mitigation, beach scraping must be conducted over a prolonged period of calm 
weather conditions.  
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For more information pertaining to coastal resource management in New Jersey, contact: 
 
New Jersey Department of Environmental Protection 
Land Use Regulation Program 
P.O. Box 439 
501 East State Street 
Trenton, New Jersey 08625-0439 
Phone: (609) 292-1235 
Fax: (609) 777-3656 
Web: http://www.state.nj.us/dep/landuse/ 
 
New Jersey Coastal Protection Technical Assistance Service 
Davidson Laboratory 
Stevens Institute of Technology 
Castle Point on Hudson 
Hoboken, NJ 07030 
Phone: (201) 216-5290 
Fax: (201) 216-8214 
Web:  http://www.dl.stevens-tech.edu 
 
New Jersey Department of Environmental Protection 
Office of Coastal Planning 
P.O. Box 418 
401 East State Street 
Trenton, New Jersey 08625 
Phone: (609) 292-2662 
Fax: (609) 292-4608 
Web: http://www.state.nj.us/dep/cmp/ 
 
New Jersey Sea Grant 
New Jersey Marine Sciences Consortium 
Building 22, Fort Hancock 
Highlands, New Jersey 07732 
Phone: (732) 872-1300 
Fax: (732) 291-4483 
Web: http://www.njmsc.org 
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Natural Resource Restoration 
 
 

Responsible 
Agency/Party:  Municipal or community initiated 

            Homeowner or industry initiated 
 
Mitigation for:    Long– and short-term erosion 
       Flood hazards 
       Wave hazards 
       Wind hazards 
 
Management 
Effort:   Low to Moderate 

          
 
Most coastal landscapes are composed of two types of geologic features; loose granular 
soils and eroding headlands. This composition allows the land to rapidly adjust to varying 
amounts of wave and wind energy and reach equilibrium between the amount of incident 
energy and the amount of energy dissipated along the coast. In addition to the physical 
forces in the environment, saltwater flooding and salt spray creates an extremely harsh 
environment for plants and animals. The rather unique diversity of plant and animal life 
along our coastal margins is the result of millions of years of adaptation to these harsh 
conditions. As communities work toward mitigating hazards along the coast, careful 
consideration should be given to restoring the natural features of the coastal environment. 
Features such as dunes and coastal marshes naturally mitigate coastal erosion and flood 
hazards.  
 
Dunes provide a buffer between the ocean and the most seaward buildings and 
infrastructure along the coast. In addition, dunes store a significant volume of sand that 
can be released during extreme storm surges and wave events, providing the eroding 
beach with an additional layer of protection. They can be easily created by placing 
obstructions along the backshore to trap windborne sand and other particles. Wooden 
dune fencing or natural vegetation, such as American beach grass, will quickly begin to 
accrete sand. As the dune grows horizontally and vertically, additional layers of fencing 
or plantings can be used to incrementally increase the volume of the dune and the level of 
protection it provides. Although dunes grow and migrate in response to the wind, a 
properly vegetated dune provides a windbreak for down-wind structures and reduces the 
amount of sand blown landward of the beach.   
 
Dunes are a unique and valuable coastal resource, providing habitat and protection for a 
number of endangered and threatened species including shore birds, small mammals 
(e.g., red fox) and crustaceans. As beach restoration projects continue to recreate lost 
shoreline many of these species are returning to the New Jersey coast and consideration 
should be given to enhancing their habitat. Dunes are also a component of the natural 
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landscape adding to the aesthetic beauty and value of the coast.  As coastal communities 
work to restore coastal resources lost to development and natural processes, private and 
municipal shorefront property owners should consider allowing the establishment or 
preservation of coastal dunes as a way to enhance the natural environment as well as 
mitigate the level of flood and wave hazards. If planned correctly, buffer areas can be left 
on oceanfront lots that will accommodate the growth and potential migration of the dune. 
 
Coastal wetlands provide a buffer between bays or sounds and coastal uplands. Wetlands 
dissipate wave energy, trap sediments, and via their storage capacity, reduce the velocity 
of floodwaters during storm events. Coastal wetlands are also extremely productive 
coastal habitats, providing nutrients, shelter and nurseries to the young of a multitude of 
species. As the coastal zones were developed, many wetlands were dredged, filled or 
bordered by bulkheads. An unintended consequence of these construction practices was 
the erosion and degradation of the surrounding wetlands. Increased wave energy from 
pleasure boats, or reflected waves (e.g., from bulkheads) and the subsidence of 
marshlands due to reduced sediment supply has lead to a rapid loss of coastal wetlands 
and a higher susceptibility of the bay shore to flood and wave damage. As development 
and redevelopment occurs along the coast, mangers should consider construction 
techniques that will reduce the rate of surrounding wetland loss. Shore protection 
measures that dissipate instead of reflect wave energy should be encouraged. Similarly, 
strong consideration should be given to restoring and conserving wetlands along the 
coast. Best management practices include planting marsh vegetation, shoreline 
nourishment and planting, creation of perched sills seaward of wetlands, and the 
deployment of temporary wave attenuation barriers along eroding wetlands. Although too 
voluminous to list here, a tremendous amount of useful information for coastal marsh and 
bay shore restoration and protection practices can be found in the Soundfront Series, 
published by North Carolina (e.g., Rodgers and Skrabal, 2001; Clark, 2001). 
 
Coastal property owners considering landscaping alternatives should give thought to 
planting native species. Not only are these forms uniquely adapted to the coastal 
environment, proper landscaping also acts to reduce flood hazards by decreasing runoff 
and high velocity flood waters. Given the unique environment of the coast, property 
owners should be encouraged to plant natural vegetation rather than recreate suburban 
landscapes.   
 
As a community seeks to restore the natural resources of the coastal environment, the 
dynamic nature of the coastal environment must not be forgotten. Our coastal margins are 
uniquely adapted to rapid changes in landform and climatic conditions. One significant 
storm event can radically alter the geography and distribution of native species for years. 
Restoring, manicuring, and building beaches, dunes and marshes through filling, 
scraping, grading, staking, planting and fencing can camouflage the mobility of the 
natural environment and convey a false sense of stability and permanence. Stability is not 
a natural attribute of the coastal zone and should not be depended upon for long-term 
mitigation. A truly functional and natural coastal ecosystem is highly variable.    
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For more information pertaining to natural resource restoration in New Jersey, contact: 
 
New Jersey Department of Environmental Protection 
Land Use Regulation Program 
P.O. Box 439 
501 East State Street 
Trenton, New Jersey 08625-0439 
Phone: (609) 292-1235 
Fax: (609) 777-3656 
Web: http://www.state.nj.us/dep/landuse/ 
 
New Jersey Coastal Protection Technical Assistance Service 
Davidson Laboratory 
Stevens Institute of Technology 
Castle Point on Hudson 
Hoboken, NJ 07030 
Phone: (201) 216-5290 
Fax: (201) 216-8214 
Web:  http://www.dl.stevens-tech.edu 
 
New Jersey Department of Environmental Protection 
Office of Coastal Planning 
P.O. Box 418 
401 East State Street 
Trenton, New Jersey 08625 
Phone: (609) 292-2662 
Fax: (609) 292-4608 
Web: http://www.state.nj.us/dep/cmp/ 
 
New Jersey Sea Grant 
New Jersey Marine Sciences Consortium 
Building 22, Fort Hancock 
Highlands, New Jersey 07732 
Phone: (732) 872-1300 
Fax: (732) 291-4483 
Web: http://www.njmsc.org 
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Building Techniques 
 

Responsible 
Agency/Party:  Homeowner or industry initiated 
 
Mitigation for:    Flood hazards 
       Wave hazards 
       Wind hazards 
 
Management 
Effort:   Low 

        
 
Over the latter half of the 20th century, great strides have been made in the design and 
construction of residential buildings to withstand the extreme forces that occasionally 
occur in the coastal zone. Many best management practices have been derived from the 
analysis of structural failures during coastal storms. As a result, homeowners and builders 
now have a variety of low-cost building materials, building techniques, and design 
options to mitigate potential storm damage. Architects and engineers should ensure that 
all loads (wind and water) have a direct path from each structural member to the 
foundation. In more contemporary structures with large open interiors, the inclusion of 
appropriate interior shear walls should not be overlooked. Large windows should be 
surrounded by appropriate framing to reduce side loads. Gable roofs and porch overhangs 
should be properly designed to resist uplift forces from strong winds. Proper nailing 
patterns should be applied to sheathing and framing to reduce the chance of uplift. Deck 
and porch overhangs exposed to wave forces should be properly anchored to prevent 
uplift. FEMA’s coastal construction manual provides design details for those wishing to 
minimize hazards to their dwellings and businesses (FEMA, 2000).   
 
Inexpensive approaches to reducing hazards to existing buildings include window 
shutters, hurricane straps placed on roof framing, unbreakable shingles and proper door 
connections. For flood and wave protection, enclosed areas under the base flood elevation 
should be constructed with breakaway walls, proper connections between pilings and 
floor framing should be used and maintained, and proper cross-bracing (perpendicular to 
the water motion) should employed. All connectors, fixtures and coatings should be 
constructed of anticorrosive materials and the regularly inspected and maintained over 
the life of the structure.   
 
Homeowners should be aware of external utilities, tanks and furniture that are not part of 
the existing structure, or affixed to it. Propane, oil, gas and water tanks that can be lifted 
by floodwaters should be anchored to concrete pads or held in place with anchoring 
straps and earth anchors. Outside utilities, including air-conditioning units and electrical 
boxes should be elevated above the base flood elevation. Carports or storage areas under 
buildings should not have poured concrete pads or grade beams attached to support 
pilings.  Also, outdoor furniture, decoration or anything that can be lifted by wind or 
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water should be properly stored prior to a storm to eliminate the potential of those items 
becoming wind or water borne debris. 
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For more information on building techniques, contact: 
 
New Jersey Department of Environmental Protection 
Land Use Regulation Program 
P.O. Box 439 
501 East State Street 
Trenton, New Jersey 08625-0439 
Phone: (609) 292-1235 
Fax: (609) 777-3656 
Web: http://www.state.nj.us/dep/landuse/ 
 
New Jersey Coastal Protection Technical Assistance Service 
Davidson Laboratory 
Stevens Institute of Technology 
Castle Point on Hudson 
Hoboken, NJ 07030 
Phone: (201) 216-5290 
Fax: (201) 216-8214 
Web:  http://www.dl.stevens-tech.edu 
 
New Jersey Department of Community Affairs 
Division of Codes and Standards 
Bureau of Code Services 
P.O. Box 816 
Trenton, New Jersey 08625-0816 
Phone: (609) 984-7609 
Web: http://www.state.nj.us/dca/programsbook/dcs.htm 
 
Federal Emergency Management Agency 
Preparedness and Prevention Library 
500 C Street, S.W. 
Washington, D.C. 20472 
Phone: (202) 566-1600 
Web: http://fema.org/library/prepandprev.shtm 
 
Institute for Business & Home Safety 
4557 E. Fowler Avenue 
Tampa, FL 33617 
Phone: (813) 286-3400 
Fax: (813) 286-9960 
Web: http://www.ibhs.org 
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Community Maintenance and Preparedness 
 

Responsible 
Agency/Party:  Municipal, community or individual initiated 
 
Mitigation for:    Flood hazards 
       Wave hazards 
       Wind hazards 
 
Level of Effort:  Moderate 

          
        
The proper construction and maintenance of community infrastructure and private 
property is important to mitigating potential storm damage. There are many ways 
community and individuals can plan and prepare against coastal hazards: 
 

1. Coastal communities should be diligent in maintaining clear storm drains. In 
addition, to prevent minor flooding from entering the streets through the storm 
drain system, flap valves should be placed on the end of all outfall pipes.  

 
2. Utility companies serving the community should take preventive measures to 

reduce the potential for power and service interruption by maintaining utility 
easements, removing tree limbs around power lines and properly elevating 
substations, transformers and pump houses in the coastal zone.  

 
3. If possible, evacuation routes should be sited and maintained along roads above 

the base flood elevation or along the highest road in the community.  
 

4. Plans should be prepared in advance to insure a quick and orderly evacuation of 
the coastal community.  

 
5. Bulkheads should be constructed and maintained at an elevation above the base 

flood event.  
 

6. Elevated walkovers should be constructed across dunes to prevent breaks in the 
dune line. If unavoidable, breaks in the dune line should be oriented perpendicular 
to the predominant storm winds. 

 
7. Dunes should be properly vegetated and maintained to ensure a continuous 

unbroken line of protection. Fencing should be installed to discourage people 
from walking across dunes and enhance their growth.  

 
8. Coastal protection structures should be inspected and maintained on a regular 

basis.  
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9. Prior to the construction of a coastal protection structure, the potential benefits 
and negative impacts should be analyzed and the function of the structure should 
be clearly understood and accepted (i.e., groins trap sediment but do not stop 
erosion). 

 
10. An approved coastal management plan should be developed and followed to 

reduce the probability of long-term degradation of coastal protection levels. A 
beach monitoring program should be established in order to establish a database 
of coastal change information with which informed coastal protection decision 
can be made by a community.  

 
11. All coastal management plans should include an understanding of the regional 

coastal processes and limit the impacts to the larger coastal system. 
 

12. If a coastal structure(s) that interrupts the flow of sediment along the coast (i.e., 
jetties at an inlet) is needed, a mitigation plan should be developed to limit the 
impact of the structure of the local and regional coastal processes. 

 
13. All coastal structures should be designed and constructed by qualified engineers 

and contractors with experience in wind, wave, and flood loading. 
 

14. Large signs, old trees and any light structure upwind of critical infrastructure and 
buildings should be removed or strengthened to eliminate the potential for 
damage from wind borne debris. 

 
15. All objects that can be moved by high winds and flood waters should be placed in 

storage or anchored to ensure they don’t become moving debris.  
 

16. Property owners should abide by all regulations and codes governing the siting 
and construction of structures in the coastal zone. Variances that increase the 
vulnerability of private property should not be sought. 

 
17. Communities with property in the floodplain should participate in the National 

Flood Insurance Program. 
 

18. Structures in the floodplain should, at a minimum, be elevated above the base 
flood elevation and consideration should be given to elevating the structure an 
additional amount to provide freeboard for less frequent floods. 

 
19. If possible, structures should be sited to account for future variations in shoreline 

position and long-term erosion trends. 
 

20. Window area should be limited to a practical amount in the coastal zone or 
shutters/hurricane blinds installed to protect against the possible breaching of the 
building envelope due to debris impact. 
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21. Proper connections should be maintained between the building foundation, sill 
plates, floor beams and roof to reduce the risk of wind damage. Proper corrosion 
protection and periodic inspection of connections should be performed. 

 
22. In the design of beach nourishment projects consideration should be given to the 

restoration of the natural environment, including vegetation and geologic features. 
 

23. Coastal residents, property owners and communities should strive to be 
knowledgeable and aware of the dynamic nature of their environment and the 
hazards present.  

 
24. Communities should consider instituting grassroots coastal stewardship programs 

to highlight and build awareness of their coastal resources and the value of their 
preservation.    
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25. For more information on community preparedness in New Jersey, contact: 
 
New Jersey Department of Environmental Protection 
Land Use Regulation Program 
P.O. Box 439 
501 East State Street 
Trenton, New Jersey 08625-0439 
Phone: (609) 292-1235 
Fax: (609) 777-3656 
Web: http://www.state.nj.us/dep/landuse/ 
 
New Jersey State Police 
Office of Emergency Management 
Hazard Mitigation Officer 
P.O. Box 7068 River Road 
West Trenton, NJ 08628-0068 
 
New Jersey Coastal Protection Technical Assistance Service 
Davidson Laboratory 
Stevens Institute of Technology 
Castle Point on Hudson 
Hoboken, NJ 07030 
Phone: (201) 216-5290 
Fax: (201) 216-8214 
Web:  http://www.dl.stevens-tech.edu 
 
Federal Emergency Management Agency 
Preparedness and Prevention Library 
500 C Street, S.W. 
Washington, D.C. 20472 
Phone: (202) 566-1600 
Web: http://fema.org/library/prepandprev.shtm 
 
Institute for Business & Home Safety 
4557 E. Fowler Avenue 
Tampa, FL 33617 
Phone: (813) 286-3400 
Fax: (813) 286-9960 
Web: http://www.ibhs.org 
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ADDITIONAL INFORMATION RESOURCES 

 

Federal Organizations 
 
Federal Emergency Management Agency (FEMA). http://www.fema.gov 
 
National Oceanic and Atmospheric Administration (NOAA). http://www.noaa.gov/ 
 
National Sea Grant College Program. http://www.nsgo.seagrant.org/ 
 
Natural Resource Conservation Service. http://www.nrcs.usda.gov/ 
 
NOAA Coastal Service Center. http://www.csc.noaa.gov/ 
 
US Army Corps of Engineers (ACOE). http://www.usace.army.mil/ 
 
US Fish & Wildlife Service. http://www.fws.gov/ 
 
US Geological Service. http://www.usgs.gov/ 
 
 

NJ State and Regional Organizations 
 
FEMA Region II. http://www.fema.gov/regions/ii/index.shtm 
 
New Jersey Sea Grant College Program. 
http://www.njmsc.org/Sea_Grant/Main_Page.htm 
 
New Jersey Marine Sciences Consortium. http://www.njmsc.org/ 
 
New Jersey Department of Environmental Protection (NJDEP). 
http://www.state.nj.us/dep/ 
 
NJDEP Land Use Regulation Program. http://www.state.nj.us/dep/landuse/index.html 
 
NJDEP Coastal Management Program. http://www.state.nj.us/dep/cmp/ 
 
New Jersey State Information. http://www.state.nj.us/ 
 
US Army Corps of Engineers, Philadelphia District Office. 
http://www.nap.usace.army.mil/ 
 
US Army Corps of Engineers, New York District Office. http://www.nan.usace.army.mil/ 
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New Jersey Home Builders Association. http://www.njba.org/index.html 
 
New Jersey County and Municipal Web Sites. http://www.state.nj.us/localgov.htm 
 
The Jersey Shore Partnership. http://www.thejerseyshorepartnership.com/ 
  
 

Professional Organizations 
 
American Institute of Architects. http://www.e-architect.com/ 
 
American Shore & Beach Preservation Association. http://www.asbpa.org/ 
 
American Society of Civil Engineers (ASCE). http://www.asce.org/ 
 
Association of Coastal Engineers (ACE). http://www.coastalengineers.org/ 
 
Association of  State Flood Plain Managers (ASFPM). http://www.floods.org/ 
 
The Geology Society of America. http://www.geosociety.org/ 
 
National Association of Home Builders (NAHB). http://www.nahb.com/ 
 
National Society of Professional Engineers. http://www.nspe.org/ 
 
Northeast Shore & Beach Preservation Association. http://attila.stevens-
tech.edu/~therring/nsbpa.html 
 
 

Trade Organizations 
 
Institute for Business and Home Safety (IBHS). http://www.ibhs.org/ 
 
National Association of Home Builders Research Center. http://www.nahbrc.org/ 
 
National Pile Driving Contractors Association. 
http://www.piledrivers.org/pdca/index.cfm 
 
 

Codes and Standards Organizations 
 
American National Standards Institute (ANSI). http://web.ansi.org/ 
 
Building Officials Code Administrators (BOCA). http://www.bocai.org/ 
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International Code Council (ICC). http://www.intlcode.org/ 
 
International Conference of Building Officials (ICBO). http://www.icbo.org/ 
 

 

Research and Guidance 
 
Natural Hazards Center. http://www.colorado.edu/IBS/hazards/index.html 
 
The H. John Heinz III Center for Science, Economics and the Environment. 
http://www.heinzctr.org/ 
 
US Army Corps of Engineers Coastal and Hydraulics Laboratory (CHL). 
http://hlnet.wes.army.mil/ 
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Natural and 
Structural Measures 

for Shoreline 
Stabilization

Living Shorelines
Innovative approaches are necessary as 
our coastal communities and shorelines 
are facing escalating risks from more 
powerful storms, accelerated sea-level 
rise, and changing precipitation patterns 
that can result in dramatic economic 
losses. While the threats of these events 
may be inevitable, understanding how  
to adapt to the impact is important as  
we explore how solutions will ensure the 
resilience of our coastal communities  
and shorelines.

This brochure presents a continuum 
of green to gray shoreline stabilization 
techniques, highlighting Living Shorelines, 
that help reduce coastal risks and 
improve resiliency though an integrated 
approach that draws from the full array  
of coastal risk reduction measures.
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Coastal Risk Reduction and Living Shorelines

In order to determine the most appropriate 
shoreline protection technique, several 
site-specific conditions must be assessed. 
The following coastal conditions, along with 
other factors, are used to determine the 
combinations of green and gray solutions 
for a particular shoreline.

Reach: A longshore segment of a shoreline 
where influences and impacts, such as wind 
direction, wave energy, littoral transport, etc. 
mutually interact.

Resilience: The ability to avoid, minimize, 
withstand, and recover from the effects of 
adversity, whether natural or man made, 
under all circumstances of use. This 
definition also applies to engineering (i), 
ecological (ii), and community resilience (iii).

Fetch: A cross shore distance along open 
water over which wind blows to generate 
waves. For any given shore, there may 
be several fetch distances depending on 
predominant wind direction.

Physical conditions: The slope of 
the foreshore or beach face, a geologic 
condition or bathymetry offshore.

tidal Range: The vertical difference 
between high tide and low tide.

stoRm suRge: The resulting temporary 
rise in sea level due to the action of wind 
stress on the water surface and low 
atmospheric pressure created during storms 
which can cause coastal flooding. Surge 
is the difference from expected tide level. 
Storm tide is the total water level.

Wave eneRgy: Wave energy is related to 
wave height and describes the force a wave 
is likely to have on a shoreline. Different 
environments will have lower or higher 
wave energy depending on environmental 
factors like shore orientation, wind, channel 
width, and bathymetry. Boat wakes can also 
generate waves.
Low: Limited fetch in a sheltered, shallow  
or small water body (estuary, river, bay)  
i.e. < 2 ft.
Medium: A range that combines elements of 
low and high energy (e.g., shallow water with 
a large fetch or partially sheltered) i.e. 2 - 5 ft.
High: Large fetch, deep water (open ocean).

High Water Level

Low Water Level

Storm Tide

Tidal Range
Reach

Fetch

Storm Surges at 
Low & High Tide

Coastal Risk Reduction
Coastal systems typically include 
both natural habitats and man-made 
structural features. The relationships and 
interactions among these features are 
important variables in determining coastal 
vulnerability, reliability, risk and resilience. 
Coastal risk reduction can be achieved 
through several approaches, which may 
be used in combination with each other. 
Options for coastal risk reduction include:
•  Natural or nature-based measures: 

Natural features are created through the 
action of physical, biological, geologic, 
and chemical processes operating in 
nature, and include marshes, dunes 
and oyster reefs. Nature-based 
features are created by human design, 
engineering, and construction to mimic 
nature. A living shoreline is an example 
of a nature-based feature.

•  Structural measures: Structural 
measures include sea walls, groins and 
breakwaters. These features reduce 
coastal risks by decreasing shoreline 
erosion, wave damage, and flooding. 

• Non-structural measures: Includes 
modifications in public policy, 
management practices, regulatory 
policy and pricing policy (e.g., structure 
acquisitions or relocations, flood 
proofing of structures, implementing 
flood warning systems, flood 
preparedness planning, establishment 
of land use regulations, emergency 
response plans).

The types of risk reduction measures 
employed depend upon the geophysical  
   setting, the desired level of risk  
               reduction, objectives, cost,  

      reliability, and other factors.

SAGE – Systems Approach 
to Geomorphic Engineering
USACE and NOAA recognize the 
value of an integrated approach to risk 
reduction through the incorporation of 
natural and nature-based features in 
addition to non-structural and structural 
measures to improve social, economic, 
and ecosystem resilience. To promote 
this approach, USACE and NOAA have 
engaged partners and stakeholders in 
a community of practice called SAGE, 
or a Systems Approach to Geomorphic 
Engineering. This community of practice 
provides a forum to discuss science and 
policy that can support and advance a 
systems approach to implementing risk 
reduction measures that both sustain 
a healthy environment and create a 
resilient shoreline.
SAGE promotes a hybrid engineering 
approach that integrates soft or ‘green’ 
natural and nature-based measures, 
with hard or ‘gray’ structural ones at 
the landscape scale. These stabilization 
solutions include “living shoreline” 
approaches which integrate living 
components, such as plantings, with 
structural techniques, such as seawalls 
or breakwaters.
Living Shorelines achieve multiple goals, 
such as:  
•  Stabilizing the shoreline and reducing 

current rates of shoreline erosion and 
storm damage;

•  Providing ecosystem services (such 
as habitat for fish and other aquatic 
species) and increasing flood storage 
capacity; and

•  Maintaining connections between  
land and water ecosystems to  
enhance resilience.
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Beach NourishmeNt 
oNly

large volume of sand added from 
outside source to an eroding beach. 
Widens the beach and moves the 
shoreline seaward.
suitable For
low-lying oceanfront areas with 
existing sources of sand and 
sediment.
material options
•	 sand
Benefits
•	 expands usable beach area
•	 lower environmental impact 

than hard structures
•	 Flexible strategy
•	 Redesigned with relative ease
•	 Provides habitat and 

ecosystem services
Disadvantages
•	 Requires continual sand resources 

for renourishment
•	 no high water protection
•	 appropriate in limited situations
•	 Possible impacts to regional 

sediment transport

sills

Parallel to existing or vegetated 
shoreline, reduces wave energy 
and prevents erosion. a gapped 
approach would allow habitat 
connectivity, greater tidal exchange, 
and better waterfront access.
suitable For
most areas except high wave energy 
environments.
Vegetation* Base with  
material options
•	 stone
•	 sand breakwaters
•	 living reef (oyster/mussel)
•	 Rock gabion baskets
Benefits
•	 Provides habitat and 

ecosystem services
•	 dissipates wave energy 
•	 slows inland water transfer
•	 Provides habitat and 

ecosystem services
•	 increases natural storm 
water	infiltration

•	 toe protection helps prevent 
wetland edge loss

 Disadvantages
•	 Require more land area
•	 no high water protection
•	 uncertainty of successful 

vegetation growth and  
competition with invasive

eDgiNg

structure to hold the toe of existing 
or vegetated slope in place. Protects 
against shoreline erosion.
suitable For
most areas except high wave energy 
environments.
Vegetation* Base with  
material options
(low wave only, temporary)
•	 “snow“ fencing 
•	 erosion control blankets
•	 geotextile tubes
•	 living reef (oyster/mussel)
•	 Rock gabion baskets
Benefits
•	 dissipates wave energy 
•	 slows inland water transfer
•	 Provides habitat and 

ecosystem services
•	 increases natural storm 
water	infiltration

•	 toe protection helps prevent 
wetland edge loss

Disadvantages
•	 no high water protection
•	 uncertainty of successful 

vegetation growth and  
competition with invasive

VegetatioN  
oNly

Roots hold soil in place to reduce 
erosion.	Provides	a	buffer	to	upland	
areas and breaks small waves.
suitable For
low wave energy environments.
material options
•	 native plants*
Benefits
•	 dissipates wave energy 
•	 slows inland water transfer
•	 increases natural storm 
water	infiltration

•	 Provides habitat and 
ecosystem services

•	 minimal impact to natural 
community and ecosystem 
processes

•	 maintains aquatic/terrestrial 
interface and connectivity

•	 Flood water storage
Disadvantages
•	 no storm surge  

reduction ability
•	 no high water protection 
•	 appropriate in limited situations
•	 uncertainty of successful 

vegetation growth and  
competition with invasive

LIvING ShoRELINE

initial construction:   
operations & maintenance:   

initial construction:  
operations & maintenance:  

initial construction:   
operations & maintenance:  

initial construction:   
operations & maintenance:  

hoW GREEN oR GRAy  
ShouLd youR ShoRELINE SoLutIoN bE?

GREEN - SoFtER tEChNIquES
small Waves | small Fetch | gentle slope | sheltered coast

* native plants and materials must be appropriate for current salinity and site conditions.

initial construction:   = up to $1000 per linear foot,   = $1001 - $2000 per linear foot,    = $2001 - $5000 per linear foot,     = $5001 - $10,000 per linear foot
operations and maintenance (yearly for a 50 year project life):   = up to $100 per linear foot,   = $101 - $500 per linear foot,    = over $500 per linear foot
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Breakwater

Offshore	structures	intended	to	
break waves, reducing the force 
of wave action and encourages 
sediment	accretion.	Can	be	floating	
or	fixed	to	the	ocean	floor,	attached	
to shore or not, and continuous or 
segmented. a gapped approach 
would allow habitat connectivity, 
greater tidal exchange, and better 
waterfront access.
suitable For
most areas except high wave energy 
environments often in conjunction 
with marinas.
material options
•	 Grout-filled	fabric	bags	 •	Wood
•	 Armorstone	 	 •	RockƗ
•	 Pre-cast concrete blocks
•	 living reef (oyster/mussel)  

if low wave environment
Benefits
•	 Reduces wave force and height
•	 stabilizes wetland
•	 can function like reef
•	 economical in shallow areas
•	 Limited	storm	surge	flood	level	

reduction
Disadvantages
•	 expensive in deep water
•	 can reduce water circulation 
(minimized	if	floating	breakwater	is	
applied)

•	 can create navigational hazard
•	 Require more land area
•	 uncertainty of successful 

vegetation growth and competition 
with invasive

•	 no high water protection
•	 can reduce water circulation
•	 can create navigation hazard

groiN 

Perpendicular, projecting from 
shoreline.	Intercept	water	flow	
and sand moving parallel to the 
shoreline to prevent beach erosion 
and break waves. Retain sand 
placed on beach.
suitable For
coordination with beach 
nourishment.
material options
•	 concrete/stone rubbleƗ

•	 timber
•	 metal sheet piles
Benefits
•	 Protection from wave forces
•	 methods and materials are 

adaptable
•	 can be combined with beach 

nourishment projects to extend 
their life

Disadvantages
•	 erosion of adjacent sites
•	 can be detrimental to shoreline 

ecosystem (e.g. replaces native 
substrate with rock and reduces 
natural habitat availability)

•	 no high water protection

gray caN Be greeNer:  e.g., ‘living breakwater’ using oysters to colonize rocks or ‘greenwall/biowall’ using vegetation, alternative forms and materials

Beach NourishmeNt 
oNly

large volume of sand added from 
outside source to an eroding beach. 
Widens the beach and moves the 
shoreline seaward.
suitable For
low-lying oceanfront areas with 
existing sources of sand and 
sediment.
material options
•	 sand
Benefits
•	 expands usable beach area
•	 lower environmental impact 

than hard structures
•	 Flexible strategy
•	 Redesigned with relative ease
•	 Provides habitat and 

ecosystem services
Disadvantages
•	 Requires continual sand resources 

for renourishment
•	 no high water protection
•	 appropriate in limited situations
•	 Possible impacts to regional 

sediment transport

Beach NourishmeNt   
& VegetatioN oN DuNe

helps anchor sand and provide a 
buffer	to	protect	inland	area	from	
waves,	flooding	and	erosion.
suitable For
low-lying oceanfront areas with 
existing sources of sand and 
sediment.
material options
sand with vegetation
can also strengthen  
dunes with:
•	 geotextile tubes
•	 Rocky core
Benefits
•	 expands usable beach area
•	 lower environmental impact
•	 Flexible strategy
•	 Redesigned with relative ease
•	 vegetation strengthens dunes 

and increases their resilience to  
storm events

•	 Provides habitat and 
ecosystem services

Disadvantages
•	 Requires continual sand resources 

for renourishment
•	 no high water protection
•	 appropriate in limited situations
•	 Possible impacts to regional 

sediment transport

LIvING ShoRELINE CoAStAL StRuCtuRE

initial construction:     
operations & maintenance:    

initial construction:    
operations & maintenance:   

initial construction:   
operations & maintenance:   

initial construction:    
operations & maintenance:   

hoW GREEN oR GRAy  
ShouLd youR ShoRELINE SoLutIoN bE?

GRAy - hARdER tEChNIquES
large Waves | large Fetch | steep slope | open coast

GREEN - SoFtER tEChNIquES
small Waves | small Fetch | gentle slope | sheltered coast

initial construction:   = up to $1000 per linear foot,   = $1001 - $2000 per linear foot,    = $2001 - $5000 per linear foot,     = $5001 - $10,000 per linear foot
operations and maintenance (yearly for a 50 year project life):   = up to $100 per linear foot,   = $101 - $500 per linear foot,    = over $500 per linear foot

Ɨ	Rock/stone	needs	to	be	appropriately	sized	for	site	specific	wave	energy.
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seawall

Parallel to shoreline, vertical or 
sloped wall. soil on one side of wall 
is the same elevation as water on the 
other. absorbs and limits impacts of 
large	waves	and	directs	flow	away	
from land.
suitable For
areas highly vulnerable to storm 
surge and wave forces.
material options
•	 stone
•	 Rock
•	 concrete
•	 steel/vinyl sheets
•	 steel sheet piles
Benefits
•	 Prevents	storm	surge	flooding
•	 Resists strong wave forces 
•	 shoreline stabilization behind 

structure
•	 low maintenance costs
•	 less space intensive horizontally 

than other techniques (e.g. 
vegetation only)

Disadvantages
•	 erosion of seaward seabed
•	 disrupt sediment transport leading 

to beach erosion
•	 higher up-front costs
•	 visually obstructive
•	 loss of intertidal zone
•	 Prevents upland from being a 

sediment source to the system
•	 may be damaged from overtopping 

oceanfront storm waves

groiN 

Perpendicular, projecting from 
shoreline.	Intercept	water	flow	
and sand moving parallel to the 
shoreline to prevent beach erosion 
and break waves. Retain sand 
placed on beach.
suitable For
coordination with beach 
nourishment.
material options
•	 concrete/stone rubbleƗ

•	 timber
•	 metal sheet piles
Benefits
•	 Protection from wave forces
•	 methods and materials are 

adaptable
•	 can be combined with beach 

nourishment projects to extend 
their life

Disadvantages
•	 erosion of adjacent sites
•	 can be detrimental to shoreline 

ecosystem (e.g. replaces native 
substrate with rock and reduces 
natural habitat availability)

•	 no high water protection

reVetmeNt

lays over the slope of a shoreline. 
Protects slope from erosion and 
waves.
suitable For
sites with pre-existing hardened 
shoreline structures. 
material options
•	 stone rubbleƗ

•	 concrete blocks
•	 cast concrete slabs
•	 Sand/concrete	filled	bags
•	 Rock-filled	gabion	basket
Benefits
•	 mitigates wave action
•	 little maintenance
•	 Indefinite	lifespan
•	 minimizes adjacent site impact
Disadvantages
•	 No	major	flood	protection
•	 Require more land area
•	 loss of intertidal habitat
•	 erosion of adjacent 

unreinforced sites
•	 Require more land area
•	 no high water protection
•	 Prevents upland from being a 

sediment source to the system

BulkheaD

Parallel to the shoreline, vertical 
retaining wall. intended to hold 
soil in place and allow for a stable 
shoreline.
suitable For
high energy settings and sites with 
pre-existing hardened shoreline 
structures. accommodates working 
water fronts (eg: docking for ships 
and ferries).
material options
•	 steel sheet piles
•	 timber
•	 concrete
•	 Composite	carbon	fibers
•	 gabions
Benefits
•	 moderates wave action
•	 Manages	tide	level	fluctuation
•	 long lifespan
•	 simple repair
Disadvantages
•	 No	major	flood	protection
•	 erosion of seaward seabed
•	 erosion of adjacent 

unreinforced sites
•	 loss of intertidal habitat
•	 may be damaged from 

overtopping oceanfront 
storm waves

•	 Prevents upland from being a 
sediment source to the system

•	 Induces	wave	reflection

gray caN Be greeNer:  e.g., ‘living breakwater’ using oysters to colonize rocks or ‘greenwall/biowall’ using vegetation, alternative forms and materials

CoAStAL StRuCtuRE

initial construction:     
operations & maintenance:    

initial construction:    
operations & maintenance:   

initial construction:     
operations & maintenance:   

initial construction:    
operations & maintenance:   

hoW GREEN oR GRAy  
ShouLd youR ShoRELINE SoLutIoN bE?

GRAy - hARdER tEChNIquES
large Waves | large Fetch | steep slope | open coast

Ɨ	Rock/stone	needs	to	be	appropriately	sized	for	site	specific	wave	energy.
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Is a Living Shoreline a Good Fit for What I Need? 
Living Shorelines achieve multiple goals such as: 
• Stabilizing the shoreline and reducing current rates of shoreline 

erosion and storm damage
• Providing ecosystem services, such as habitat for fish and other 

aquatic species and increasing flood storage capacity
• Maintaining connections between land and water ecosystems 

to enhance resilience
Site-specific conditions will influence your choice of shoreline protection technique 
(ex: wave energy level, fetch lengths, rate and pattern of erosion, etc). Here are some 
additional factors to keep in mind as you consider Living Shorelines.

What aRe the beneFits? 
• Erosion control and shore stabilization.
• Restored and enhanced habitat which 

supports fish and wildlife populations.
• Increased property values.
• Enhanced community enjoyment.
• Opportunities for education.
• Improved public access to waterfront 

through recreational activities such  
as fishing, boating and birding.  
Can be used to satisfy zoning and 
permitting requirement for waterfront 
development projects.

• Complemented natural shoreline 
dynamics & movement; increased 
resilience and absorption of wave 
energy, storm surge and floodwaters; 
and an adaptive tool for preparation of 
sea level rise.

• Improved water quality from settling 
or trapping sediment (e.g. once 
established, a marsh can filter surface 
water runoff or oysters can provide 
coastal water filtration).

Developed with support and funding from  
SAGE, NOAA and USACE; February 2015

hoW to Find out moRe

If you have a Living Shorelines permitting 
question, contact your state’s office of 
Environmental Protection, Conservation 
or Natural Resources, your coastal zone 
manager such as your state’s Department 
of State, as well as your local U.S. Army 
Corps of Engineers (USACE) district office.
If you would like science or engineering 
advice, or to talk to people who have 
experience studying or constructing 
living shorelines, reach out to some of 
the following: your local universities, 
your City’s Department of Planning 
and Department of Parks, Sea Grant 
Chapter, Littoral Society, The Nature 
Conservancy, The Trust for Public Land, 
The Environmental Protection Agency 
(EPA), National Oceanic and Atmospheric 
Administration (NOAA), USACE, 
engineering firms and other organizations 
that focus on your local waterfront.
These and other websites are good 
references to learn more about Living 
Shorelines:
SAGE  
www.SAGEcoast.org

NOAA Restoration 
www.habitat.noaa.gov/livingshorelines

USACE Engineer Research Development 
Center, Engineering with Nature 
el.erdc.usace.army.mil/ewn

USACE North Atlantic Division, National 
Planning Center of Expertise for Coastal Storm 
Damage Reduction 
www.nad.usace.army.mil/About/
NationalCentersofExpertise/CoastalStorm 
DamageReduction(Planning).aspx

Virginia Institute of Marine Science (VIMS) 
Center for Coastal Resources Management 
ccrm.vims.edu/livingshorelines/index.html

Coasts, Oceans, Ports & Rivers 
Institute (CORPI) 
www.mycopri.org/livingshorelines

The Nature Conservancy 
www.nature.org/ourinitiatives/habitats/
oceanscoasts/howwework/helping-oceans-
adapt-to-climate-change.xml

What aRe some challenges?  
• Uncertainty in risk because of lack  

of experience of techniques.
• Public funds are often tied to 

government permit compliance.
• Permitting processes can be lengthy 

and challenging. The existing regulatory 
process is centered on traditional “gray” 
or “hard” techniques. Regulators and 
project sponsors alike are learning how 
to design living shorelines projects. 
Talk with someone about your state’s 
permitting process or to hear about 
their experiences.

• It takes time to develop and test new 
shoreline protection methods.

• There may be land ownership 
constraints. Consider where federal 
and state jurisdiction for the water body 
starts and ends.

• In urban environments, there is limited 
land (bulkheads may seem like the 
only option), a variety of upland uses 
(industrial past use may have left legacy 
contaminants) and high velocity waters.

• The overall sediment system 
needs to be taken into account to 
protect neighboring properties from 
experiencing starved down drift 
shorelines or other consequences 
as a result of a project.

• Lack of public awareness of 
performance and benefits of 
living shorelines.

• Not all techniques have the same level 
of performance or success monitoring. 
Less practiced techniques may require 
more monitoring.

What inFluences cost?
• The materials chosen for the project 

influence cost.
• Including green techniques can  

be cheaper than traditional  
gray techniques.

• Sometimes it’s possible to install the 
project yourself, other times you will 
need help from a professional.

• Long term maintenance is required as 
any landscape project (e.g. replanting 
may be needed after a storm).
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Fact Sheet 5.4:  Shorelines

The mitigation objective of this Fact Sheet is to protect areas inland from shorelines from 
coastal erosion and flooding.

Coastal erosion typically is caused by wave action, coastal flooding, currents, water runoff, wind effects, and other 
impacts of storms. Coastal erosion can damage property and infrastructure, while also impacting beach construction 
and access. Protecting the shoreline using structural and non-structural stabilization methods can reduce the effects 
of coastal erosion and flooding. The ability to reduce losses from wave action, erosion and flooding depends on the 
elevation, configuration, strength and durability of stabilization.

Table 5.4.1 summarizes some common mitigation options for dealing with coastal erosion. The options marked with 
“O” are for ocean shorelines, the options marked with “S” are for sheltered water shorelines, and those marked with  
“O, S” are for both ocean and sheltered water shorelines.

Table 5.4.1.   Common Shoreline Mitigation Solutions

Solutions and Options Reduce Wave 
Risk

Reduce Land  
Loss

Reduce  
Flooding

Mitigation Solution: Structurally Stabilize Shorelines

Option 1: Construct Seawalls O, S O, S O, S

Option 2: Construct Bulkheads S S S

Option 3: Install Revetments O, S O, S O, S

Option 4: Place Detached Breakwaters O, S O, S O, S

Option 5: Build Jetties and Groins S S

Option 6: Reinforce Dunes O, S O, S O, S

Mitigation Solution: Use Non-Structural Stabilization

Option 1: Nourish Beaches and Restore Dunes O, S O, S O, S

Option 2: Stabilize Using Living Shorelines S S

O = ocean shoreline, S = sheltered water shoreline
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Mitigation Solution: Structurally Stabilize Shorelines
Mitigation options aim to stabilize coastal areas by building shoreline structures, such as seawalls, bulkheads, 
revetments, detached breakwaters, groins/jetties, reinforced dunes or coastal levees/dikes.

Seawalls, bulkheads, revetments and detached breakwaters are usually built parallel to the shore or at the base of 
a bluff. These structures are intended to keep the sediment or soil along the shoreline and to protect against high 
water levels, waves and erosion. Jetties and groins are built perpendicular to the shore to block the movement of 
sediment along the shore, hold back currents, protect areas from wave forces, guide sand movement and maintain 
navigation depth. Reinforced dunes have internal support that is designed to reduce dune loss and lessen flooding 
on the inland side of dunes.

Evaluate the following considerations when determining which structural shoreline stabilization method is an 
appropriate mitigation measure:

 ■ The degree of protection these structural methods offer depends on their design, construction and maintenance. 
Some options may be suitable for ocean shoreline only or sheltered water areas only, while others may be 
suitable both ocean and sheltered water areas.

 ■ These structural methods may not prevent erosion of the beach on the waterside of the structure and may, in 
fact, worsen ongoing erosion of the beach.

 ■ Depending on the design, some structures can:

 ○ Trap sediments on the land that otherwise would erode and nourish the beach

 ○ Lead to passive erosion (eventual loss of the beach since the structure prevents movement of the beach 
toward the land)

 ○ Lead to active erosion (localized scour on the waterside of the structure and on unprotected property beyond 
the ends of the structure)

Some jurisdictions distinguish between erosion control structures built to protect existing development and those 
built to create a buildable area on an otherwise unbuildable site. Designers should investigate federal, state and 
local regulations and requirements for erosion control structures before starting design.
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Option 1: Construct Seawalls

Seawalls are built to resist the effects of waves and protect against land loss from erosion, current and wave action. 
As the term is used here, seawalls are suitable for ocean shorelines and shorelines that receive lower wave energy. 
Seawalls can be constructed of concrete, steel, large stones or a combination of these materials. They can be built 
with several different face shapes to deflect wave energy (Figure 5.4.1). 

Figure 5.4.1.   Example seawall cross-sections.

Drainage and designed filters can help maintain backfill behind seawalls. Void spaces that may develop under 
the toe of rock or armor-type protection can be resolved by grouting under the wall, depending on the elevation of 
the footing relative to tide levels. Where seawalls protect docks, wharfs, or piers that are elevated, elevate the top 
elevation of the seawall to match the dock, wharf, or pier.

When evaluating seawalls as a mitigation option, consider the following:

 ■ Consider future conditions such as sea level rise and post-storm beach profiles in the design of a seawall.

 ■ Vertical seawalls often deflect wave energy instead of dissipating it, which can make the shoreline more subject 
to erosion.

 ■ Waves and tidal effects of large storms and hurricanes can erode the beach profile and undermine the seawall 
foundation, leading to failure.

 ■ If the seawall is not constructed high enough, backfill behind seawalls can be lost when waves overtop. When the 
backfill is lost, structures on land can be undermined and damaged.
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 ■ Consider permitting requirements before choosing to use a seawall. Some jurisdictions may prohibit or limit the 
number of new seawalls. Check with the jurisdiction before selecting this, or any, stabilization option.

 ■ Implement an inspection and maintenance program to maintain the seawall’s stability throughout its intended 
life.

CONSIDERATIONS:

     

Option 2: Construct Bulkheads

Bulkheads are barriers constructed of wood, steel, stone, vinyl or concrete to prevent sliding or erosion of the land 
(Figure 5.4.2). The primary purpose of a bulkhead is to keep soil in place and prevent the shoreline from sliding 
during flooding and wave attack. Protecting the land beyond the bulkhead generally is a secondary consideration. 
Bulkheads are not as strong as seawalls and are not suitable for ocean shorelines.

Top of Bulkhead
Sand Fill

Timber Block

Round Timber PileTimber Wale

Steel Sheet Piles

Tie Rod

Former Ground Surface

Tide Range

Coping
Channel

A Splash Apron May Be Added 
Next to Coping Channel to

Reduce Damage Due to Overtopping

Figure 5.4.2.   Example of an anchored sheet-pile bulkhead.

Bulkheads provide protection against low to moderate wave action. They can be used where deep water is needed 
directly at the shore to navigate or at harbors and marinas. Bulkheads can be cantilevered, anchored or gravity 
structures (such as rock-filled timber cribs). Piles or caissons can be reinforced by jacketing to provide additional 
strength. Void spaces that may develop under the toe of rock or armor-type protection can be resolved by grouting 
under the wall, depending on the elevation of the footing relative to tide levels. If the dock, wharf or pier being 
protected by a bulkhead is raised, the bulkhead itself also should be raised to match the dock, wharf or pier.

When evaluating bulkheads as a mitigation option, consider the following:

 ■ Structurally, bulkheads do not resist wave action as well as seawalls.
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 ■ Consider future conditions, such as sea level rise, when designing the height of the bulkhead to reduce the 
likelihood of overtopping.

 ■ Carefully consider the location if the bulkhead is built near existing structures since installation may impact 
existing structures and lead to potential maintenance issues with the bulkhead system.

 ■ Consider permitting requirements before choosing to use a bulkhead. Some jurisdictions may prohibit or limit the 
installment of bulkheads. Check with the jurisdiction before selecting this, or any, stabilization option.

 ■ Implement an inspection and maintenance program to maintain the bulkhead’s stability throughout its intended 
life.

CONSIDERATIONS:

     

Option 3: Install Revetments

Coastal revetments generally are built of durable stone, concrete or other materials placed on an earthen slope to 
protect the shoreline from erosion caused by floodwater or wave action. Coastal revetments typically are comprised 
of an armor layer, filter layer(s), geotextile filter fabric, and toe protection (Figure 5.4.3). Revetments are suitable for 
ocean shorelines and sheltered water shorelines.

Armor Layer

Wave

Toe Filter Layer

Geotextile

Figure 5.4.3.   Typical cross section of an armor stone revetment.

The armor layer may be made from stone, concrete, concrete rubble or other structural elements such as gabions 
that are heavy enough to resist shifting during wave attack. The wave height and water velocity will determine the 
type and size of armor needed. The filter layer, also called the bedding layer, promotes drainage and helps seat the 
armor without damaging the geotextile fabric. Geotextile filter fabric generally is placed between the filter layer and 
the existing soil layer to prevent movement of soil through the revetment. Movement of the underlying soil can lead 
to revetment settlement or collapse, losing protection to land areas beyond the revetment. Finally, toe protection 
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provides stability against undermining at the bottom of the structure. Increasing the size of the stones or armor units 
in the armor layer can improve revetments’ ability to resist damage from larger waves.

When evaluating revetments as a mitigation option, consider the following:

 ■ Consider future conditions, such as sea level rise, and post-storm beach profiles when deciding the revetment’s 
height and slope to reduce the chance of overtopping.

 ■ Consider minimum expected water levels in the design of the armor layer depth at the toe to avoid scour.

 ■ Revetments may not be as strong against wave action as seawalls are.

 ■ Implement an inspection and maintenance program to maintain the revetment’s stability throughout its intended 
life.

 ■ Consider Federal, state and local permitting requirements before choosing to use a revetment. Some 
jurisdictions may prohibit or limit the installment of revetments. Check with the jurisdiction before selecting this, 
or any, stabilization option.

CONSIDERATIONS:

     

Option 4: Place Detached Breakwaters

A detached breakwater is a manmade structure placed offshore to protect land areas beyond the shoreline from high 
waves, to maintain the structure of the beach, and to create or stabilize wetland areas. Detached breakwaters help 
disperse wave energy and encourage sediment to deposit along the shoreline in the area protected by the structure. 
Breakwaters generally are situated parallel to the shore (Figure 5.4.4).

New Shoreline

Original Shoreline

Breakwaters

Waves

Figure 5.4.4.   Typical plan view of a breakwater system.
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Detached breakwaters can be high above the water level for maximum wave dispersal, low-crested to reduce 
construction costs (but these will allow greater wave transmission) or designed as reef-type breakwaters that are 
under water. Some systems use a combination of shore-connected and detached breakwaters. Most breakwaters in 
the U.S. are made of rubble-mound construction. The breakwater’s crest elevation, width, permeability, slope angles 
and type of construction can be adjusted based on the desired level of wave energy dispersal and sand buildup.

When considering this mitigation option, evaluate the impact to sediment movement toward downdrift beaches, 
which may receive less sand deposit after a breakwater is built.

CONSIDERATIONS:

     

Option 5: Build Jetties and Groins

Jetties and groins are built perpendicular to the shore to slow down sediment transport along the shoreline, control 
currents, protect areas from wave forces, impact sand movement, and preserve navigation depth (Figure 5.4.5). 
Jetties usually are built at tidal inlets, river entrances or port or harbor entrances to reduce channel shoaling or 
stabilize the updrift shoreline. Single jetties can be built on one or both sides of the entrance.

Groins generally are built in larger numbers along a shoreline—there usually are several to many of them, spaced 
hundreds of feet apart. Jetties and groins can be built on both ocean and sheltered water shorelines. Sometimes a 
jetty is called a terminal groin (meaning a single groin at the end of a section of land, acting like a jetty).

Figure 5.4.5.   Example sand accretion and erosion patterns around a groin system.
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Jetties and groins typically are built of various stone filter and base layers overlain by large armor stone or concrete 
armor units. Timber, steel and concrete also can be used in jetty design. Designers should know about coastal 
processes at the site, such as dominant wave directions and sediment movement along and across the coastline. 
The design also must consider wave forces, ocean currents and changing tidal patterns. Increasing the size of the 
stones or armor units in the armor layer can improve the ability of jetties and groins to resist damage from waves.

When evaluating jetties as a mitigation option, consider the following:

 ■ Periodic dredging of the sand that builds up against the jetty or groin may be necessary to repair downdrift 
shorelines that do not receive sand due to the structure. Dredging to maintain navigation depth also may be 
necessary.

 ■ Consider future conditions, such as sea level rise, and the expected maximum wave crest when deciding the 
structure’s height to reduce the chance of overtopping.

 ■ Consider impact protection from ships and other vessels in the design.

 ■ Implement an inspection and maintenance program to maintain the jetty or groin throughout its intended life.

 ■ Consider Federal, state and local permitting requirements before choosing to use a jetty or groin. Some 
jurisdictions may prohibit or limit the installment of jetties and groins. Check with the jurisdiction before selecting 
this, or any, stabilization option.

CONSIDERATIONS:
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Option 6: Reinforce Dunes

Reinforced dunes protect the inland areas behind the dunes from flooding and loss of ecological value. Reinforced 
dunes are built with solid cores using components such as geotubes, rock revetments and sheet piles to maximize 
the dune’s ability to resist erosion by waves and surge during severe storms. Figure 5.4.6 shows an example of a 
rock core used to reinforce a dune.

Primary Frontal Dune

100 Year
Still Water Flood Elevation

Beach

Rock Reinforcement

Figure 5.4.6.   Rock cores can be used to build dunes that resist erosion from waves and surge.

When evaluating reinforced dunes as a mitigation option, consider the following:

 ■ Raise the crests of reinforced dunes to reduce wave overtopping and landside flooding under extreme storm 
conditions.

 ■ Grow vegetation on reinforced dunes to mitigate them further. This step is described in the following non-
structural stabilization section.

 ■ Design reinforced dunes to preserve the ecological functions of the original dunes.

 ■ Reinforced dunes must comply with permit requirements.

CONSIDERATIONS:
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Mitigation Solution: Use Non-Structural Stabilization
There are also non-structural mitigation solutions that can help stabilize the shoreline, including beach nourishment, 
dune restoration, and living shorelines. Natural or nature-based shoreline stabilization methods use living plants 
together with natural and synthetic construction materials to reduce coastal erosion, establish vegetation and 
stabilize shorelines.

Option 1: Nourish Beaches and Restore Dunes

Beach nourishment replaces sand lost through longshore drift or erosion (Figure 5.4.7). Beach nourishment results 
in a wider beach between the water and the land, which can reduce storm damage and protect the land beyond the 
beach. Beach nourishment typically is not a one-time fix; it will need to be repeated because the beach is still subject 
to longshore drift and erosion at the original site.

Figure 5.4.7.   Beach nourishment replaces sand lost through longshore drift or erosion and increases 
resilience. (Source: USACE, 2020).

Dune restoration is accomplished by building or rebuilding dunes, and it often includes planting native dune 
vegetation to stabilize the dune, trap windblown sand and add coastal habitat. Vegetated dune restoration involves 
re-establishing native plants and installing fencing to keep sand in place and help dunes grow. Vegetated dunes can 
help protect against storm surge and provide habitat for many animal species.

Dune restoration or beach nourishment combined with sediment stabilization with plantings and fencing can be 
used in addition to other stabilization measures to protect the shoreline and nearby structures.

CONSIDERATIONS:
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Option 2: Stabilize Using Living Shorelines 

Living shoreline stabilization involves using vegetation combined with geogrids, crib walls, brush mattresses, root 
wads or other bioengineered construction materials. Living shorelines can mitigate erosion in lesser-developed areas 
that do not experience high velocity waves (Figure 5.4.8).

Figure 5.4.8.   Nature-based solutions for shoreline stabilization via a “Living Shorelines” approach.  
(Source: Adapted from NOAA, 2016)

A living breakwater may include, but is not limited to, an oyster reef, seagrasses, mangroves, and vegetated dunes.

 ■ Oyster reefs serve as natural breakwaters, which can calm waves and reduce erosion on the shoreline side of the 
reef. They also can provide habitat for fish and some invertebrates. Oyster reefs can be constructed of bagged 
oyster shells placed in the intertidal area. Shell bags may need to be anchored in place, particularly if they are 
stacked, or waves may overtop the structure.

 ■ Seagrasses typically grow as underwater grass fields in shallow water off coastlines. They help protect the 
coastline by slowing wave energy and trapping sediment, thus reducing erosion. They also serve as a habitat to 
many different sea creatures.

 ■ Mangroves are trees or shrubs that grow primarily in shallow tropical water. The dense root systems of mangrove 
forests help trap sediment, which can help stabilize the coastline and protect reefs and seagrasses from being 
trapped under sediments. Mangroves also can reduce the impacts of waves, and wide mangrove belts can help 
reduce wind speed.
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Bioengineered shoreline protection can:

 ■ Protect against erosion while augmenting the natural ecosystem and providing habitat for plant and animal 
species.

 ■ Provide low-maintenance shoreline stability when the vegetation’s root system is established and strengthened 
as it matures.

 ■ Restore many natural ecosystem functions and have ancillary benefits to the human and the ecological 
communities.

When evaluating living shorelines as a mitigation option, consider the following:

 ■ Designers need to understand the coastal sediment transport system and erosion cycle in the coastal zone in 
which the project is located.

 ■ Designers should use sound engineering practices and ecological principles to assess, design, construct and 
maintain living vegetation systems that are blended into the shoreline and the supported coastal ecosystem.

 ■ Living shorelines typically are effective only in low-energy environments and may need to be paired with other 
mitigation techniques to provide a desired level of protection.

 ■ Projects likely will involve an interdisciplinary effort between scientists, engineers and landscape architects.

 ■ Implement an inspection and maintenance program to maintain a bioengineered shoreline stabilization system 
throughout its intended life.

 ■ Consider Federal, state and local permitting requirements before choosing to use living shoreline stabilization 
methods.

 ■ As with structural mitigation methods, heavy storms can damage living shorelines, requiring them to be repaired 
to provide the same level of protection they did prior to the storm.

CONSIDERATIONS:
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I, JENNIFER L. MORIARTY, of full age, certify and say: 

1. I am the Director of the Division of Land Resource 

Protection (“DLRP”) at the Department of Environmental Protection 

(“DEP”), which includes the Bureau of Coastal and Land Use 

Compliance and Enforcement (“BCLUCE”).  

2. I make this certification in support of the Department’s 

Opposition to NWW’s Motion for Leave to File Counterclaim, and I 

am fully familiar with the facts supporting the Department’s 

Opposition to this Motion. 
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3. Attached hereto as Exhibit 1 is a true and correct copy of 

the Administrative Order and Notice of Civil Administrative 

Penalty Assessment (“AONOCAPA”) prepared by BCLUCE staff and 

reviewed by me and Assistant Commissioner Katrina Angarone.  

4. At my direction, the AONOCAPA was served on Mayor Patrick 

Rosenello via certified mail on January 12, 2023, and I also sent 

the AONOCAPA to Mayor Rosenello via electronic mail on the same 

date. 

 

I certify that the foregoing statements made 
by me are true.  I am aware that if any of 
the foregoing statements by me are willfully 
false, I am subject to punishment. 

 

        

Dated: January 13, 2023 _______________________________ 
Jennifer L. Moriarty  
Director Division of Land Resource 
Protection  

 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 2 of 2   Trans ID: CHC202314671 



 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 1 of 48   Trans ID: CHC202314671 



Gr~ver~tcar-

~'11~~~A Y. 4~~i.'~~R: 
,I.,t. r~v~rriar 

~ ti"Y Syr 
,k~ ~'i~,z ~c. 
A ~ 

K~ M ~. 

I~EI'.~1~ x'~~~1V"!` CAF' EN'V~I~!)i`~f I1r[~+',I'~'I''Al, ~'1247't'Is~:'TI(:1:~`. 

~,~atershed ._Land NC~na~em~n~ 
Division ~f Land ~~~aur~~ Pr~te:c~i~n 

~tll Fast Stag St, PO Bc~x 42t}, 501-2A 
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PHILIP D. MU~tPHY BUREAU OF COASTAL AND L,~1~~D t1SE COMPLIANCE & 
Gove~~raor ENFORCEMENT 
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Lt.. Crover-nor Toms River, Ne~v Jersey Q8753 
Tel. (732) 2550787 +Fax. (732) 255-4877 

~E~t'~'IFIEI) MAUI/RRR &Via email 
'7Q17 2b20 0000 175$ 0251 

IN THB MATTER OF 

City of North Wildwood 
901 Atlantic Avenue 

1`~lorth Wi~dwoocl, New Jersey 0826Q 

ID # PEA230001-0507-03-4009.3 

Januaxy 11, 2023 

SHAWN M. LATO~CJR~TT~ 
Coynnai.ssioner 

ADMINISTRATIVE ORDER 
AN D 

NOTICE OF CIVIL ADMIN~STRAT~V`E 
PENAL rY ASSESSMENT 

This Administrative Qrder and Notice of Civil Administrative Penalty Assessment (AUN~CAPA) is issued pursuant 
to the authority vested in the Comrnissiane~~ of the Ne~~~ Jet-sey Department of Ea~viroaamental Protection (hereinafter, 
NJDEP ot- the Department) by N.J.S.A. 13:1D-1, et seq., and the Flood Hazard Area Control Act, N..~.S.A. 58:1dA-
50 et seq., ("FHA"~ and the ~•ules promulgated at N.J.A.C. '7:13-1 et eus ., the Coastal Area facility Review Act 
N.~.S.~1. 13:19-I et seq. ("CAFRA") and rules promulgated at N.J.A.C. 7:'7 1 ~e ~, and tl~e Freshwater Wetlands 
Protection Act {N.J.S.A. 13:9B-1 et. seq.) aaa.d tla~ rubs p~~om~~lgated at N.J.A.C. 7:7A-1, et. seq., a.nd duly delegated 
~o the Assistant Commissioner, Watershed a~~d Land Ma~~agement and her assignees pursuant to N.J.S.A. 13 :1 B-4. 

F~NDYNGS 

1. The City of Not-th Wildwood, hereinafter "Re~pond~nt," owns tl~e oceanFiont beach and dungy propec-ty located 
at Block 291.01, Lot ]; Block 315.02, Lot l; Block 3l.G.02, ~,ot l. ; Block 317.02, Lots I & 2; Block 317.03, 
Lot 1, Block 289. 3, Lot 1, North Wilc~~vood City, Cape ]V1ay Cou~~ty; )aex•einafter the "site". 

2. On December 1, 2014, the Depa~-t~.nent's Division of Laud Resouz~ce Protection (DLRP) issued a CAFRA and 
Freshwater Wetland Permit (File # 0507-03-t~009.2. CAF J 400Q1, FWW 140001 & FWWl ~Q~02 j to the 
Respondent, which authorized street and utility ~-eco~~strt~ction, beac}~front storm sewerlauttall ~•econstruction, 
co~~struction of a m~aiti-use path from 5`'' to 15`'' E~venues and widening of sidewalks between l S` and 2°`' 
Avenues in North Wildlvood. The fi•esli~vater ~~Jetlands buff~c~ fol• the wetlands was icietitified as exceptional 
~-esourcL value and designated as 150 feet wide. Px-e-coi~stx•uctic~~i condatio~~ #2 of this permit t•equsred that prior' 
to site preparation, the;~e7~nitt~~ slzal] coa.~aplete ~ traa~sition al-ea and actjacej~t fi-esl~w~ter wetland conservation 
~•estrictio~~ and file the completed restriction «pith the Cape May County Clerlt's off ce prese~•ving the 
fi-eshwa.ter wetltinds and transition areas located withi7l the existi~~g clLtnes. A copy of tl~e recorded ~~estrictio~~ 
was also required to be submitted to the Department prior tc~ consts~uctioai. Tile fresli~~vate~~ ~~etlan~~s 
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conservatiotl restriction was nat f led as required by the Freshwater wetland Pen~it and co7lstruction has been 
completed. T}~e Respondent's cour~sei admitted i~~ aa~ August l7, 2Q2Q ]etter to DEP that a co~~servation 
restriction vvas drafted at the tir~~e but the Responcie~~t leas failed to file the conservation restariction with tl~e 
Cape May County Clerk's Office to date. 

3. On 3une 9, 20 ] 7, the DLRP issued a CAFRt~ end Wate~•f~~oa~t Developtnet~t pern~it to t~~e Respondent, File 
#QSa7-03-OQOg.3 (CZM 1700 1) for routing beech and dune maintenance and can June 29, 2D X 8, DRLP issued 
a CAFR~ and 'UVaterfront Deveioprnent Permit File #0500-~07-00 6.3 (CA~'I80~D1, 'VirFD180001} far sand 
back passing which inclf~ded the l~arvesting of sand from the City of Wildw~od and the deposition of that sand 
in specif ca13y d~sign~.ted areas only on the beach waterwax~d toe of the dunes. in Noah ~Vildwood between 2"a 
and Z6~' Av~nu~s in accot•dance with NJDEP approved locatioa~ plans. These permits do not authorize any 
disturbance to existing dunes, wetlands o~~ stockpiling of sand end are valid for 5 yea~•s. 

4. On December• 19, 2017, tl~e Respondent submitted a jurisdictional c~cterminatio~~ request to DLRP to determine 
f~proposed concrete and ca~~~posit~ ci~cking st~rz•ounding the beack~ patrol building at l 5`'' Ave at the oceanfiroz~.t 
required an NJDEP coastal permit. The DLRP issued a Coasta] Jurisdictiozaal Det~~rnination letter, Fide #OSO?-
~3-Q009.2 {APD1700~1} on August i4, 2019, that a CAFRA pezmit would he rec{uired for tl~e decking. As 
seen o~ Neannap ae~•iaJ ~z~lagery from Maz~cl~ 6, X017, the ~Zespondexat had already constzvcted approximately 
4, 21 d square feet of concrete and composite decking at the beach ~atral b~~ilding witho~~t obtaining the required 
C~FRA permit. 

S. On July l0, 2019, DLRP issued a Fx-eshti~vatex• Wetlands Letter of Interpretation File #0507-03~O~fl9.2 
F'GV'~V180flO1 to tf~e Respondent for a po~~tion of the site tl~a~ identified freshwater wetlands and #ransition areas 
near the ~,ou Booth Anlphi~heatre and ~~vitl~in and su~•raunding the dunes to the north of the beach patrol building 
at 15~' Avenue. 

6. On April 3, 2020, the Respondent submitted a CAFE and Freshwater Wetlands permit application, File 
#OSO'7-03-0009.4 ~LUP200001 ~, to DLRP to construct ADA and other improvements at the 22~d Avenue beach, 
the Lou Booth Amphitheatre and I-~ereford Inlet. 

7. The DLR.~' advised the Respondent that the application was deficient on IVIay 6, 2020. There were numea•ous 
deficiencies, including, butt not limited to, inaccurate pla~~ submittals ti~at did not depict all existing stz~uctures 
or fres[lwater w~tla~~ds and tz~ansition area disturhances. The Respondent was advised that bike, co~~crete az~d 
other pathways, foot ~l~owers end stairs were cons#rutted without prior CAFRA authorization and may need to 
be removed az~dloz• be lega)ized if tlae Respondent ca~a demonstrate compliance with the Coastal Zone 
Management Rules at N.J.A.C. 7:7 and Stormwater Rule, N..~.A.C. 7:8. 0n March 31, 2022, the Respondent 
submitted infoz-rt~atioz~ to ~~dc~ress so~r~e of the def c~e~nc~ies. As a result, the D~,}2P issued another def ciency 
letter on Ap~•i1 7, 2022. As of this date, tl~e application remains deficien# and is awaiting additional information 
from the Responde~lt. 

8. 0~ Apri1 28 and 1V~ay 26, 2020, ire r-espo~~se to calls to the De~artrnent's C~mmunica~ion Center of alleged 
unauthorized dune distu~•bance at the site, the Department's Bureau of Coasta] &Land Use Compliance & 
En#~orcement (CLUE) conducted site it~ves#iaations and determined that approximately 8 acres of vegetated 
dunes, including approximately 6.7 acres of critical ~~~ildlife habifiat and approximately l . l ac~•es of freshwater 
wetla~~ds, throughout the No7,th Wildr~r~oad ocean#r~nt had been dest~•oyed and num~~-ous structures had been 
constructed on tl~e site without l~1JDEP authorization. These ul~at~tharized structLu•es included a vinyl and steel 
oceanfront bt~lkhea.d from approximately 3ia Avenue to almost 13`'' Avenue, gazebos, sleds, sl~owei- ~latfoz-ms, 
bike patJ~s, walkways, conc~•ete landi~~~ ~~Jitl~ flagpole and othe7~ irnp~~ovements along #}.~~ oceanf~•ont, including 
dune disturbance/rerno~Jal in and aro~~nd ~[le Lori Bot~fh Atl~phithcat~•e and S~u•f Ave~zue area. 

9. CLUE documented that the Respondent load graded and removed approximately O.S7 acres of tl~e dune adjacent 
to and tivatej•~vard of Seaport Pies• just prior to the o~e~ni~~g of Seaport Pier in spring of 20]8 and was no~v 
stockpiling back passed sand within this area, had altered a~~ removed vegetated dunes du~•ing the ~~nauthorized 
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constz~uction of the various bulkhead segments from 2012 to 2020, including the removal of approximately 0.58 
acres of prior dune/beach area to install an irregularly shaped bulkhead and cz~eate a park area on the acearafront 
between 5~' and 7~' Avenues, and also placed some of tl~e haz-vested sand from Wildwood in Large stockpiles on 
top o~ approximately 6.7 acres of existing vegetated dunes from 7th Avenue south towal•ds 13`'' Avenue in 
2020. Placement of the stockpiled sand on top of the vegetated dunes atad in other• locatio~~s on tl~e beach ~nc~ 
tlunes th~~oughol~t the site were not authorized by any N.~DEP permit or in compliance with any approved permit 
or plan. In late spring of 2020, these large stockpiles of harvested sand were graded watei•ward of the 
unatEthorized steel bulkhead dest~•oying the mature, densely vegetated dunes between 7t'' Avenues and 13t~' 
Avenues. Addi#ional unauthorized large stockpiles of sand remained throughou# the site at this time. 

10. Based ot~ the violations described in paragraphs above, the Department issued a June 6, 2020 CAFRA, 
Freshwater• Wet]ands and Flood Haza~~d Areallotic~ of Viol~~ion ("N~V") to the Respondent. In the NOV, the 
Depa~-~ment advised t~1at all u~~autl3orized activities must cease immediately, and that Respondent was ~~ot to 
conduct any regulated activities except in compliance wit]z valid NJDEP land use permits in accordance with 
approved plans. Tlae June 6, 2020 NOV requested a response. within I 0 days and copies of alI work/site plans, 
as built surveys, planning boa~•d and local/county/fede~~al/state approvals for the unauthorized work as weir as 
a list of'all contractors, their con#xacts, and identify the specific projects completed for the Respondent related 
to the NOV. 

1 1. On June 8, 2Q2Q, CUUE visited tlae site to assess s~t~ conditions. Sand grading of the stockpiles within the area 
of vegetated dunes near 1 l s~' atld 12t~' Avenues ~~~as still underway. The same day, the Department again advised 
the Respondent via e-mail that the work in progress was not authorized by any permit and must stop 
immediately ot• additional enforcement aLtion would be taken. CLUE p~•oceeded to City IIall and met with the 
City Adn~inista•atoz• a~~d via telephone with the City's attoxney. Both were advised that the work underway was 
not in complia~~ce with the sand back passing permit and that all work must cease and a restoration plan should 
be submitted withzn 1 Q days as required by tl~e June 6, 202Q NOV. Subsequent to this meeting, the City's 
attorney emailed N.~DEP and admr~ted that the City's position is that due to storm erosion, by the time the saa~d 
was ha~•vested from Wildwood to be brought to North 'Wiidwood there was no room to place it other than on 
what Y~emained of the vegetated dunes. The City felt the remaining sand stockpiles were unstable and proposed 
to stop workin; at tie ]2th Avenue site, but be allowed to complete work firom 17th -23rd Avenues, and 
suggested a site meeting be scheduled immediately to discuss further. The Department did not agree to any 
contin~Eatian of site work. The Respondent's attot•~~ey requested athirty-day extension to t•espand to the NOV 
and a meeting to further discuss the NOV and path farvvard. No thirty-day extension was g~•anted by the 
Department at this time. 

12. O~~ June 9, 2020, t}~e Respondent and Department staff met on site to view current the public safety hazardous 
conditions created by the Respondent's urlauihorized movement and stockpiling of sand. The Respondent; was 
concerned about the remaining large stc~ckpil~s of sand that lead not yet been dist3~ibuted and graded, which 
might be s~Esceptible to erosion and collapse, and presented a public safety hazard. The Department advised the 
Respondent ~o close off o7~ fence tEze areas of safety concern a3~d stop wo~•k, prepare and/or provide surveys 
docume~~tir~g the location of the dunes prior tc~ - the com~~3encement of this year's baclt gassing, and stake the 
area 25 feet water~vard of the remaining dunes so that tli~y would not be impacted/excavated. Tlae Depaz-tme~~t 
advised that the stockpiled sand should remain in placE and eventually be uti[izec! to begin restoration of the 
6.7 acres of dunes t11at were destroyed by the Respondent. It was also recommended -that the Respondea~t 
submit a~~ emez•ge~~cy autl~oarizatian ~-ec~uest to address the alleged public safety hazard, and once submitted, 
DLRP a~~•eed ~~ expedite revie~~ of same. Later that day, the Department ~•eceived an email from the 
Respoi~den~ that t11ey pIa~ined to contizlue to ~1~ove sand but would apply fo1• an emei~gezacy authorization. 

l 3. On June 1 C~, 2020, tl~e R.espot~de~~t s~equested an emergency authorization for public safet~~ to complete the 
distribution of the re~~~ainin~ sand stockpiled Tong tale oceanfront and to grade that sand b~tweei~ 2"`~ and 26~' 
Avenues. Tie Re.spo~iderlt proF~osed to establish ~ flagged b«~fer line located 25 feet ~~~aterward of the visible 
limit of remaii~iilg ~~egetated dudes at~d ~ztilize t1~e stockpiled sane for conti~~ued beach placement and grading, 
and also plan~~ed to retain 75,000 cubic yards of sand for future ~.rosion events. The Respondent expected the 
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wo~•k to be completed by June l4, 2020 and did not submit asite/work plan. The Department dill not authorize 
any continuation of the sand »~oveia~ent or bx~ading at f~~ai time. 'T'he R.esponde~~t ackno~vlec~ged ghat their 
NJDEP approved plans delineated areas to place th.e sand waterward ofall existing dunes, hor~vever its late 2019 
and 2020, the Respondent instead placed the harvested Barad landwa~•d of tl~e authorized sand lacafions within 
dunes, wetlands and critical wildlife habitat a~•e~.s because t1~e d~lin~at~d a~pz•oved locations were eitl~eY• subjec;~ 
to erosion oj• cu~•r•ently underwater. The Respondent agreed to coardinat~ on the subz~aittal of a restoration and/or 
mitigation plan for the areas impacted. DLRP conti~~ued to request a plan depicting the proposed limits of sand 
removal/transfer from the sfiockpiled areas. 

14. On June 12, 2020, CLUE stiff conducted a site in~pectio~~ and determined that the Respondent was continuing 
to conduct u~~ai~tl~o~~ized regul~.fied acti~rrties despite being advised by the Department on mLiltiple occasions to 
stop woz~king. Specif tally, h~ Respondent had continued to move sand from the large stockpiles near 21 s` a~1d 
22~'~ Avenues, gr~dizlg those areas level, and placing and grading the harvested sand at the oceanfront between 
2"d and 7'~' Avenues. None of tl~e `pork was in compliance with any permits/appz•oved plans and no emec~gency 
autho~•i~ation had been issued fog• this activity to date. 

1 S. ~~~ 3une 15, 2020, tl~.~•ough counsel, despondent requested a status update on the emergency authorization 
request. CLUE stiff ~•esponded and once again asked that the lZespondent provide a plan depicting the proposed 
limits of sand t•emoval ~~•om t11e stockpiles and limits of the area to be transf~~~•ed to. The Respandetlt was again 
reminded that the ongoing v,Tork was nat i~~ compliance and subject to enforce~nen~ action. 

16. O~z 3uz~e 17, 2020, the R.esponde~~t's atto~•ney pt•ovided a plan deputing a 25~foot offset t~ the dunes. This plan 
did not address where the sa~~d was to be placed. or to what e~evatiol~lslope tlae sand would be graded to. Sand 
transfers and grading were still on~;oin~. DLRP staff advised o~.ce again that t~~e ongoizlg work should cease, 
and only a cne-time graciin~ of the ~vaterward slope of the stockpiles to address safety concerns would be 
aufihorized, and the remaining sand stockpii~s should not be moved or gz•aded any f~.►rtlaer so that the sand could 
be utilized to address all violations. 

17. On J~~ne 22, 202Q, thr~t~gh its c.o~.tnsel, DEP issued a ~-eminde~~ Iette~~ to the Respondent's att~z~j1ey of tl~e now 
past dtte requirement to submit all supplemental information related to the June 6, 2020 NOV. This information 
had been due ~vithi.z~ 10 days of the NOV (on June 16, 2020). The later also ~•~i~erated that no ex~~nsion had 
been provided to z•espond to the NOV. 

18. On June 24, 2020, the DLRP issued ail Emergency Au3:horization (File # Q500-0~-0OOb.3 CAF200001) for a. 
one-ti17~~ slope adjustment to tl-~e sand stockpiles between I2~' and 14~' Avenues and 1 b~' and 22"~ Avenues to 
address tlae public safety coj~cerns. Tf~.e Eme~-g~ncy Authorization included s~ecif c liznitatians to the sand 
movement/grac~ii~g az~d send stockpile slopes and specifically directc~e~ that no grading or sand 
removal/movement sha(] occur beyond what was necessaz•y to create a S:l slope to the sa~~d stockpiles anc~ 7: i 
slope at the beach access~vays for }public safet~~. The E~~~erbency Autharizatior~ allowed the Responde~~t to place 
limited excess sand within 75 feet of the steel bulkhead between 8th and l2th avenues only. The elevation of 
the beach area was requi~-e.d to be no lc~~~er than 7 feet N~VD$8, No~-~t~ American V~t•tical Datum of 19 8, 
which i~ the standard used try surveyors to measure elevation. The Emergency AuthoY•ization specifically 
prohibited the contin~~ed r~emovai, relocation, fillijig and grading of all stockpiled sand, or t}.~e conti~~E~ed 
movement of stoc~kpilec~ sa~~d heyoz~d the limits above related to public safety a~~d 3~ac~ to be completed within 
60 days. The .Respondent ti~~as ~•equii-ed to submit a CAFRA and R~ate~-fi~oz~t Deve)opz~nent permit application 
to tlae Department within 90 days. The Respo~~dent was advised tha# the work authorized under the Emergency 
Autl~orizatio~l dick Toot satisfy any of June 6, 2020 NUV compliance requi~•e~~lents to cori,ect the violations. 

19. Oiz J~~ne 24, ~02d, CLUE COIIC~UCt~C~ c~ Slt~ 1.11Sp~C~1017 ~I1C~ 0~75~1'V~C~ Sa.t1CI L7~J11b ~I•ansported to, placed and graded 
hetween 3rd and t 4~' Avenues, ~vitlloiit a valid NJDEP permit at~d in viala~ian of the J~ine 24; 202 Emerge~~cy 
A~~thorization. 
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20. On Jung 29, 2020, CLUE conducted a site inspection and observed sand g1•ading was ongoing at 12~' Avenue 
~~ot in compliance with any NJDEP app~•ovals. This site inspection also confirmed that unautho~~iz~d transport, 
placement, filling and grading of sand had now occurred within a combtned total area of approximately l2 
acres of Ueach and prior dE~t~e areas throughout the North Wildwood oceanfront. The previously stockpiled 
sand haci now been graded throughout the City's beach and prior• dune area, beyond the approved areas ]istecl 
within t}ae Jute 24, 2020 Emergency Authorization. Substantial grading and removal of the stockpiled sand 
between 13 }̀' a~~d 15 h̀ Avel~ues had occurred beyond the grading and sand movement authorized under fihe June 
24, 2Q20 ~rner-gency Authorization. 

21. ~n July 14, 202 ,tae Respondent provided an initial z~spons~ to the June 6, 2020 NQV anc( admitted work 
vas completed without the required permits, but did not exUlain how the violations would 6e resolved., either 

via a timeframe for permit application submittal ar restoration as needed. No other responsive documents ~~ere 
submitted at this time. Leal counsel for the Department advised the Respondent via email later ti~at day that 
the z-esponse by the Responde~lt vas incomplete and requested all responsive documents to address the NOV. 

22. O~~ September l7, 220, the Department issued a s~conc~ N~V (File# 0507-03-0009.3 T'EA2000Q2) to the 
Respondent for continuing a~~d ne~~~ violations at the site since June 6, 2020, i~~cluding non-co~~~pliance tivitl7 
the June 24, 2020 Emergency Authorization (File# 0500-47-0 06.3 CAFZ00001). The second NOV advised 
the Respondent to cease u~aat~thorized g~•ading and sand movement activities, and either submit a pez-~nit 
a}~plication to attempt to legalize the unautho~•ized work or submit a i-estozation plan to remove all unau~lao~-ized 
structures and 1-estore the site. Ire addition, t11e Department reminded the Respondexat that a CAFRA aaad 
DVaterfi•ont Develapn~ent permit application vas required no toter September 2~, 2020 in accordance wi#h the 
3L~i~e 24, 2020 Emergency Authorization. 

23. Qn September 23, X020, the Respondent's attorney advised the Department that the site had been experiencing 
erosion, the bullhead between 2n~ at~d 12~' Avenues was sL~bject to both cii~•ect wave a#;tack a~~d u~at~r was up 
to the bulkhead in these locations, and that jersey barriers had been placed south of 12'h Ave~~ue an the beach 
to provide protection to tl~e dune system south o~tllis location adjacent to the unauthorized bulkhead. 

24. On September 24, 2020, CLUE conducted a site inspection and obser~~ed the un~utl~orized p(ac~ment of 
coilc~•ete je~•sey bar~•iers o~~ tl~e b~ac1~ between 12t~' and 13 x̀' Avea~ues within a CAF~A reg~~lated area. 

25. On October 5, 2020, the Department iss~.ieci a third N~V (File# ~Sfl7W03-0009.3 PEA204Q1) to the Respo~ldent 
fo~~ ptacement of conc~~ete "jersey" bau~~~iers on the beach between 12 x̀' and 13th Avenues without CAFRA pe~•mit 
approval in violatioa~ of N.J.A.C. '7:7-2.2. The NOV requiz•ed eitkaer the removal of the jex-sey baa•x•iers o~-
o~taining a C~[~RA permit for ~l~ekn. 

26. On October 9, 20 0, tl~~ Respondent's atto~~ne~~ provided a response to the third NOV issued October 5, 2020, 
arguing that a CAFRA pe~-~~~it and/or• emergent}~ authorization should nit be Y~~~uired, and that the Respo~adent 
iiatends to ke.e.p the jersey bart~iez•s in place foz• the remainder of the hurrica~~e season. Tl~e Respondent did ~~ot 
submit a pei-~~~it application, but tlle,jet-sey ba~-~•iers were removed from tlae beach Uy February 2021. 

27. On October 1 C~, 2Q20, tae .Respondent's atto~•ney provided a respo~~se to the second NOV issued Septeml~e~~ 1.7, 
?OLO and admitted that the Respoa~dent took actions that were outside the sco~~e of the permits) and 
acknowledged dis#urbing the r~~m~s, w~~tIc311C~S a.T1C~ W~t~allC~ tl'~.17S1~IOI] ~.l~eas. Thr~ott~1~ counsel, fI1~ ReS~0I1t~~I1~ 

furtl~e~- conceded that the terms and conditions of tt~e June 24; 2020 Eme~•ge~~cy Autl~.orization were 'not 
complied «pith because it felt. they were o~~tdated and obsolete ~zpo~a issuance. 

28. Ora October ~ 1, 2020, tl~e Department met v~~ith the Responde~lt to p~•ovide additional compliance assistance. 
Tl~e Respondelit advised that it plan~~ed to st~brnit a~~ after the fait pe~~mit application for the existing 
unauthorized bulkhead togetl~~z• with a request to extend the bulkhead south the entire lengt}~ of the City's 
oceanfront. and inte~acle~ to add and addc•ess ma~~}~ of the other unauthorized sti-uctux~es within the pending 
d~~ic.ient ~ei•mit application File #0507-03-0009.E (LUP2~0001}, IlO~EC~ in para~i•apl~ 6. Tl~e Res}~ondent 
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planned to apply for anothez- permit oi• emergency autharizatio» within 60 days fog- the upcomitlg x~c~u~~cl of back 
passing, t(~er~by c~~ring any alleged violations by way of that applicatio~~:. The Depar-lment requested the 
Respoa~dent add~~ess, a holistic approach, including long and short-term resolution of all the ~~iolations by 
October 30, 2020 ,and advised that the pern~it applications must adda•~ss the disturbance of dw~es, wetlands, 
wetland transition a~•~as, and cz-itical wildlife habitat. Dunc removal neax• Seaport Pier was discussed; and 
CLUE agreed to pa~ovic~e documentatio~a of the remova3 to the Respondent, which was pj~ovidecl 01~ October 29, 
X020. o~~ November 9, 2020, Responde~~t's attorney sent a letter to NJDCP that acknowledged tl~e 
approximately 0.57 acre dune adjace~~t to Seaport Aier had been graded, re~~laved and relocated la~ldward by 
the Respondent without DEP permit approval. 

29. On November 20, 2 20, the Respondent submitted a CAF~A and Freshwater Wetlands permit application (File 
#OS07-03-OOQ9.6 ~,UP20001} to attempt to legalize a previously const~•ucted vinyl bulkhead between 3rd and 
5th Ave~~ues and steel bulkhead between 5th and ~3th Avenges; and to obtain apprflvals for a proposed steel 
bulkhead adjacent to the boardwalk between 13th and 25th Avenues. The permit application atld submitted 
plans included information related to the dates of una~~tl~orized i~lstallation for each segment of bulkhead as 
well as the lengths and 4~aa~ez-za~s installed. Specifically, 2291i~~ear feet o~viny) bulkhead was i~~.sta~ied from 3T`' 
to 4t'' Avenues bet«e~n l 1 /27/2012-12/09/2 12, 2G7 linear feet o~ viny.i bulkhead was installed from ~~' to 5~' 
Avenues between l X/27/2017T~5/~6/2018, 630 li~aear feet of steel bulkhead was installed from 5~' to 7~' 
~vet~ues bettiveen ] 3 /27/2017-051061201 S, and 1, 614 linear feet of steel bulkl~ea.d was installed from 7~' t~ 
13 h̀ Avenues betwee» 13 /a8l2019 — 51512020. The Respondent was notified that this application was 
dete~~min~d to b~ d~fcient on December 3, 2020. Ids offihis dale, the application requires additional information 
from tine Respondent prior fio review. 

30. O~~ Dec;ember ~, 2020, DLI~' app~~oved an Emergency Authorization, File #OSQO-07-0006.E CAF2000~1, to 
conduct a sand back passing pz~oject in res~ons~ to a a•equest submitted by the Respondent to harvest sand from 
Wild~vood, teiz~porarily stockpile the material in Wildwood, place tempoz•ary je7•sey ban~iers w~tez•ward of 
existing piers #~xom 23rd Aves to 2b~` Avenues to p~~otect tr~zcl~ access, stockpile tl~e sa~~d o~~ laze beach between 
17 x̀' anc~ 23 d̀ Avenues and 7~' and 13 t̀' Avenues not closer tlaa~~ 15 feet to the existing seati~~ard dune toe and 
then deposit and g~r~de tl~e sand on the beach between S`~' AvenL~es a~~d ] 7`~' Avenues in Noi-t}~ tiVild~voocl. In 
addition, the Respondent was ~~egi~ired to ~•eestablish a dune from 1 bt'' Avenue north to 12''' Avenue with a~~ 
elevation of ] 4.75 feet NAVD8$, and a 25-foot ~~ride dune crest. The Respondent vas req~iiF-ed to provide 
befo~~~ and after su~~veys to the Depart~z~ent and comply wit~~ all other conditions, iracluclina subiaaission of a 
complete CA~RA at~d ~7Vaterfro~~t L7~velopm~~lt pez~nit application v~litl~i~~ 90 clays. Multiple z~aodi~ications atld 
approvals wex•e pz•ovicied to the Respondent far tlae December $, 202D Emer~;e~~cy Autl~a~-izatioa~ i~~to 2021. 

3l . 0~~ Augz~st 12, 2fl21; DLRP issued a CA~RA/Waterfront Developme~at Individual Permit, Q500-07-QOfl6.~ 
LUP2 J O~OI ,which legalized the beach back passing and beach nourishment activities a~rthorized by DLRP in 
the I~eeember 8, 2020, April 1, 2020 and May 19, 2421 Emergency Authorizations. The authot~ized activities 
include beach sand harvesting, temporary stockpiles, a~ad maintez~a~~ce of six (6) outfall structu~•es between 
Leami;~g Avenue and Ju~~iper Avenue in t~~e City of Wildwood, and deposition a~~c3 g~•adirlg of beach sand, 
t~mpora~•y stockpiles, const~~uction access ways, jersey barriers, dune creation, and outfalls reUair and 
abandonment betweeia 2nd and 26th Avenue in the Gity of North Wildwoc~d. The August l2, 2021 permit 
stipulates that t~~e Respondent shall request and obtain written approval from the DLRP prior to conducting any 
wo~•k r~fe~~enced in t~~e pez•nait for the duration of tl~e permit. Tl~e permit specifically does not legalize any of 
the unauthorized activities cited within the June 6 a~~d September 17, 2020 1~10V~. Q~~ Jt~n~ 22, 2022, 
re~rese~~ta#iv~s from the Department met with NWW City representatives (i~~cludiz~g Mayor Rosenello) aa~c~ 
their consultants to dis~.~iss the requested, required additional infaz~~a~ation foz~ tl~e pending CAFRA IP and F W W 
GP6A (DLRP File No. Q507-03-0009.4 LUP 2000D1) wt~icll leas been defcie.3~t since 516120. 

32, O11 ,11~Jy ?7, ?~22, CLUE issued a CAFRA NOV File# 0507-03-0009.3 PEA22~)001 to tl~e R~sponde~~t as tl~e 
City's beach and dune maintenance J~et•mit, 4507-03-0009.3 CZM170001, )gad ~eapi~~~d ot1 Jui1e 8, 2Q2?. The 
Respo►~den~ was advised that all beach aald d«ne maintenance activities should cease itnrnediately. The City's 
col~sultant responded a~~d advised a CAFRA per~~~it application ~~vas being prepared. A beach and dune 
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maintenance permit application File#0507-20-00~ 1.2 LUP220001 was submitted on December l b, 2422 and 
is under I7EP review at this ti~~~e. 

33. Oca October 3, 2022, the Respondent's consultant advised I7LRP via email that tl~e site, and specifically the 
az~ea z~ea~- ~~~e beach patrol building at l5fh Avenue, was sustaining dune losses and storm damage due to 
Hurricane Ian aria indicated that he and may apply for an emergency a~.~tl~orization. DI_,RP replied that day to 
advise that the DLR~' was available for at~y questions, would review a~ly submissions quickly and provided 
guidance on tivhat information was required to be submitted to apply for an emerge~~cy autharizatian. Later that 
clay, the l~espor~dent's consultant advised tl~a~ ail emergency authorization would likely he needed becaL~se 
tl~e;•~ ~~vas a concern for a breech of dune at the beach patrol building. 

3~. On Qctaber ~, 2422, DLRF respo~~ded to the Respondent's consultant and agai» advised teat DLRP would 
expedite revier~~~ of any s~~bmitted emergency authorization request and provided both day atld evening contact 
phone numbers. DLRP advised that no work should be completed untess and until DLR~' reviewed and 
provided eitl~e~• written or verbal autho~•ization. The consultant was pY•ovided specific guidance from N.J.A.C. 
7:7-10.3(b} regarding acceptable emergency beach restoration activities including placement of fill material, 
alongshore transf~z~ of sa~~d on the beach, placement of rock anc~lor sand f fled geoteYtile tubes ~~d advised that 
these activities should be considered prior to placement of a bulkhead which could inc7-~ase ~rosiot~ to adjacent 
areas. 

3S. O» the evening of October 5, 2022, the Res~onder~t requested an emez•gency autlloY•izatian to conduct multiple 
emea~gez~cy shore ~rot~ction measures in z~esponse to Huz-ricane ian storm damage. Tl~e ~•eq~iest included 
place~~~ent of X00 linear feet of concrete jersey barriers at th.e inland tie of the dungy fro~1~ 15t~' to 3 b~~1 Avenues 
at tl~e beach patrol b«ilding, rempval of timber decking tiva~k~vay ~o allow for jersey barrier installme~~t, 
installation of 404 linear feet of E~ulkhead in this Location, reshaping the dune scarp and I~~dward side of the 
dune to pro~ride an angle of repose to the bulkhead in this location, and reconstruction of the vehicular• beach 
acc~ssway at ZSt'' Avenge. The requesfi stated thai the deployment of the jersey barriel-s, relocation of the 
deckia~~ and tine z-esl~aping of the dune to stabilize the slope ~~ould commence immediately az~d be completed 
within one day and tl~~ i~astallation of bulkhead and z~econstruction of the access~uays would c•o~r~mer~ce upon 
receipt of ma.#erials and would require several weeks. 

36. Oz~ October b, 2 22, tl~e DI:~RP ~•equest~d claxi~catian via email on what "~~esf~apin~ tape dine scarp" entailed. 
The Respondent's co~~,sultant ~•esponded that that g~-adi.n~ of the waterside side of the dune scarp would establish 
a stable slope so that continued collapse would not occur, and this may be needed on the landward side as well 
where the d~rne will meet ~~e proposed bulkhead. The consultant opined that the gradi~~g may be covered by 
the August 12, ZOZ I , back passing permit. 'The permit, however, specific~ll}~ ~•equiz~~s DLRP revie~~~ a~1d 
approval prior to conducting any work. The Respondent did not have any Depa~•tment permit or appz•oval io 
reshape the dune. 

37. Qn ~ctc~ber 7, 2(722, DLRP issued an Emergency Authorization, File# 0507-03-0009.7 CAF220001 
FWW220C}01, to remove t~~e walkway axed install the jersey ban•ie~•s only, ei~st~z~ing ~.~o dune distuk-bance. The 
other req~Eests by the Res~ondenfi revere ~ri~del~ review, ~-equi~•ed additional infot~matio~~ from the Respondezlt's 
cor~s~rltant and not autl~o~•ized at the time. The Respondent lead already completed the installatio~~ of the jersey 
ba~-rie~-s prior to receipt of this .Emerge~~cy Authorization. The ~c~ober 7, 2022 Emergency Authorization 
1-~c~uires a comple.t~ CAFRA, aid Freshwatez~ Wetla~~d pez•mit application be submitted «ithin 90 da}~s (no later 
thaa~ Jaaauary 7, 2023). To date, no CAFRA and Freshwater We#land application has been submitted as required. 

38. T}~e Department's Division of Resilience Er~gine~riil~ &Construction (DREG} also issued a letter to the 
Respondent ora October 7, 2022, reiterating that an emergency auihorizatio~~ from the Di~R.P is required pr~i~r 
to conducting 1•egulated activities and the Respondent is nat authorized to proceed until Depal-tl7aer~t app~•oval 
is p~~ovided. DREG Ilas provided h~th technical and administrative assistance to tl~e Responcier~t fir sevea~al 
back passing p~rrnits. This letter also explained that emerge»cy authoriz~tioz~s as outlialed in N.J.A.C. 7:7-
10.3(b} authorize ce~•tain emergency post stoz•m measures d~sig~aed to return the beech to pre-stone conditions, 
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such as placement of fill material, alongshore transfer of sand, placement of rock andlor geotextzle tubes. The 
provision does not include placeanent of a bulkhead, whic~a is likely to inc~~ease ezosio~~ to adjacent a~•eas, and 
the Dep~.rtment can o~11y approve such m~asur~s where the Respondent has dea~aonst~•ated the alternatives are 
not feasibte. 

39. On October 12, 2022, the DLRP sent a~~ email to the Respondent. DLRP determined that upon full review of 
all of infonna~iox~ provided by the Respondent for the October S, 2 22 emergency autho~•zzation application, 
the iE~staltation of 40~ 3anear feet of bulkhead at the beac~a patrol buildizlg, reshapi~ag the dungy scarp and dune 
to provide an angle of repose to the bulkhead in this locatio~~, and recol~struction of vehicular 1~each access at 
25tr, Avenue were not eligible for an emergency authorization. Specifically, the 25ti' Avenue vehicular• access 
was constructed without permit approval bettiveen 2013 and 20]4 and was not able to be }egalized via an 
et7~ergency authorization, and other vehicle aceessways are available adjacent to this area. The bulkhead and 
dune reshaping were also not eligible for an emergency authorization because it ~~as not been demonstrated that 
there vvas az~ i~nmizaent threat to loss of life or property at the time at~d tlae I~espot~dent advised the proposed 
bulkheac! was not going to be installed immediately, but only after ord~~-ing materials. Emergency 
ac~thoriza~ions are intended for immediate action within 30 days, and the standards under 7~1..i.A.C. 7:7-21.1 {a) 
have not been demonstrated. As them vvas a pending deficient permit application (see parag~•apll 32) foz• the 
proposed bulkhead, the DLRP ~-ecommer~ded the Respondent cure the deficiencies, and DRLP committed to 
expediting the technical revier~v once the deficiencies were addressed. ,the installation of a bulkhead would in 
faci wo~~sen the erosion on site, which counsel for the Respondent ackno~vledgec~ was a possibility in their 

Octabe~~ 2Q, 2Q22 letter to tl~.e l~epartm~nt. Alternative sl~.or~ protectio~~ t~~easures, izzcluding back passing for 
~vl~ich the City bolds ~ valid pez•mit, must be conducted to determine the ~~ecess~ty of tlac proposed bulkhead 
and to de~errnine which solution would hive the lest coastal impact on the adjacent beack~ a~~d du~~~ system as 
requiz•ed by the Coastal Zone Manageznexat rules. To date, and more than two years late•, the Respondent has 
not addressed all of the pending bulkhead permit application deficiencies. "l~he Respondent v~~as again advised 
that any ~•e~ulated activity conducted without N.~DEI' approval wo~~ld be subject to enfp~-cement ac~ioz~ 
including civil administrative penalties. To date, the Respondent has taken no formal action to object to or 
appeal this eme~~gency aufihorizatioti decision of ineligibility- for the bull:E~ead, reshaping the dune and 
reconstruction of t~~e vehicular access. fio7 the bulkhead, ~•eshaping the dune and ~•ecot~stt•~iction of the vehicular 
access. 

~0. On October• 2Q, 2022, C~,UE conducted a site inspec#ion and ot~served the Respondent excavate sand from the 
beach bern~ ~Zeai• 11 ~'' AV~TIUE, transport ancf }lace the excavated sand on t1~e b~acl~ waterward of the dune 
between l4~' a~zd l6~' t~yenues. The sand was then graded into the dune sca~•p to reshape the dune i~~ this 
locatio~~. The Respoiadent did ~~ot seek prior• approval for #his CAFR.A reg~~lated activit}~, and specif caJly 
advised the Departrr~ent in their ~ctabel• 5, 2022 emergency authorization ;~ec~~iest thai there t~vas no available 
sand so~.u~ce. The Respondent was also specifically advised on t~ctobe~• ~, 2022, t}~at dune disturbailc~ was not 
authorize. CLUE issued a CAFRA NQV to the Respondent, Iyile# 0 07-U3-00 9.3 PEA220002, for the 
unauthorized excavation, g~•ading and reshaping of the dune ~~~ithout permit app~~oval. The October 20, 2022 
NOV advised the Respondent to cease the activity and attempt to obtain after• file fact NJDEP ~e1~nlit approval. 
To date, no permit appCieation has bee~~ submitted for this unauthorized CAFRA regulated activity. 

~ 1 . Qn October 2 ] , 2022, tl~e Respo~~dent's attorney advised the Depa~~ment that the Respondent had completed 
the regrading of ll~e dune ancf thafi because of supply chain issues tl~e bulkl~eaci rnat~rials were ~~ot yet available 
but should ~~e within 30 days therefoz~e t~~e matter could be furrh~r discussed. The Re.spor~dent also disagreed 
that the bulkhead permit application ~~ema~ned deficient but provided no fu~-tl~er information. 

42. On ~c.tober 27, 2022, tl~e Department sent an email to the Respo~~dent's attoriaey ~-equestin~ a meeting to 
discuss the defaci~ncies its its 2020 pez~dia~g bulkhead application. The e~T~ai] specif c.ally identified the 
cieficie~~cies cited on December 3, 2020 t}~at have not been resolved. To date, the Respondeaat has n.ot accepted 
the De~art~i~e~~t's offer to meet aa~d disc~~ss the bulkhead ~ei•mit application deficiencses. 

43. Tl~e following are violatio~~s the Department has identified to date: 
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CA~'~tA Violations 

Violatio~~s of N.J.A.C. 7:7-2.1 and 2.2- en a in in ~a re Mated activit witl~in a CAFRA ~.z-ea without a coastal 
e~-mit. initiation of a re Mated activit without a coastal ermit is considered a viaiatio~~ of dais cha ter and s13a11 

sub'ect the erson or erso~~s res onsibl~ for the ~•e Mated activit ~ to e~lforcement action in accorda~ace with N.J.A.C. 
7:7-29
The follor~vin regulated activi occu~-~r~ed without NJDEP er-mit authorization: 

A. Vinyl bulkhe~.d const~•uctio~~ {approximately 496 lia~~~.z• feet x 2 ft wide) from 3'~d io 5#~' Avenues 
B. Steel bulkhead construction {approximately 2244 linear feet x 2 ft wide) from 7;~'- 13`~ Avenues 

within a dune 
C. R.e~noval of vegetation, filling and grading of t1~e (now buikheaded) beach and dune area 

(approximately Q.58 acres) f~•om Sty' to 7~' Avenues, to c~•eate a park with playground, walktivays 
and otl~~~• amenities 

D. Construction and placement of crushed clam fill material (aUproximalely 8,565 square feet} for 
tl~e creation o~ path, through the dune/CAFRA az•ea from Surf Avenue to the Lou Booth 
Amphitheatre 

E. Construction and placement of a co~~c~•ete landing ai~ci flabpole {approximately 96 square feet} 
within a dune adjacent to file Lou Booth ~rnphithea#7~e (LBA) 

~'. Conc~•ete sidewalk expansion ~.~ Sut~f Ave (approximately 1,08 square feet) connected to D. 
G. Concrete path construction (a~p~•oximately 470 square feet) near intersection of 2"d Avenue & 

~ceanlLBA 
~I. Removal of vegetation, grading anc~ filling of the CAFR.A azea of Surf Ave and the construction 

of concrete &gravel for pathways, bike rack area (approxii~~ately 4234 square feet) 
I. Removal of vegetation, grading a~~d filling of tl~e CAFRA area for the construction and 

placement of a platfionn with benches (approximately 230 square feet) 
J. Constz uctzon of a gazebo at 1St Ave &Surf (approximately 598 square feet) 
K. Construction of a gazebo at 2°d Ave G~ JFK Blvd (approximately 3S7 square feet) 
L. Placemet~~/construction o~ sto~-ag~ sheds/fenced storage area at the Beach Petrol building at 1 Sty' 

Avenue approximately 4691 square feet) 
M. Construction of a composite 8' wide bike path adjacent to tlae boardwalk bet~veeiz l5`'' -- 26~'' 

Avenues (approximately 13, i 04 sq~.iare feet) 
N. Constr~~ction and placement of crushed clam fill material for the cxeatiozz of a walkway between 

lS~' -215{ along the oceatlfront (approximately 44, 98l sgLtare feet) 
O. Construction of composite walkways/foot showe~•s and beiach platfo~-~ns along the oceanfront at 

multiple street ez~d entrances to the h~acb (appz~oximate~y 24, ~b4 square feet} 
P. Placement of cpncrete jet•sey barrier• structures o~ the ~eacl~ at 12'h Avet~~~e (approximately 300 

square feet) 
Q. Coi~stY•~[ction of a vehicular a.ccessway/f Ilin~; and fenci~lg oar the b~acJa at 25`~ Avenue 

(app~•o~imately 3,789 square feel) 
K. E~cava~ion of sand fi~om the beac}~ berm at 1 l t~' Ave, traaaspo~-ting grad tilling the beach area 

between t 4`'' and 16t'' Avenues, ar~d them grading the sand landward into the di~ne scaa•~ 
(approximately 3,969. square feet) 

Violations ~f N..I.A.0 7:7-27.2 {c) 8 -failtEre to corr~ply ti~jitl7 the conditions of ~ CAFRA ~~ernlit is a violation of tl~e 
Coastal Zane Management Rules and is grounds for e»fot~cem~nt action under N.J.A.C. 7:7-29 

A. Failure to comply tivitl~ CAFRA permit File #0507-03-009.3 CZNi l 70001 for beach a~~d 
d~fne naainte~~anc~ -including pe~•~~~it special cc~~~eiitions 4, 10 -- specia) condition #~1- t•equires 
ail ar.tivities be conducted in accordance with E~~st maz~agerne~~~ p~~actices as defined by the 
Department in N.X.A.C.7:7-1~.2 for routine beach maintenance, at N.J.A.C.7:7-10.3 for 
emergency post stone beech restoration aid N.1.A.C.7:7-10.~ for dune creation and 
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maintenance. Activities other than those outlir~cd in these subchapters shah req~~ire 
acic~itional authorizatio~~ from tl~e DLRP. Fail«z•e to receive such aLtthorizatio~~ prior to 
activities may war~•ant enforcement action. Specie[ co~~ditio~~ #10 states" bulldozing, 
excavation, grading, vegetation re~~~oval ar clearing and relocation of existing dunes, 
whether• existing or const~~ucted in conjuneti~n wit} this pez-mit are not aLzthorized under this 
general permit. Violations o~tl~ese conditions and the permit include: 

1. The stockpiling of sand on top of existing vegetated dunes and the subsequent 
vegeta1:ion removal, gearing, excavation, g~•ading and removal of tl~~se dunes 
{appz•oximat~ty 6.7 acres} betweea~ 7~' and 13'x' Avenues ~~.ot in compli~.nce with or 
authorized by the hermit or plats. 

2. 7'he removal of vegeiatian, filling, grading, removal end relocation of a dua~e area 
waterwaxd of and adjacent to Seaport Pier• (approximately 0.57 acres) not in 
compliance with or authorized by tl~e hermit or plan 

B. Failure to comply with CAFRA, permit Fi(c #0507-Q3-x009.3 CZM1'700Q1 for beach and 
d~tne maintenance -including special co~adition #13 which states, "sand t~•a~lsfers to and from 
wetland areas that may exist on the beach a►~e nc~t autha~-ized by this pe~•rnit"~ The R~spond~nt 
fi rst stockpiled sand on top of the existing vegetated dunes with wetland areas and then 
subsequently removed vegetation, clea~•ed, excavated, ~~•aded and removed these dunes that 
contained freshwater wetland areas (approximately 1.1 acres} between 7ti' and 13f~' Avenues 
in violation of this permit condition. 

C. Failure to comply wi~Eh the C~FRA sa~~d back passing pez•mYt File# 500-07-0 06.3 
CAF 1800 l WFD ] $400I and standard condition # 12 tivlaxcl~ states that the project does not 
propose distu~•bance within freshwater wetlands and standaz-c! condition #I2 states "The 
permittee and its contractors and subconta~actars shall comply with ail conditions, site plans, 
and supporting documents approved by the permit. ~-1ny ~~oncompli~nce with a permit 
constitutes a violation of this chapter a~ad is grour~cfs for enforcement action"- Violations of 
this permit include: 

1.Ha~vested sand from Wild~vood ~~~as t~•a~~sferred to and stockpiled within multiple 
beach and dune locations i~~ North Wild«good nat authorized by the pernlit o~-
approved plans. The pe~•mit dicl not authorize stockpili~3_g at all. T~~e sand ~~vas to be 
placed in specificall}~ c~esib~~ated beach be~-~n areas pis depicted an t1~e approved plans 
a~~c3 g~•aded in the location ~~vhe~•e the sand vas deposited. Insiead, and in violation 
of the approved pearmit at~d plans, sand was stockpiled o~~ top of existing vegetated 
dunes t~aat included freshwater wetlands and were critical `~7ldlife habitat between 
7`', a~~d 13#~' Avenues (approximately 6.7 acres). This was I10~ authot~ized by the 
permit or approved plays. The permit and approved plans for this pe~•mit do not 
depict stockpili~ag of sand on top of existing Blanes oi~ i~~ wetla~~ds. In addition, 1.7 
ac~~e.s of sand stock:piling occ~~n•ed betwee~~ 17`'' and ~Ot~' Avenues i7~ a location riot 
depicted or approved on the permit pla~~s, and l .3 ac~~es of stockpiled sa~~c~ was 
placed o~~ the beach and dune betwee~~ I i~' and l5~' AV~IILI~S x~~ a locatiol~ not 
depicted or approved by the permit or Mans. 

2.I-iarvested sand from. Wild~vooc~ was stockpiled ~vithi~i a 0.57 acre prior dune area 
adjacent to Seaport Pier, which is not in compliance ti~ith the appt•aved permit and 
plans —this sand stockpile is a~~tside of tl~e appror~~d areas depicted on tl~e approved 
permit plans. 

D. Failure- to comply with the June 2~, 2020 Eme~~gency Autho~-izatiorl File# 0500-07-0006.3 
CAF200001 far cone-time slope acijt~strnent to tl.~e sand stock~~iles betweea~ 12`'' a~~d j 4`~' 
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Av~.nu~s and 1.f~€~ and ~~"`~ Avenues to address t~~r~ puubl ~ safety concerns. T~~ Erriergency 
~.uthr~rizatian i.~~luc~ed sp~~if e lirnitatie,~ls t~ sand m~~vet~e~~f~;radi~ag and the sand s~~G~~al 
slopes aril specifically directed that no ~r~d:ing c~r~ s aid r~n~ov~~/r~~ovem~nt shall acG~r 
beyo~~.ci what was necessary to crea~~ a 5: l to the sand ~toc~Cpiles a~~~i 7;1 slake at the ~e~cl 
~ccessvvays i~~ this Viand stockpile aria for public safely. 'T'he sand stockpiles were to remain 
as sto~~~i:les ~vitl~ ~z~lited slope ~~•ad n~ fc~r public safe~ty. .Any [im t~~1 e~c~s~ sand could. b 
placed ~vi;tl~ir~ 75 feet ~f t}~e s~te~l bulkhead between 8`~1 a~~d :t ~~' ~ven.~t~s only. Thy el~ua~ti 
of t~a~ beach area v as ~•~qurred t~ be no ln~ver th~z~ 7 f~~t l'~II~.VDB~. `the Em~r~ency 
Authorization sp~~ ficaliy clici nt~~ al:Iow the continued removal, rel.ocatio~~ filling ar~cl' 
~~ad~ng of ail ~tockp.~l~d sand,: ar t11e contin~i~c3 in~vement of ~tockpil~d sand beyan~ ~h~ 
limits ~b~ve related tQ ;public. s~f~ty and l~aci tc~ be cc~mp~eted ~vitlain 50 days, A ~ompl.~~ 
~A'~RA aid ~.terfian~ De~el~p'me~~t ~~rmit appli~;~tio~~ was re~u~r d t~ b~ su mitt~d 
~v~tilvn ~~ days, ~a l:at~r than ~~pt~m~~r 24, 2~2{}. I~10 permit appiicat ail was ~ve~r ~ubmit~~d 
fc~r the ~ Em.erg~ncy Authorization. Tlae ~espanc~~nt contu~ueel. ~o tr~~~spart the sat~rl. 
stockpiles, plate end grade ~l~.e sand betiwee~~ 3r'~ c1̀17~I I.~~~ AVF 71:11~Sa 1~E3~ It1 GOI7l,~~l~.TiC~ W7~I1 

any of the ~IJD~P permits or the J~~ne 243 2U2f~ ~rnerg~~cy ~uthar ~~tic~~. 

~. Failure to comiply with the Er€-~erg~ncy ~1utl~arizati~n, Fi~~~# QS07-(}~-0 09.'7 ~AF22C}Q0~ 
I~ W W2~Q~01. The.. Qctober '~, 2{22 Em~zg~ncy AuiMor~atio~~ re9uires a cc~n~plet~ C.AFRA 
anti Freshwater t1V~tl.an~ permit applicat oar b~ submitted wi#:h n 9Q da~rs ~t~o lager than 
January 7, ~t~~3). Ta date, 7~0 ~AFR~1 end Fres~twater W~t1~nd ~ppi catiart ~a~ begin 
submt~~d ~s r~qur~d. 

Flood Ha7~.rci Area. ~ c~l~tic~~.s 

V7olat ons ofl~.J,A.C, ~'.13~~,1 a. - ~a ~rsc►n shal'1 eta a ~ i~~ a r~ Lalated ~:ctivi ` i:n a r~~ul~t~d ~re~ without aflood 
hazard area errnit or a coastal ~rmit as r~ uirecl b N.J,~.0 7;7- foll~vv n ~~~as constructed ~~ith~ti~ errri t 
authorisation: 

A. Vanyl bulkhead c4nsl:ruction (appro~i.mately 4gb :t n~a;r feet x 2 ~ ~vide~ fr~rn 3'~ to 5`~' Ae~~nu~s 
B. ~teeJ bulkhead ~ons~ructiofl approximately ~24~ lin~a~' ~~~~ Y 7 ~ Wl(~~~ ~CO.ITt ~~~- 13th Avenues 
C. Plac~m~nt/con~tru~tion of storage shei~slfenc~d storage area at the Beach P~.trol bu ld n at 15tH 

Avenue ~approximate~y 4 91 sq~~are feet) 

~'r~~~~~at~r ~'etlanr~ ~zoiatons 

Violations of ~.J.A.~. '7:7A-?,2(a~-the.- followi~~~ actir~i~ies are re~ui~ted whey perfi~rm~d ~n a freshwater ~etlanc~ 
a1~d ~e uir~ ri~r ~rmit a royal for the De artmet-tt: the removal excavation disturbance or dreti in of svil sand 
ravel car a re ate n1a~e~ia1 of an kind.• the drama e or disturbance of flee l~vater level or v,~al~r table so ~s to alter 

the ~~istin ~1:ev~t on tip' :r~u~dwater or surface w~.t~r, re ardless o.f ~h~ c~uratic~n or sltcll alteration; the dum in 
d s~laar in or f lli.n with ~n ~nateri~l• the drivin Qf iliiz s; tine lacin of obstructions ii~clur~in de ositin 
constructing, instalIin or otl~~rwise situating an obstacle wh.icl~ will affect the valLtes or fiincti~ns of a freshwater 
wetland; or th.e destruction t~f p1anC life ~~hich would alter the character ofthe fieshwat~r wetlands.; inc~~.id~ng; kill.in 
ve station b a I in herbicides or U other means the h sisal re~nov~l of wetland ve etat~on, and/ar ~uttin of 
~r~es; 

The fol(owit~~ ai•e u7~autlaoz•ized regulated activities in freshtivater tivetlands: 

A. T]~~ destruction ~f v~~etatio~~, filling cif fresl~wrater wetlands, exca~~~tian ai d grading wit}.a.in the 
dun+~s b~tw~ee~~ 7~' and .I3ta, ~v~t~ues thai contained freshwater wetlands ~ap~raximately ~7, 792 
square feeUl.1 acres and also associated tivith t11e installation of the steel bi~lkl~eaci teased upon 
georefe~~enced fi~esl~water wetlands deli~~eated on DEP approved pla»s ti•om ~erz~~it File# 0~00-
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Violations of N.J.A.C. 7:7A- 2.3 a -the removal excavatiotl or dist~~7•bance of the sail• dum ~~n or fillin with an 
niate~•ial• erection of structures• lacement o~ avements• c~estrczction o~ lant life which would alter the existin 

atte~•n of ve etation within a freshwater wetland transition area a~•e ~-~~ulated activities which re uire riot ermit 
aUproval form the Department. 

The follow~n ~.re unauthorized re Mated activifiies in fi-esh~~atei wetland transition areas: 

A. The destruction of vegetation, filing of fi-esl~water~ wetlands transifiiotl areas, constr~tc~ion of a 
butkhead and composite bike paths, excavation and grading within the dunes containing 
transition areas and 1anc~w~~d of the dillies and bulkhead and betw~er~ 7{~' and 13'~ Avei~Ucs that 
contained exceptional resource value freshwater wetlands transition areas (approximately 6.7 
acres) based upon site plans submitted r~vith CAFRA and F~-esl~water Wetlands pen~nit appXication 
(File #0507-03-0009.6 LUP24001 j 

Violations of N.J.A.C. 7:7A-~0.2 c $- aza noncom li~t~rce wit~l a permit constitutes a violation of this cha ter and 
is grounds for enfo~•cement acti~~~ under N.J.A.C. 7:7A-22-
The follorn~i~are hermit violations: 

A. Violation of pre-construction condition #2 of ~AFRA and Freshwater Wetland Permit File# 
OS07-03~U~09.2 CAFl~Oaa], FWV1~7~Q001 ~ FWWl~a~02 which required that. prior to site 
prepat-ation, the Respo~~dent shall complete a t~~~nsitiot~ area and adjace~~t ~'reshvvater wetland 
conse~-~vation restrietiori a~~d file tl~e completed restr•ictian with the Cape May County Clerk's 
Office preserving the freshwater wetlands and exceptional resource value transition areas located 
within the existing dunes and a copy of the recorded restriction sJ~ali be submitted to the 
Dep~~tment. Tl~e freshwater wetlands conservatiar~ ~•estrictian was not filed. 

44. Based on the facts set forth in .these ~'1NDINGS, the Department has determined that the Respondent has 
violated the Coastal Area Facility Review Ac.t, N..I.S.A. 13:191 ~t seq., azld the regulations p~ramuigat~d 
pursuant thereto, N.J.A.C. 7:7 et seq., the Flaocl Hazard A~~ea Control Act, N.J.S.A. 58:16A-50 et se ., {"FHA"} 
ar~d the rules p~~omulgated at N.J.A.C. 7:13-1 et seq. ar~d the Fr~esl~water tiVetlands Protection 1~ct (N.J.S.A. 
13:9B- l et. seq.) au~d floe rules promulgated at N.J.A.C. 7:7A-1 _et. sec . 

ORDER 

NOW, THEREFORE, IT IS HEREI3~'Y ORDERED THAT: 

4S. The Respondent s~zali comply ~~ith floe follotiving: 

a. Immediately cease any a~~d all N:~DEP unauthorized regulated ~.ctivities at the site. 

b. Do not conduct any additional unautho~•ized regr~lated activities on site. Ensure NJDEY permit 
a~~tl~arization is obtained pz~ior to conducting any N,TDE~ regulated activity a~~d comply ti~ith all 
NJDEP issued permits and approved plans. 

c. Within 3~ days of receipt of'this document, submit a proposal to CLUE for r~vier~~ and approval far 
full restoration of the sits. The proposal must include complete det~.ils as to l3ow the Respondent will 
z•esto.r~ the CAFRA, flood hazard areas, du~~es, beaches, fi-esl~~vater «ret~ancts, traf.~sitio~~ areas and 
critical ulildlife habitat to their- p~~e-distt~rbanc~ condition ar~d remove anc~ I'ESt02'~ all 
vio~atio~~s/u~~autho~~~zed striact~u~es icleiztified in par~gt-aph ~9. The restoration plan must inc]Lsde tl~e 
foilo~~ling: 
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Removal of all unauthorized f 11 material and str~lctu~•es, a~~d restoration of all dist~irbed areas to 
pz•e-disturbance grades; 

A description of how the disturbed area will be re-graded to re-establish pre-dist~.~rbance 
topography and hydrology; 

~ A stabilization plan pi-ep~red in accox•da~~ce with the "Standards foz• Soil Fz•osion anti Sedimeni 
Control in New Jersey"; 

A planting plan that includes a Iist o~'a.il i~~digeno~is plant species (use of no~~-native at~d invasive 
Sp~CI~S ]5 pt•ol~ibitec~) inte~~ded to recreate the pre-exis#ing vegetation type including the patte~•n 
and spacing a~'these plaz~ti~~gs; 

A preventative ~naintenanc~ plan to ensure success of the restoration project; 

~ A time schedule for implet~le~~tation and completion of all aspects o~the restoration work; 

• The restoration pz•oposal must. i~~suz-e 85%survival and 85%vegetative coverage of the plantings 
after 3 complete growing seasotzs. Monitoz•in~ reports shall be provided yeax~y, for 3 years, to 
CLUE documenting the success of the restoration. Should the approved restoration plats, as 
implemented, fail t~ ac}sieve this requiz•ement, the Respondent wilt be required to implement 
corrective actions at C~,UE's clix~ection to achieve 8S°/a survival and vegetative cover. 

Should CLUE detelnline that the t•estoration proposal is inade~ttate or incomplete, CLUE shall 
provide co~na~lents to ~~z~ Respondent. Within 10 calendar days o~ receipt of CLUE's corntn~nts, 
the Respondent shall submit a ~~evised restoration proposal that conforms to the CLUE's 
cornmenfs. The determir~atio~~ as to whether o~• not tl~e restoration proposal as resub~nittecl 
conforms to CLLTE's co~~~ments shall made solely by CLUE. 

The resto~•ation proposal m~~ist ~e approved b_y CL'UE prior f.o impleme~~tation. Upon CLUE 
approval, the Respondents) shall impieinent the app~•oved 1•estoration flan in accordance with 
the approved time scla~ci~~le. 

• U~~an successful corn~J~tioz~ ~f r•estoz-ation of all #~z-eshwater wetland ar~d transition areas as 
determined by the Depar~men~, a conservation restriction shall be filed with the Cape 1VIay 
County Clerk's office t~ss~~g tl~e Depac-tmel~t app~•oved template. 

OR 

Submit; complete applications} for the appropriate CAFRA, F~•eshwater Wetlands and/or Flood 
Hazard ~}El'I711t~S~ and/o~• cure all deficiencies to any pendi~ag permit applzcation~s) to the 
Depaz~tme~~t's Divisio~~ of Land Resoul•c~ Protection to attempt to legalize all o~ the violations 
identified in pa~~aga-apl~ 49. Pez-ai~it review may result iza approval, partial approval, withdrawal or 
denial. Within 45 days of issuance of tl~e hermit decision or wit}~dra~val of fihe per~~lit applicatio», 
any activit~~ o~• structure that does not attai~~ complete permit approval must be either l) removed 
from t~~e site and t}~e aria restored to its autJ~arized c~z~dition ~.s requil•ed by tl~e Department; c~a- 2) 
altered to comply with t}~e conditions a»d requirements of the NJDEP permit approval. 

=~6. T~11S OI•de~- stall be effective upon ~-ec~ipt icy tl~~ Respor~de.x~t o~• someo~ae on the Respondent's behalf authorized 
to accept service. 
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NUTIGE OF CIVYL ADIVIINIS'T'RATIVE PENALTY ASSES~IVI.~I~T AND 
NOTICE OF RIGHT TQ A HEARING 

~7. Pursuant to N.:~.S.A. 33:19-18, N.J.A.C. 7:7-29.1 et seq., N.J.S,A. 13:9B-1 et. seq,, N.J.A.G. 7:7A-1 et. seq., 
N.J. S.A. 58:16A-50 et seq and N.J.A.C. 7:13-1 et eus , and based upon the above FINDINGS, the Department 
has determined that a civil administrative penalty is ~~e~•e~y assessed against the Respondent in the amount oI' 
~8,66~,000.OQ. Thy Depart~nezat's rationake fog• the civil administrative penally is set fo~~th in tale attachment 
and incozpo~-ated herein. 

48. Pursuant to N.J.S.A l 3:19-1 ~, N.J.S.A 13:9B-I et seq., and N.J.S.A. 5$:l bA-50 et seq., the Depat-tment may, 
in add~tioza to a~ay other civil ad~~~i~~istrative penalty assessed, include as a civil administ~~ative penalty the 
econar~~ic beneft (in dollat•s) ~vhrch a Respondent has realized as a t~esult of nod complying with, o~- by delaying 
compliance with, the requirements of the Act. 

49. Pursuant to N.J.S.A. 52:148-1 et seq., N.J.A.C. 7:7-29.2, N.J.S. 13:98-1 et seq., and N.J.S.A. 58:16A~S0 et 
seq., Respo~adent is entitled to request a hearing. ~I't~e Respondent sl~al~, in its request for a hearing, complete 
and submit the enclosed ADMII~ITS'I"R~ITIVE HEARING REQUEST AND CHECKLIST TItACK7I~IG F0~21VI 
along with all ~•equired infoa•~natio~~. Submittal or granting of a hearing r~yuest dogs ~►ot stay the terms or effect 
of this ORDER. 

50. If ~o request for a hearing is received ~~~ithin 35 calendar days from zeceipt of this AONOCAPA, it shall become 
a Final O~•der upon fhe 36~h calendar day following its receipt, a~~d t1~e penalty sha11 be due and payable. 

S ] . If a tianely req~iest for a hearing is received, payment of the ~aenaity is due when the Respondent receives a 
notice of the denial of the request, oz-, if tl~e nearing request is granted, when the Respondent withdraws the 
request or abandons the hearing, or, if ~Ele hearing is conducted, when the Respondent receives a final decision 
from the Commissioner in t11is ~n~ttez•. 

52. Payment shalt be made by c11ec~: payablE to Tr~asu~•ez-, State ofI~lew .~ersey and shall be submitted along ~~vith 
the enclosed Enforcement Izavoice ta: 

Department of T~~easu~~y 
Division of Revenue 

P.O. Box 417 
Trenton, NJ 0$646-Q4 ] 7 

GENERAL PROV1SiONS 

53. This AONOCAPA is bi.r~eiing an the Respondent, their principals, directors, officers, age~~ts, successors, 
assigns, employees, tena~lts, any tr~~stee in bankruptcy ox other trustee, and any receiver appointed puz•suant to 
a ~z-oceeding zn law ar equity. 

54. Na oblzgatiaz~s im~ased b_y this A~NOCAPA are inte~~ded to constitute a debt which should be limiter] o~• 
discharged in a batlkrLrptcy proceeding. All obligations are imposed ~u~-suant to the police powers of t}~e State 
of New Jersey, intended to protect the public healt~~, safety, welfare, and the environme~~t. 

SS . This AON~CAPA is issued only for tl~e violatioaas identified in the FINDINGS l~ez-ein above alad that violafiions 
of any statutes, rules o~- permits other tl~~l~► those herein cited tnay be caL~se for additioi~ai enfoz•cement actions, 
either administ~•ative o~~ _judicial, bei~ig i~~stitz~tecl. By issui~~g this AONOCAPA, NJDEP dogs t3ot waive. its 
rights to initiate additioila3 enforcement actions. 

56. Neither the issuance of this AONOCAPA nor anything coiatai~~ed herein shall ~~elieve the Respondent of t]~e 
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abligatio~~ to comply with al( applicable laws, including but not limited to ~~ae statutes and regulations cited 
1~e1°ein. 

57. The .Respondent is ~~ot entitled to approval of any permit applications) submitted pursuant to 1•equirements 
contained ]lerein. In the event the Depart~a~e~~~ determines that regulated activities do not meet the req~iirements 
for pet•mit app~•oval, full restoz•ation of tl~~ unauthorized disturbance will be required. 

58, Pursuant to N.J.S.A. 13:19-15(e); N.J.S.A 73:9B-1 e1 seq., and N.J.S.A. 5~:16ATS~ et seq, any person who 
violates the px-ovisio~~s of tI~~ A.ct, o~• any code, ~~ule regulation or order promulgated or issued pursuant thereto, 
or who fails to pay a civil administrative penalty iii full, shall b~ subject, upon order of the court, to a civil 
penalty not to exceed $25,000 for eac~~ violation. Each clay during which the violation continues constitL€tes are 
additional, separate, and distinct offense. 

59. Pursuant to N.J.S.A.]3:9B-21, N.J.S.A S~:l6A-63and N.J.S.A. I3:I9-18 an.y person ~~ho willingly o~~ 
negligently violates the provisio~ts of tt~e FWF'A, CAFRA, FH.ACA., or any code, rule, re~u~ation, 
administrative order or court order, promulga#ed ar issued pursuant thereto, shall be guilty, upon conviction, 
of a crime of tl~e thi~•d degree. 

DATE: 

Digifially signed by 
Katrina Angarone 
Date: 2Q23,01.11 
~ s:so:s~ -o~~oa~ 

Katrina Angarone, Assistant Gomrnissioner 
Watershed and Land Management 
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~Wate~sheci & ~,~~a~d I~an~gement 
City a~N~xth Wa~dwood ~+'ile# ~'~~'~.230001-0507-03-QOU9.3 

~t~FRA PENALTY' RA'~'IOIITALE 
~'Ol~ F~IL~.TRE T~ 0~3TA.IN A PERli~7i'I' PRIO~Z TO COND~J~TING R.EG~.J~A7CE1) ACTT'VTTYES 

Pursuant to N.J.A.C. 7:7-29.5, the Department has determined that the base, or daily, penalty shall be determined 
by toialing the poitlts assigned as follows: { 1) Type- conducting a regulated activity without a permit o~• vio~atio~~ of 
a permit condition (2) Cond~rct; (3) Seriousness; and (4) Duration. 
Ptiirsuant to N.J.A.C. ~:7-29.5(b), each violation of N.3.A.C. 7:7-2.112.2 shall constitute an ac3ditiona(, separate and 
distinct violation. 

l .Type of Violation: Co«ducting a regulated activity without a permit. 

The 1Department has cateborizec~ the unpex•mitted un~utho~rized activities that have accurA-eci: 
1. Thy co~~st~•uction of bulkhead "A": 

i. Thy construction 630 iaz~eai• feet x 2ft wide of steel bultchead betwee~~ 5{''to 7 à' Avenue, within a p~•ior 
dune area. (approx.. ] 26Q sq ft} The described length of this bulkhead is based on ii~forrnation 
contained in tine "Combined Environmental Impact Statement and Compliance Statement Pursuant 
to N.J.A.C. 7:7 and 7:7A dated 11/17/2020, prepared by van note-harvey associates. 

2. The construction of bulkhead "B": 
i. The construction of appzoYimately 1,614 linear feet x 2fl wide of steel bulkhead fi~orn 7'~' to 13~' 

Avenue within a prior dune area.(approx.. 3228 sq ft} The described length of this bulkhead is based 
on infarmaiion co~~tained in the "ComUined Environmental Impact Statement and Compliance 
Statement Pursuant to N.J.A.C. 7:7 and 7:7A. dated X 1!17/2020, prepared by vats note-harvey 
associates. 

3. The construction of bulkhead "C": 
i. Tile construction of approximately 229 linear feet x 2ft wide of vinyl bulkhead along the oceanfront 

from 3Ta to 4 h̀ avenues, waterward of the existing bulkk~.ead on a beach. {approx. 458 sq ft} Tl1e 
described length of this bulkhead is based on information contained in the "Combined Environmental 
Impact Statement and Compliance Statement P~~rsua~~t ~o N.J.A.C. 7:7 and 7:7A dated 3111712020, 
prepaxed by van note-harvey associates. 

4. The const~•uction of bulkhead "ID": 
i. The construction of approxia~~ately 267 linear• fee# x 2ft vide of vinyl bulkhead along the oceanfront 

from 4~' to 5'~' avenues, watel-ward of t11e existing bulkhead on a beach (approx. 534 sq ft) Tl~e 
descried length oftlais bulkhead is based otl information contained in the "Combined Er~viron~ilentaJ 
Impact Statement ar~d Compliance Statement Pursuant to N.J.A.C. 7:7 and 7:7A dated 1 t/17/2020, 
pre~aa~•ed by van note-har~~ey associates 

5. The destaruction/remavaUdisturbance of dune ~~~ith or withou# construction throughout North 
Wildwood: 

i. The removal of vegetation, filling and gz~ading of the (now bulkheaded} beach a~~d dune area (approx. 
0.5~ acres) from 5th to 7t~1 Aven~ie, to create a paz•k with playground, walkways and other amenities. 

ii. Tf~e placement of crushed clam fill material fir tl~e creation of a path tl~~~ougl~ approx. 8,565 sgft of 
dune/CAFRA area from Surf Ave to the Lou Booth Amphitheater. 

iii. The excavation of beach berm at 11 ~' Avenue and the transpot-~ ar~d placement of the excavated sa~~d 
~7~t~'V~l'Il 1~~'-16`~ AVeI1t1eS, 1IlCILIC~IIl~T ~Tading tl~e sa~~d lai~d~~ard into the dune scarp imp~ctii~g 
appz~ox. 3,969 soft of beach/dune in a CAFRA ~~•ea. 
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6. for the canstruc~io~ and pl~cem~nt of mis~ellan~ous u~a~t~thori~~c~ str•uct~~re~: 
i. The pXacement of an a~prox. 96 sgft concrete landingflagpole adjacent to tl~e .Lau Booth 

Amphitheater. 
ii. The ],084 sgft expansion of concrete sidewalk at Surf Avenue leading to t11e p~.tl~ tl~~~ough the dune 

that leads to the ~,ou Booth Amphitlacater. 
iii. The const~•uction of a X70 square o~ concrete path in a C~1FRA area near• the i~~tersectioli of 2nd ~ 

Ocean. (adja.cenfi. to amphitheater) 
iv. 'T'l~e construction of a 357 soft t~aof covered gazebo structure at the intersection of 2nd and JFK Blvd. 
v. The construction of app~•ox. 4,216 sgft of concrete walkway and composite walk~~vay a~ the Beach 

Patrol building at 15th Avenue. 
vi. The ~lacemei~~/constr~~ction of approx. 4,b91 sgft of storage sheds and fe~lced sto~•age area at the 

Bach Patrol bLulding at 15t1~ Avenue. 
vii. The placemenfiJconstruction of an apprax, $' wide composite bike path betr~~een 15}1 & ? 1st along 

the oceanfront. (appt•ox. 13, 104 sgft) 
viii. The place~~~~t~t of approx. 4~4,98I sgft of crushed clam f tt material for the creation of a walkway 

between 15th and 21st along the oceanfront. 
ix. The z-emoval of vegetation, grading, and filling; o~f a C~FRA area at the intersection of 1st &Surf: 

specif caJly, the placement of concrete &gravel for pathways aaad a bike r~.ck area within a x,234 
sgft area. 

x. The clearing o~ vegetation and grading of a CAFRA area a~ the intersection of lst &Surf: 
Speci#ically, the placeme~~t of an approx. 23~ sgft platfo~~m with benches. 

xi. Constructiol~ of a S9S soft ~~oof~d gazebo at i st &Surf 
xii. The const~•uctzon of 24,2b4 sgft of composite vvalkwaysl shower pla~forn~sl bench plat~or~~~s etc. 

along the oceanfront at ml~ltiple street end entrances to the beach. 

2. Conduct:

Nlinoa-: any conduct not idez~tifzeci as major or moderate point = 1 point 
Ivlode.~-ate: any unintentional but fo~•eseeabie act or omission = 2 points 
Majoz-: any inte~~tional, delibea~a~e, purposeful, knowing o~• = S poa~zts 
willfizl act or omission 

The conduct fog- ttze above-mentioned activities have been determined as the following: 

1. For the eoaistruction of The conduct of the Respondent is considered to be I'~Ioderate = 2 points 
~ulkljead "A" 

2. For tffie construction of The conduct of the Respondent is considel•ed to be Moderate = 2 points 
bulkhead "B'' 

3. For the construction of The conduct of the F~espandent is considered to be Moderate = 2 points 
bulkhead "C" 

4. For the car~st~-action of Tl~e conduct of the Respondent is considered to be. M[odera#e = 2 poitats 
bulkhead "D" 

5. Foy- the destruction/d~stu~•~ance The condLact of the Respondent is consicir~red to ~e Moderate = 2 points 
of dune with or ~~rithoiit 
construction 

6. For the constt•uction aid The conciuc.t of the Respondent is co~lside~~ed to be IVloderaYe = 2 points 
placement of miscellaneous 
unauthorized structures: 
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3. Seariousness: 
The serio~}s~~ess ~acto~• of tl~e violatio7l is assigned poil7ts as provided below and small be based on the a) size of 
vioJatia~~ and b) whether tl~~ activi.ty was cat ducted in a Special A~•ea oz• resource. 
~.. Size: 

r. a violation impacting >2~O,O~D soft = 13 points 
ii. a violation impacti~~g > I50,000 soft up to and including 200,000 sgft = l2 points 
iii. a violation impacting>100,000 soft up to and including J 50,000 sc~~t = 11 points 
iv. a viaiation impacting >70,OOD sq~: up to and including 100,04Q sgft = I 0 ppin~s 
v. a violation impacting >40,000 sgft up to and including 7 ,000 sift = 9 points 
vi. a vio~atiax~ impacting >2D,000 sgft up to a~~d including 40,000 soft = 8 points 
vii. ~ violation impacting > 10,00 sgft up to and including 20,Oa0 sgft = 7 points 
vizi, a vialatzon impacting > 5,00 sgft up to and incXuding 1 D,~00 sgft. = 6 points 
ix. a violation impacting >2,000 sgft up to and including 5,~~~ sgft = 5 points 
x. a violation impacting > '750 sgft up to and including 2,000 sgft = 4 poi~~ts 
xi, a violation impacting X500 sgft up to and i~~cluding 7S0 sgft = 3 points 
xii. a violation impacting >50 sgft up to and including 500 sgft = 2 points 
xiii. a viola#ion impacting up to and including SO sgft = 1 poi~~t 

The size of the fo~lowinb violations are determined as follows: 
1. ~o~~ the construction off' bui~head "A" 

63~ linea~~ feet x Zft wide of steel bulkhead from 5~ to 7 h̀ Avenue (1260 sc~ i~) _ ~ points 
2. Foz• the construction of bulkhead "B" 

l,bl~ linear feet x 2ft wide of steel bulkhead from 7t'' to 13{~' Avenue {3228 sq ft} = 5 points 
3. ~'~r the construction of bulkhead "C" 

?29 linear feet ~ 2 ft wide of vinyl bulkhead from 3rd to 4`~' ~lve~-~ue X428 sq ft) = 2 points 
~. For the constructio~i of bulk~~ead "D" 

267 linear feet x 2 feet w~d~ o.f~~iny] bulkhead ~xom 4th to 5th Avenue (53~ sq ft} =3 points 
5. For the destruc~it~nlgr~ding of dune/construction 

i. The removal of vegetation, filling anti grading of the {now bulkheaded} beach/ dungy area = $points 
(ap~rox. 0.5$ acmes) from 5th to 7th Avenue, to create a park with playground, ~n~alk~vays 
anc~ other amenities. 

ii. The placement of crushed clam fill material for the creation of a path filrou~h appl•o<~. = b points 
8,565 sgft of dine and C~~'R~ area from Surf Ave to the Lou Boot~~ Amphitheater. 

iii. T1ie elcavation of beach at ~ I tf~ Ave and tl~e placeriae~~t of the excavated sand between = S points 
12tH-16t1~ Ave and g~-ad~z~g the salad landward into the dune scam impacting ap~~•ox. 3,969 
sgft of btacl~/dune in a CAFRA area. 

6. For the construction and placement 4f ~niscellane~us unauthorized structures: 
i. The. placement of a~~ approx. 96 sq ft concrete landinglfla~pole adjacent to the. Lou Booth = 2 points 

Ampl~itlae~tea-. 

ii. The 1,~8~ sq ft expansion o~conc~~ete sidewalk at St~a•f Avenue leading to tt~e path thr'OLI~;h = A points 
tl~e du~~e that leads to tl~e Lo~~ Booth A~1~phitl~eate~•. 

iii. The place~a~el~t of a 470 sq ft of concrete path in a CAFRA at•ea near the i~lter5~ctaon of = 2 points 
2z~d & ~c.ean. (adjacent to amphitheater) 

iv. The construction of a 357 sq ft roof cove~•~d gazebo st~•uctl~re at tl~e intersection of 2r~d and = 2 points 
JFK Blvd. 

The co~~st~-uctio~~ of approx. 4,21 b sq ft of concrete walkway and composite ~~~alkw~y at = ~i points 
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tl~e Beach Patrol buildi~~g ~t 1 Stl~ Avenue. 

vi, Tl~e placement/construction of approx. 4,691 sq ft of storage sheds/fenced storage a~-~a at = ~ points 
the Beach Patrol building at 1 Sth Avenue. 

vir. The placemen~lconstructiota of a.n appz'ox, $' composite bike path be~wee~z 15th ~ 2l s~ = 7 points 
along the oceanfront. (app~•ox. 13,1 a~ sq ft) 

viii. The placement of approx. 44,9$ l sq ft of crushed calm sl-~ell fill material fax the creation = 9 points 
of a walkway betwee~i 15th and 2 I S` along the oce~nfro~It 

= S points 
ix. T1~e removal of vegetation, grading and filling of a C~1FRA area at the intec~section of l `t 

& Surf. Specifically, the placement of concrete and grave] for path~~vays and a bike rack 
area within an approx. 4,234 syft area = 2 points 

~. "~"he removal of vegetation, grading ~.nd f Zling of a CAF.RA a~~ea at tlae intersection of 1 ~~t 
& SL~rf, Specifically, the construction a~~d placement of an app~ax.. 230 soft plafiform with 
benches 

xi. Const~•uction of a 598 sc{ ft gazef~o at 1St and Surf = 3 points , 

Xll. T17~ construction of 24,264 sq ft of composite walk~~vaysl s~~ower platforms/ bench = S paints 
pl~.tforms etc, alor~~ the oceanfront at anultiple street end entr~t~ces to the beach. 

c. SUecial Areas(s) 
In audition to t~~e points assessed above, violations conducted in a special area or resource included in N.J.A.C. 7:7-
9 shad be assessed an additional oaae point per speczal aria or z•esouxce. Tl~e followil~g Special Areas were impacted: 

N.J.A.C. Bulkhead 
".r~" 

Bu~~head 
"B" 

Eu~khead 
"C" 

Bulkhead 
"A" 

Dune 
D~st~~rbance 

Miscellaneous 
St~•uctures 

7: 7 9..X 6 .Drc~zes X ~ X 
7: 7 9.22 
~8eacltes 

X X X X 

~: 7- v.2s ~'toorl x x X x x x 
Hazard Areas 
7: 7 9.27 
Wetl~rncls 
7: 7- 9.~8 
Y~rPrrll,~lL 

Bu ers 

X 

Total Points 3 3 2 2 3 1. 
E~cl~ special. area iz~pacted is 1 point 

TQTAL POINTS-SERIOUSNESS: 

1. For the constructio~~ of bulkhead "A" 

2. For the const~•uctioa~ of bulkhead "B" 

Seriousness Total 
(Special Area +Size Total) 

7 paints 

8 Points 
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3. ~'ox• the co~st~•uctiot~ of b~t~l~hea~ "~" 
4 Points 

~. ~c~r the cc~nstructian Qf ~d~lkheac~ "I~" _ ~ ~o~nts 

5. Foy- the tiest~•ucti~nl~~•ading of dune and ~thei• special are~~s 
i. The removal of.~regetation, f Cling and grading of the (now bulkheaded) beach anci dungy area = ~ 1 points 

{approx. 0.58 acres) f~•om Sth to 7th Avenue, to create a park with playgro~~~id, walkways aid 
other amenities. (3 special areas-dyne, beach, flood hazard area) 

ii. The placement of crushed clam fill material foz the creation of a path tl~a~ol~gll appro~.. 8,_565 sgft = 8 PQin#s 
of du~~e and CAFRA/FHA area from Surf Ave to the Lou Booth Amp}~it)~eate~-. {2 special areas-
dune, flood hazaj•d ax ea) 

i ii. Tire excavation of beach a~ i i ~' Ave and the placernen~ of the excavated sand between 12~~'- l 6`~' Ave = S Points 
a~~d ~radin~; tl~e sand landward into tl~e dune scarp irn~actin~ a~p~•oa. 3,969 sgf~i of be~cl~/dune in 
CAFRA area. (3 special areas-dune, beach, flood hazard a~•ea) 

6. for the eonst~-c~ction and ~Iacemen~ of miscell~neo~~s unaa~thorized structures: 
i. The placement of are approx. 9b sgft concre#e landinglflagpole adjacent to tl~e Lou Booth = 3 Poants 

Amphzt}aeater. 

ii. T}~e I,084 sgft expansion of concrete sidewalk at Surf Ave~~ue Ie~.din~ to fhe pafi1~ through the dine = 5 Points 
that leads to the Lou Booth Amphitheater. 

iii. The placement of a 470 square of concrete path in a CAFRA a~~ea ~aea~ the i~~te~-section of 2~1d & = 3 Points 
Ocean. (adjacent to Lou Booth Amphitheatre) 

iv. The construction of ~. 357 sgft rood covered gazebo stz•uctuz•e at tl~e inte~~section of 2nd and JFK = 3 Paints 
Blvd. 

v. The const~•~.iction of approx. 4,216 sgft of concrete walkway a~~d comp~sitt ~~~alk~~~ay at the Beach = b Paints 
Patrol building at 1 Sth Avenue. 

vi. 'T'he Ulac~m~nt/construction of approx. 4,691 sgft of star~~;e sleds ~.t tl-~e Bach Patrol building at = 6 Points 
1 Stl~ Avenue. 

vii. ~'he placement/construction of an appt•ox. 8{ wide composite bike path bet~~~e~z~ l Sth & 25th along = S Points 
the oceaa~front. (approx. J 3,10 soft) 

viii.Tt~e placement of approx. 4 ,981 sgft of crusl~et~ clata~ fill i~~aterial for the creation of a walkway = ~0 Foints 
between 15th and 2 ] st aionb the oceanfront. 

ix. The removal of vegetation, gradzng and filling of a CAFRA area. at 1" ~. Surf: Specifically, the = b Points 
p)acement o~ c~o~~cz-ete and g~~avel for path~~vays ~~nd a bike rack area witlli~~ ~n appz-ox.. x,234 sgft 
area. 

x. The removal of vegetation and ga-adin~ o~~ CAFRA area. at 1 st ~ Surf: Specificall}-~, the construction = 3 points 
a~Id pIac.ement of an appz•ox. 230 sgft platfo~-~~a with benches. 

~i. Constr-uc~t~o~~ of ~ appa~ox.598 sgft gazebo ~t ] 5~ &Surf = ~ points 
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xii. C~nstrucfiion of approx. 24,26 soft of composite walkways/shower/bench platforms = 9 points 
along tE~e oceanfront at m~~ltiple s1:reet end entrances to the beach. 

Tlae total nun~6er of points calculated for Type, Co~~duct and Serrio~rsness of t1~e violations ~~d the ar~~e~unt of daily 
pe~aalty utilizing the Coastal Zo~~e Mana~en~~nt Penalty Assessme~~t Table below is as follows: 

CUA.STAL ZONE MGMT 
PENALTY ASSESSMENT TABLE 

Total Points Penalty Amount 

1 - 3 $500 
4— 6 $1,000 
7 - $ $2,000 
9 - X 0 $3,000 
11 - ] 2 $G,00~ 
13 - I4 X8,000 
15 - 16 ~ 10,00 
17 - 19 $15,000 
2~ - 22 $20,000 

23 or more $25,00 

V'I'AL P(~Tl~ITS PENA.~..T~' 
(CC)N~~JCT + AM~~JNT 
SERTOCJSIVESS) ]PER DAY 

1. Foz• the construction of bulkl~ead "A" 
The construction b3~ linear feet x 2 ft wide of steel bulkhead between 5t~' to 7~' = 9 points ~3,OOD.00 
A~~nue, within a prior beach and dune area. 

2. Foy the constl•uction of bulkhead `~B" 
The construction of approximately l,bl4 linear feet x 2 ft wide of s#eei = lU Points X3,000.00 
bulkhead from 7~' to 13~' Avenue. 

3. ~o~- the construction of bu~kh~ead "C" 
Thy const~•uction of approximately 229 linea~~ feet x 2 ft ~~ride of vinyl bulkhead = 6 Points $1,~U0.00 
along the oceanfi-o~~t fro~~~ 3rd to 4='' aven~~es along, waterward of tl~e existi~~~ 
bulkhead 

4. For the. construction of bulkhead "D" 
The constriction off' approximately 267 linear feet x 2 ft wide of vinyl bulkhead = '7 Points $2,000.00 
along the oceanfront from 4~' to 5~' avenues, ~~atel-ward of tip existing; 
bulkhead. 

5. For the destruction of dines 
i. 'T~he removal of vegetatio~~, filling and gradi~ig oi~ the (now bulkhe.adedj l~eacl~ = 13 Points X8,004.00 

and thine area (approx. 0.58 acres} frort~ 5t11 to 7th Aven~~e, to create a park 
with playground, walk~~~ays and otlaez- amel~ities. 

ix. Tlae placement of crushed clam f 1l matez-ial for floe cl-eatio~z of a path through =10 Points X3,004.00 
a~pro?~. $,565 soft of beach, dune, and CAFRA area fi-o~~~ Surf Ave to the Lost 
Booth A~~aphitl~eate~'. 
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iii. The excavation of beach at 11{x' Ave and the transpo7-Uplaceme~lt off` the _ ~0 Fozzat~ X3,000,00 
excavated sand betrn~een 14~h-1~~'' Ave, including; grading the sand land~~vard 
into the dune scarp impacting appz-o~. 3,968 sgft of beac~~/dune i~~ a CAFR_A 
a~~ea. 

(. For the canstru~tion and placemenfi of miscellaneous unaz~thorizecl structures: 

i. Tl~e placement of an approx. 96 sgft concrete landin~fla.gpole adjacent to 1:i~e Lau = 5 ~'oints X1,{}00.00 
Booth A.mphitlaeater. 

ii. The 1,084 sgft expansion of concrete sidewalk at Surf Avenue l~ad~zlg to tlae p~.th = 7 Points $2,000.00 
through the dune that leads to the Lou Booth Amphitl~eate~•. 

iii. The placetn~nt ova 470 square o~conc~~ete path i~~ a CAFRA area ~~ear the intersection = S Paints $1,0~~.~0 
o~ 2nd & Ocea~~. (adj went to amphitheater} 

iv. The constx•uctio~a of a 357 sgft roof covered gazebo structure at the intersection of 2nd = 5 Points ~~,flOD.UO 
and J~'K B lvd. 

v. Tlae construction of approx. 4,216 sgft of concrete walkway and composite ~vaikway = 8 Points $2,04U.U0 
at the Beach Patrol Uuilding at i 5t11 Avenue 

ri, Ttle placemen#/construction of app~~ox. 4,69 i sgft of storage ~h~ds at the Beach Patrol = S Points $2,000.00 
buildi~~g at 15th Avenue. 

i. The placement/const~•uction of an approx. S' wide composite bike path bet~~vee~~ 15t~a = ~~ JPoizats X3,000.00 
~ 21st along fihe oceanfront.{apprax. 13,104 sgft) 

viii. The placement of approx. 44,9$1 sgft of crushed clam fill m~te~~ial for the =1~ Points $6,000.40 
creation of a walkway bett~veen 15t1~ and 2 I st aIon~ the oceantror~t. 

ix. The ~•emoval of vegetation, g~•adil~g a~~d filling of a CAFRA area at 1't & Su~•f: _ $ Poi~~ts $2,UQU.UO 
Specifically, the placement of concz•~te &gravel fog- pat}~ways and a 1~ike rack area 
within 4,23 sgft 

x. The clearing of vegetation and g~•adin~ ~f a CAFRA. az-ea at ~'` &Surf: Specifically, = 5 Points $I,UQQ.UU 
tine placement of approx. 230 platform with benches 

xi. Construction of a~~ approx. 598 sgf't gazebo at 1S` &Surf = 6 Points $1,OQ~.OQ 

:iii. The const~~uctiaz~ of 24,244 sgft of composite ~r~alk~~-ays/ showez- pl~.tfor~ms/ 
bench platf~tms etc. along the oceanfi~on~ at multiple street end entrances to the beach. _ ~l Points ~6,000.0#~ 

~. Duration:

Pursuant to ~I.J.A.C. 7:7-29.5(c), tl~e L~e~artal~e~~t is authorized to assess a daily penalty, as each da_y during w)aich 
the violations continue or ~•eznaiz~ i~1 dace, without the rzgt~ir~d ~ei-mit slaatl crn~stitute an additional, separate and 
distinct offense. 

The Department hereby e~.ez~cises its discretion to assess a penalty for 1 day per month p~~• violatio~~. 
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Therefore, the Civil Administrative Penalty for ~~tipermitted activities is as follows: 
Ila~e Since IVoi~- I daylPer To~~l Penalty 
~~~Tl~}~I~riCE t0 l~onth 
Present 

1. Fflr the canstru~tion of bulkhead iiA" 
May 6, 2018 3K x 6 i ~1~3,040.00 

Nl onths 
2. Fot• the ~onstruc~ioti of bulkhead "~" 

May 5, 2024 3K x 35 $105,~UO.~U 
NI on~hs 

3. ~'or the const~•uctian of bu~kheac~ "~" 
D~cemb~r 12, 2012 1K x 13I ~13~,UU0.00 

Months 
4. Fo~~ the construction of ~►uikheac~ "ll" 

May G, 2018 2K x 6l $1~z2,000.00 
Months 

S. I+'or the destructiorn of c~un~s 

i. The- a•emoval of vegetation, filling end gradi~ag of t11~ (now IVIai•ch 10, 2U18 87~ x 63 ~504,OOfl.OQ 
bulkheadedj beach a~ad dL~n~ area (~.pproY. O.S8 acres] Months 
from 5~h to '7th A~renue, to create a park with playground, 
walkways and other amenities. 

ii. Tine placement ~f crushed clam fi11 material for the Marc#~ 22, 2016 3~ x 8~ $2b~,000.00 
creation of a path through appt~ox. 8,565 sgft of beae~l~, 1Vlonths 
dune, and CAFRA area ~i•om S~.~rf Ave to tl~e Lau Boatl~ 
Amphitheater. 

iii. The ~x~av~.tion of beach at 1 Its' Ave and the piacemetlt ofi Octob~~• 20, 2022 3~ x 2 $6,OU0.00 
the excavated sand between 12~'-1 b~' Ave, and grading the Months 
sand landward i~~to the dune sca~•p in.~pacting app~~ox. 3,9b9 
stet o~ beach/dun~ in a CAFRA area. 

6. For the construction and placement o~ miscellaneous unauthorized struct~ires: 

i. The placement of an appi•ox. 9b sgft COT1CI~ete March 8, 2020 IK x 37 ~3'7,0OO.OQ 
lanciing/flagpole adjacent to t~~e Lou Booth Amphifi~~eater. Months 

ii. The 1,D8~ sgft expansio~~ of concrete sidewalk at Surf March 10, 2418 2K x 63 ~12b,040.00 
Avenue Ieading to the path through the dune tl~~t leads to the 1~~lonths 
Lou $ootl~ Amphitheater. 

iii. ~']ae placement of a 470 squaxe of cancz~te path i~a a CAFRA March 10, 2Q1 S ~K. x b3 $63,0 0.00 
area near the intersection of 2nd ~. Oceaaa. (adj~ce~~t to Months 
~mpl~it~~eater) 

iv. Tl~e constz•u~tion ova 3S7 sgft z•oof covered gazebo st~•ucture Maz-ch b, 2 17 1 K x 76 $76,OOU.00 
at tl~e intersection of 2nd and JFK Blvd. lUlonths 

v. Ti~~ constructic~~~ of app~~ox. 4,216 sgft ofconcrete/composFte Mc3t'C~1 72; 2016 2K x $8 $176,OQ0.00 
waJ.kway at t~~e Beach Petrol b~~ildin~ at l5tl~ Ave Nlantl~s 

vi. Tl~e p~~cemea~t/constructio~~ of ap~rox. x,691 sgft of sto~•age 1Vlarch 29, 2016 2K x ~8 $176,OOO.UO 
sheds/fenced sto~~age at•ea at the Beach Patrol building at 15th Mont~~s 
Avenue. 
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vii. The p[acemen~/construction of an approx. 8' wide coi~~pasite December 31, 
bike path between l Stl7 & 25t1~ Tong the oceanfi~ont. 200 t 
(a~prox. 13,144 sgft) 

viii. Tlae placement of app~~ox. 44,981 sgft of crushed clam March 12, 2019 
fill material for ti~~ creation of a walkway between l 5th and 
21st along the oceanfront. 

ix. Thy removal o~ vegetation, grading, filling ofi a CAFRA. area March 12, 2019 
at I S~ &Surf: Speeifieal~y tl~e placement of conct-ete and 
gravel for pathways and a bike rack witi~in approx.. x,234 
sgft 

x. Th.e clearing of veg~tat~on and grading ofi~ a CAFRA area at March I2,20l ~ 
1 S` &Surf: Specif cally, the placement of a approx.. 230 soft 
platform with benches 

xi. Construction of an approx.. 59~ soft ~azebc~ at 15' ~ Serf March 6, 2017 
xii. 7'he construction of 24,2b4 sgft of composite walkways/ 

shower platforms/ bench platforms etc, along the ~c~araf~~ont 
at multiple s#reef end ent~•ances to the beach. The si~oti~lers March 10, 201 ~ 
have beep constructed outside of the sewer service area. 
(Also ii-~ violation of N.J.S.A. 58:10A-1 et seq. & N.J.A.C. 
7:14 et. seq.) 

3 K x 274 ~~22,OQ0.00 
Montl~.s 

6K x 50 ~~OU,00~.00 
MoYltl~s 

2K x 50 ~~41U,400.00 
iVlonths 

1 K x 50 ~SO,~U0.00 
Months 

l K x 76 ~76,OOD.00 
Months 

6K x b3 $37$,000.40 
Months 

The Department at its d~scretian, may conti~~ue to assess daily p~~~alties until the current violations are resolved to 
the Department's satisfaction. 

**'~* In genera, start dates fog- detez-mit~ing this ~~enaif}T ratio~~ale have been based upon aerial photography andlol-
other documentation p~•ovide~i by the City or det~~~ani~aec~ based upon site inspections. '~ 

UANUTHORIZ~IJ ACTIV~TrES 'V'V~~'~][~UT A CAFRA ~'ERMI'I' —
'TOTA.L PE1vAL"T"Y ASSESSIVIEIVT: 

$3,619,004.0 
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C~FRA PE~IAL'Y'Y IdATI4~NAL]E F€~~t 
EME~t~E~+iC~ r~.UT~[0~.2~~AT~ON & P]ER~'7C'/C~rI~I~JJ~`T~DI~1 '~~~LATI~UUNS 

The Department has d~tez-~a~~z~~d that tl~e base, or daily, penalty shall be determined as follows: 
(1} Type- violation o~p~rmit co~ad~tions (2} Conduct; (3) 5ez~iousness; and ~4} duration. 

l .Type of Vio~atian: There are ~ violaiions of pet7nits/permit conditions: 

Violation 1 

The following is combined as one violation fir penalty assessi~~ent purposes: 

Noncompliance with the Beach & D~~~~e Mai~~tenance Pez-~aait File# 05 7-03-~~09,3 CZM~700fl] a~~d u~it~a its Special 
conditions 4 & 10. Special condition #4 states, "The proposed activities must be conducted in accordance with $est 
Manag~mej~t Practices as defined Uy the L7epartmetlt in the Rules on Coastal Zone Management in Standards applicable to 
routine Ueach maintenance (N.J.~.C. '7:'7-10.2), Sta~~da~,ds a~plic.able to emergency post-storm beach restoratiai~ (N.J.A.C. 
7:7-10.3) and Standards applicable to ciun~ cre~ti~n and maintenance (N.J.A.C. 7:7-10.4). Activil;ies other than those outlined 
i~-~ these subchaptez•s shall rec~~~ire ac~ditionai a~.~thorizatic~n from the Pz~ograzn. Failure to ~•~ceive such authorization prior to 
activities may wa~~rar~t enforcement actio7~ by the Buz~eau of Coastal and La~~d Use E~~fo~•cement." 

Per N.J.A.C. 7:7-1 .2/10.3/10.4 -Standards for beach and dtane activities: Bttlidozing, excavation, grading, 'V~g~t~.ti0p 

removal oz' clearing, a~ad ~~~ relocation of tl~e existing dunes is not ~.ut9-►orized, and there shall be no disturbance to existing 
dunes. Special co~~ciition #10 states, "Bulldozing, excavation, grading, vegetation ~•emoval, or clearing and relocation o~ 
existing dunes, whether existing or co~~sti~ucted in conjunction with this permit are not authorized under this general permit." 
Tunes were destroyed, removed, relocated., cleared and graded thro~ighout NortY~ Wiidtivood. Beach aa~d dutae a~•eas were 
cleared, graded and activities co~~ducted nod in comptiat~ce r~~ith the permit or best mat~abemen~ practices ~.t N.J,A.C. l 0,2--~ 

And noncompliance with the Sand Back Passing Permit File#OS(~0-07-0006.3 CAF 1X0001 WFD 180001 ~'ailLrre to comply 
with Standa~~d condition #l2 which req~~izes the p~rn~ittee to comply wztla all conditions, site plans, and supporting 
documents appz•oved by the pern~it. 

Stockpiles of sand were placed on fop of approx. b.7 acres of d~ine~ between 7t~' & 13`'' Avenues and in stockpiled locations 
throughout the City Chat were nod authorized by either t~~e beach and dune maintenance permit or the sand back passing 
pelmitlapproved plans. Thy stockpiled sand ti~ias then graded aver the 6.7 acres of dune a~•ea, thus ~•emoving the existing; 
dunes ghat also incl~~ded cY•itical «~ildlife habitat not in compliance tivit(1 either pez7nifi or aUproved Mans. See FINDINGS. 

Violation 2 

T1~e vegetation removal, f llin~, r~iocataon and ~-adi~Ig of an a~p~~ox. 4.57 acres dune adjacent to Seapoz-t Pier occun~ed prior 
to issuance o~the Sand back passing permit File#0500-07-0{?U6.3 CAF 1$Q001 WFD] 80001 ~aad is a violation of floe Beach 
and Dungy Mai~atexaance CA.FRA Permit. File# 0 07-03-0009.3 CZM17000] &special conditions 4 & 10 

Violation 3 
Tl~e folloti~ving is combined as o~ie violatic~t~ fo~~ penalty assessment puz~pos~s: 

Failure to comply ~~vitl~ Special condition #~ 13 of Beach a~~d Dungy. Maintenance CAFRA permit 0507-03-0009.3 CZIV1170001. 
Special condition # 13 states, "Sand trat~sf~~•s to or froth wetland areas that may exist on the beach arc not authorized by this 
pernlit." Sand vas stockpiled orl top of the vegetated dunes/wetlands ~ncl tl~e wetlands were coznp)~t~ly 1'~1T10V~Cj I C~~Sti'OyeC~ 

between 7~' and 13 x̀' avenues (approx. 1.1 acres of freshwater wetlands) 
Failure to comply with special co»ciition #4 of Sane Harvesting/Sand T~•ansfet• Permit #: OS00-07-0006.3 CAF180001 & 
WFD180~O1. The permit states that the project does not p~~opose distuY~bance within fi•esllwate~• «~etlands. Appz•ox. 1.1 ac~~es 
of fi•eshwat~r we~lanc~s were dest~•oyed. 
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Violation ~ 
Failure to comply with conditio~~ S of Emergency Authorization 0507-03-0009.7 CAF22Q01. A compJ~te application for a 
CAFRA Individual Permit and a ~'reshwatet~ VVe.tlands Permit was not submitted within ~0 calenda~~ days of the Department's 
authorization of the emergency permit. 

2. Conduct: Conduct shall be classified as majoa~, moderate or tni7aoz• as follows: 

Major: a~ay intentio~~al, d~libez-ate, purposeful, k~~o~~ing or willful act or 
o~~ission by the violator. Tl~e Depa.rtme~at p~~esuta~es all violations of 
Department permits or authorizations to be knor~~ing violations. 

1Vloderate: any unintentional but foreseeable act or omission 
Minor: at~y conduct i~ot identified as major• or moderate point 

Conduct for all permit violations is MAJOR as the Department presumes all violations of Department permits or 
authoriz~.tions to v~ knowing violations. 

3. Seriousness: Seriousness shall be class~fzed as major, moderate or rnznor as follows: 
Major: any violation ~a~hich has ca~.~sed or has the potential to cause serious 

harm to human .health, safety, tl~e Coastal regulatory program o1• the 
e~~viror~nent; or seriously deviates from the applicable Iaw and/ox-
condition. "Set•ious" deviations include but are trot limited to fihose 
violations wl~ic~~ ax~~ in coz~~.plete co~~~r~.ventioz~ of the ~a~~, z•equiz-eTnent 
and/ar condition, andlor ~~vhfch severely impair or undern~ine the 
pz•otection, operation, oi~ inte~~t of tl~e l~.w, requiret~n~nt or condxtiatl. 
Violations of "major" se~~iousness include but are not limited to any 
unautho~~ized activity occun-ing within or impacting a Special Area, as 
defined i~~ N.J.A.C. 7:7-9. 

MQde~•~te: any violatio~a ti~Thich leas caused o~• has the potential to cause substantial 
lia~-~1~ to human l~.ealth, safety, the Coastal ~-egulatozy program oz the 
enviz•~nment; or s~ibstantially deviates tram the applicable law and/or 
co~~dition. "Substantial deviation" shall include, but not be limited to 
violations which are in sLxbstantiat contravention . of the law, 
requirement and/or C~I3t~I~1U11, and/or which severely impair o~• 
undermine the p7•otection, operation, or• intent ~f the law, requirement 
and/o~• coz~ditioaa. Tlae Depa~-tanent will consider a violation to be of 
moderate sea-iousness if li~~~ ited solely to upland areas that a~-e not 
d~signateci as a «~etland, oi• otl~e~~ Special Area, as defned in N.J.A.C. 
7:7 9. 

Minor: ~~ny violation a~ot desc~•ibed above as Major or Moderate. 

The Ci#y has failed to compl}j with various Lana Use permits /multiple permit conditions and the conditions of the 
issued Emer~~~ncy Authorizations. The violations included unauthorized activities and impacts within multiple 
Special Areas as defined in N.J.A.C. 7:7-9, including dunes, beaches, wetlands, critical wildlife habitat a~ad flood 
hazard areas and wet•e in co~atz•avea~tior~ of the approved pel•zl~its. 
The Se~~iousn~ss of all pern~it violations is MAJOR. 
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P~g~ 27 ~f ~~. 

T~a~ D~par~t~ent shill deter~ni~e tl~e app~xcable daily ~~nalty ~.rnc~ nt from t~~ Bass I~~ l~ ~'er~~~ty I~rla~ri,c b~;Iow: 
~~R~~~C T~~ES 

IvI .~~~. I~C~I~~R~.fiE M:I?~TE~R 

~iC~D~:~~,`~~ ~ 1 S,D00 '7,~~ ~S,U~Q 

N~ I1~~7R ~ 1 ~~~(~~ S,~QO $ l.,~10~ 

A:lt p~rrrrit ~~i~l ties are I~JI:~jQr C~ni~u~t anc~ 1!VI.~t,~or ~eri.ou~ness 
Daiiy ~a~~e "enai ~~~#JDO 

~. Du.r~ti.ari:

P`~rsu~r~t to I,̀I,.~,A:.C~ 7.7-~9.~~g~, the De~a~t~n~nt is ~utl~c~riz~d to a~ ~~s a ~aiiy ~ena~ty f~a• the total iaumb~r off' 
ealenclar ~~y~~ dur ~~~ ~uh.Ych ea~t~ vi~'lati~n cei~ti.nu~d or rerr~ain~:c~ in place ~~ri~haut the req~ix d `permit. 

-I`I~e I.~epartment ~ u~~:~~~ its ~iscreti~n ~a as:~es:~ ~ t3aily bash p~n~.lt~ of ~S;~t~(~.0~ per ri~:or~tl~i,'for violations ~ W3, 

The D~par~~~ent is using its r~isc~~~iur~ to asses a: daily base p~~al.~y af~~;~,L1~Q.~(} :~'or ~~~ day of~enalt~r for v~c~latic~n 
4. 

E~CF-I ~~i~lation of a~~y permit, per~r►t cfln.tiition, ~r rec~uir~rn~nt s~eri p~rsua~~~ tv 1'~..T.~.A... Y ~: ~'~~- ~ et se;~. ~n~lar 
~].J.~.~. 1~:~-3 ~t eus . ~r ~.:i.5.~. l 3.9A-1 et. set, a~~ ~r~~ permit, card ~ ~n Qr re~u rerrie~t ~ss~~d by ~1~~ ~~pa~t~n~n~ 
p~.~rsua~~t t~~~re~a~ ~~~a11 cc~r~sfiitt~,te an addifiior~~l, s~p~rat~ at~d d ~tin~t vic~la~ion. he~~ any ~ec~u .~remer~t cif these 
s~a~ut s or any regulat~Q~~, rule permit ~a~~~~ t Q~# ~r c~.rder ado~t~d pursu~~~ th~~etc~, ~~a~ ~erta~n tea ~~nre than ore pct, 
Cond on, ~r aecutiren~~, the fia l~Ere t4 ~c~n~rpl~ with s~~c~ ~~quirement: as it ~~~~ ns to each ~ue~i acts ~QTlC~1~7Q1~~ Cl1' 

oc~urr~n~~ shawl coast tuts a~~ additional, se~aara~e anc~ r~ist r~ct vii labor. 

The 17epartment is usi~~ its ~iscre~i~n to co~n~in~lc~Ile~tvely ~s~ue a violatiar~lpenalty ~:sse~sinenf ~`ar s~nila 
v alati~t~s ofbc~tl~ th~`B~ac?~ end Dune Maintenanc>~ P~z~mit CAF.FkA permit # OSt}7-t~3-(?Qa9. ~~M1'ZO~~?l. anal Viand 
Back Passing Permit ~~F~iA1~VFD Permit #: OS~fi~-~?7~-Ot~~~~~ ~C~:F1 ~~401 ~ V~~'bl S~O~I rather than ~a~h vi~l~tion 
of each p~rmat a~ noted l~~:ioc~r. , 

late since ~~+T~u-~ 1.Dayf1'~'~~ntl~ t~ 'Tf~►TAL 
~am.plianc~ P`:r~~ent PEN~.L'~'~:' 

,A.iVI C) CI~iT 
Viol~tic~n 1 
Got~:biy~.~d Non~ompliar~ce ~itl~ tl~e ~~~c~~ ~~Z Dune 
Maint~nai~ce Permit File# O~a7-C}3-(30~~.3 CZMl70~C}l,ant3 
with its S~ec~a~ conditions 4 &. t 0 of ~ nan~compli~nce ~viti-~ 
t~~e Viand ~ac~C Passing ~'errxait File#O5~}0-C~7-t}40&:3 
CAS' l $0 01 WF:I~ 1$ObQ l fiail~lre to comply with St~u~dard 
conditit~n # l 2 which requires the pel~;~~itfiee st~~11 corrtply 
with all conditioi-~s, site plans, ~~d sr:ip~~rtin~ dc~ruments 
approved by the per~71_it. 

Stockpiles of sa~1d ~:vei•e placed o1~ top of approx. +6.7 Beres April 1 b; 2~2~ ~~K x 3~ M~ntl~~ 5~~7~,UOt~.O~ 
cif dunes b~t~v~en ~~' & l ~~' Avenues and in stockpil~c~ 
locations throughout t11e City that wire not at~thorize~i b}f 
either the beech and dura~ maintenance permit or the sand. 
back passim pennitl}~l~ns. 
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The stockpiled sand was then ~racied over• the 6.7 a~t~es of 
du~~e area., thus ~~emoving the existing dunes that also 
included critical wildlife habitat not in compliance ~~ith 
either permit or appz-aved plans. 

Violation ~ 
TI~e vegetation removal, filling, relocation 
anc! grading of ari appro~. 0.57 ac~•es dune adjacent to 
Seapo~-~ Pier occuz~red p~•ioz- to issuance of the Sa~1d 
back passi~~g per»~it a~tid is a violation of the Beach at~d ,dune 19, 2018 25~ x 59 Months ~1,~7_S,OOQ.00 
Du~~te Maintenance Penx~it &special conditions 4 & 10 

Violafi~n 3 Combined No~~compliance `~vith Special 
condition 13 of the Beach c4z. Dune Maintenance Permit April 15, 2~2~ ZSK x 3S Months ~~'~5,000.00 
that s#aces sand t~•ansfers to and from ~~etland areas that 
may exist on the beach a.re nit autizorized and 
Noncompliance with the Sand Beck Passing Permit and 
pions wllicl~ states teat the p~•oject does ~~ot pr•apose to 
disturb freshwater wetlands. The approved plans do not 
a~.~tho~~ize placement of sand in wetlant3 a~~eas. Sand was 
transferred an top of 1. J acres of wetlands fro~~a 7~ — ] 3 ̀'' 
Avenues destro}ping the ~~retlands. 
Violation 4 ~ Fail~r7•e to comply with condition 5 of Januaz-y S, 2fl23 25K. x 1 Days $25,OQO.QQ 
Emergency .A.utl~orizati.on 0507-03-0009.7 CAF22001. A 
complete application fa~~ a CAFRA I~ldividual Permit and 
a Freshwater Wetlands ~'enn~t vas not submi~ed within 
90 calendar days of #Ile Department`s at~tl~.orization o~the 
emergency permit. 

TOTAL CAFRA Civil Aaministra~ive Fenaity violations of Emergency Authorization/ CAFRA 
P~rmitslp~rmit conditions = ~3,2~U,UQ0,0~0.00 

T(3TAL CAFRA PE~iALT"Y ASSESSMENT 

UNAUTHOR~Z~D ACTIVITIES WITHOUT A CAFRA PERMIT 
PENALTY ASSESSIVTEN~C: ~3,619,OOO.QO 

VIOLATION OF CAFTtA PERMIT ~ EMERGENCY AUTHORIZATION 

PENALTY ASSESSMENT: ~3,25~,000,000.00 

TOTAL CAFRA PENALTY ASSESSMENT: $G,Sb9,Q00.U0 
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FLOCID ~AZA~ AREA CONTROL ACT (I'HAC'A~ ~'ENALTY ~TIONAILE 
FOR FAILURE TO (~BTA~N A PERIV~IT P~tIOR TO ~(~I~~UC'~'~N~ REGi.]L,A.7[`E~ ACTNITIES 

Puz•suant t~ N..I.A.C. 7:13-24.5, tl~e Department has det~~•mined that the base, or' daily, FHACA penalty shall be 
determined by totaling the paints assigned as follows: (1} TypeW conducting a 1~egu(ated activity without a permit oY~ 
vio~atio~l of a permit. condition (2) Conduct; ~3) Seriousness — a. Floodway Impacts; U. I~'lood Fringe Impacts; c. 
Area of Riparian Disturbance; d. Severity of kiparian 1}isturbance; and e. Impacts to Other Sp~ciai ResouY•ces of 
Concern; (4} Dl~~•ation. 

Pursuant t~ N.J.A.C. 7:13-2~.5(U}, each ~iolatian of N..~.A.C. 7:I3-2.1 shall constitute an additiozlal, separate and 
distinct violation. 

I . ~vpe: Condctcfiing a I•egulated activity ~~vithout a hermit 

The department has categorized tl~e unpermitted un~uthoriz~d activities that have occurred: 
~. The construction of bulkhead `~A": 

i. The const~~uction 630 linear feet x 2 feet wide of steel bulkhead between S t" to 7~'' Avenue, within a 
pz•ior dune area. The described length of this bulkhead is based on updated infoi~zn~tion contained in 
the "Combined Et1v~z•onmental Impact Statement and Compliance State~nen~ Purs~~ant to N.J.A.C. 
7:7 and 7:7A dated 111] 7/202Q, 'prepared by van ~~ote~harvey associates. {apprflx. 12.60 sq ft) 

2. Tie construction of bulkhead "B": 
i. The constt~uction of approximately 1,614 linear• feet x 2 feet wide of steel bullc~iead fro~11 '7~'' to l3`'' 

Avenue within a prior dune area. The described Iength of this bulklaeac~ is based on updated 
infoz•~natiot~ contained in the "Combined environmental ~►-~pact Stat~n~ent ~z~d Compliance 
State~~~ent Pu~~su~nt to N.T.A.C. 7:7 and 7:7A dated 1.111712020, prepared by van note-l~arvey 
associates. (approx.. 3,228 sq ft} 

3. The construction of bulkhead `4C": 
i. The consf~•uction of approximately 229 linear feet x 2 #~eet wide of vinyl bulkhead along the 

oceanfront from 3i~ to 4~' avenues, water-ward of the existing bulkhead nn a b~~ch. T~~e described 
length of this bulkhead is based on updated information contained iz~ the "Combined Ez~viro~n~nental 
~.mpact Statement a~~d Compliance Statement Purs~.iant to N.J.A.C. 7:7 and 7:7A dated ] l I17/2020, 
prepared by van note-harvey associates. (approx. 458 sq ft) 

4. The construction of bulkhead "D": 
i. Thy cor~str~Fction of approximately 267 linear• feet x 2 ft wzc~e of tirinyl bulkl~zead aloz~~ the 

oce.anfi•ont from 4''' to 5~h avenues, waterward of t~~e existing bulkhead on a beach. The described 
I~Ilgth of this bulkhead is based on updated infar~~~ation contained i.n the "Combined 
Environmental Impact Statement and Complzai~ce State~nez~t P~~z-s~iai~t to N.J.A.G. 7:7 a~ad 7:7A 
dated 1111'7/2020, prepared by van note-harvey associates. (approY 53~ sq ft} 

5. The constructions of sheds ~t 15th Avenue. 
i. The placement/const~-~.~ction of approx. x,693 sgft of storage sheds at the Beach Patz-ol building a# 

15tf~ Avenge. 

2. Conduct of the Res~onclent: 

1Vlajor: an}~ intentional, deliberate, purposeful, knowing, or willful act or omission 
points 

Mode~•ate: a~lv tii~~intentio~~al but foreseeable act or otnissian 
2 points 

Minor: any conduct not identified as M~joj- or I~!(oderate 
= l pt~i»t 
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1. The construction of bulkhead "A." 
The conducfi of t11e Respondents) is considered to be Moderate 

2. The construction off' bulkhead "B" 
The co~~d~~cf of the Res~ol~dent~s) is considered to be 1Vloc~erate 

3. T~~e construction of bulkhead "C" 
The conduct of the Respondents) is considered to be Moderate 

~. ~'he can~t~•uction of bulkhead =`D" 
Tl~.e conduct of the Respo~de~~t(s) is considered to be lY~oderate 

5. The construction o~ sheds at 15t~' Avenue 
The conduct of the Respandent(s) is considered to be 11~oclerate 

3. Seriousness: 

2 JPoints 

= 2 I'oi~its 

2 Points 

2 Points 

= 2 Pints 

a. Channel Cmpaets: The Depat~tment shall assign points as follows for channel impacts: 
i. Up to and including 75 linear feet of channel imparts 

= 1 poi~Yt 
ii. Gz~eate~• than 75 linear feet and up to and incl~~ding 300 linear feet of ~hai~nel impact 

3 points 
iii. Greater than 300 linear feet of channel impacts 

5 points 

Channel impacts were not identified for the referenced violations. 0 points. 

b. F~oodti~-a~~ Impacts: Tlae De~ar~ment shall assign points ~s follows for floadway impacts: 
i. Up to and ir~cludinb 25 cubic yards of fi11 or obstruction 

1 point 
ii: Grater t~~an 25 cubic yards and up to at~d including 100 cubzc yards of fill or abs#z~uctio~~ 

3 points 
iii. Greater than 100 cubic yards- off 11 or obstruction 

5 points 
AND iv. Construction of a habitably building or addition within the floodway 

= 5 points 
AND v. Construction of any other• strE~cture havinb a faotpritlt greater than 1 SO s~. ft. 

= 3 points 
Flc~ach~ay impacts «~~re not iclentifiec~ for the referenced violations. 0 points. 

c. l~ lood Fringe Impacts: T11e Department shall assign points as fellows for impacts ~~ithin tl~e 
flood fi•inge: 

i. Greater than S cubic yards up to and including 50 cubic yards of fill a~• obstr~rctior~ 
= l paint 

ii. Greater tha~~ 50 cubic yards up to and ine3udin~ 200 cubic yards of dill or obstz-ucti.o~~ 
= 3 points 

iii. Greater than 200 cubic yards of fill or obsti•«cti~n 
5 points 

AND iv. Construction of a st~•t~cture constructed ~~ith 1'~ flooz- at or above flood hazard elevation 
2 points 

v. Consti-tzctioza of a habitable structure constr~7cted ~~ith 1St #door beio~v flood hazard elevatio~a 
= 5 points 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 32 of 48   Trans ID: CHC202314671 



City of North VVildwaod, PEA230001-0507-43-0009.3 
Page 3 l of 4a 

AND vi. Const~~uction of any other structure constructed without a permit that does not comply with 
N.J.A.C. 7:13 

3 ~~oints 
vii. Construction of any other• st~•uctuz•e constructed without ~ pez-mit that does coz~~~ly with 

N.,~.A.C. 7:13 
1 paint 

Pursuant to tl~e Findings, the flood fi•inge impacts axe: 

1. Tie construction of bulkhead "A" 
The constr~.~ction of the bt~lkl~~ad was completed without a coastal permit in violation 
of N.J.A.C. 'x:13 

3 Points 
2. ~`he construction of bulkhead "B" 

The construction of the bu~kka.ead was completed without a coastal permit in violation 
of N.J.A.C. 7:13 

= 3 Points 
3. Tlxe construction of bullzhead "C" 

The construction of the b~.~lkhea.d was completed ~vithout a coastal permit in violation 
afN.J.A.C. 7:13 

3 Points 
4. The canst~ructian of butkhead "D" 

The construction of the bulkhead was completed ~~~ithout a coastal pe~-tnit in violatia~~ 
of N.J.A.C. 7:13 

3 Points 
5. The construction of sheds at 15t'' Avenue 

The obstruction caused by the construction o#~the sheds and associated fencing is 
estimated to Ue in excess of 200 cubic yards AND the constrtictian of the sheds was 
completed without a coastal permit in violation of N.J.A.C. 7:13 

= S Points 

d. A~~ea o~ Ri~~arian Disturbance: The Depa~-~ment shall assign points as follows foa• an impact to 
a riparian zone, suc~~ as t1.~e cieari~~g cutting, and/or 
removal of vegetation, the canst~~uctio~~, recoz~st~-uction, 

~~ ~•elocation, oz enlargement of tl~e footpl•int of az~y 
structure, and all site preparation s~acl~ as excavation, 
filling, and grading of a~~y kind ti~vithin the ripa~•i~n 
zone. 

i. Crreater than 4Q0 sgft up to and including 7,000 sgft 
= 1 point 

ii. Gx•eater than "7,Q~0 sgft up to atzd iticluding 15,000 sgft 
= 2 points 

ilt. Gr~att~t" t~13t1 IS,D00 sgft and greater 
= 3 points 

~tipari~3n zone impacts ~ver-e not identified for tl~e referenced violations. 0 points. 

e. Severity of Riparian Disturbance: The Depart7~lei~t small assign p~i~~ts as follows based on t}~e 
a~•ea disturbed and the type of veget~tioa~ disttii•bed. 

The. existing sklrub layer r~~~ithir~ the riparian zone has been removed and the herbacous layer 
~-enaains 

1 point 
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ii. The ripa~•ian zone has been caear-cut of existing woody vegetation (trees and shrubs} with 
stumps remaining 

= 2 poinfs 
iii. The ~-zp~.~•~an zone has been clear-cut of existing woody vegetation and stL~mped with the 

removal of tl~e root, or vegetation ~tl~erwise destroyed by bei~lg buried unde~~ fill 
= 3 points 

~ti~aai-ian zone impacts were not identified fvr the referenced violations. 4 paints. 

f. Violations located in State Or~v~~ed The Department sl~ai] assign 1 point for violations located 
Tidelands: within State-owned Tidelands area for which a 

current tidelands instrument has not been obtained 
or fog• which payment is in a~-~-ears. 

Tidelands ~mpac~s were not identi#ied for the referenced violatx~~ns. 0 points. 

g. Impacts to Resources of Concern: The Department shall assign one (1) ~oxnt foz~ each of 
the following special areas or resources in which the 
unauthorized activity occurred, or wl~ich tivas adversely 
impacted by the unauthorized activity: 

i. A reg~~lated water• idea~tified as Trout Production or Tt•out Maintenance, oz• ~~hic~~ contai~~s 
other fcshery resources; 
ii. A regulated waters designated as Category One; 
iii. A regulated water within the Central Passaic Basin, as defined at N.J.A.C. 7:13-1.2; 
iv. A regulated water that is a present or documented habitat for• threatened o~~ endangered 
species; 
vi. A channel or floodt~vay; 
vii. The poz-~ion of the ~•ipat~ian zone within 25 feet of tl~e top of ba~~1c of a 1•e~~ilated ~~vatez-. 

Impacts to Resources of Concern ~~7ere not identified for the referenced violations. 
0 points. 

The Total number o~ points calculated for Type, Conduct and S~~~io~.3sness of the ~iofations and the amount of daily 
penait}~ t~tilizinb the Mood Hazard A~•ea Control Act Penalty Assessment Table b~lo~v is as follows: 

FHACA PENALTY .ASSESSMENT TABLE 

Total Points Pez~aity Amount 
1-3 $ 500 
~-6 $ 1,0U0 
7-$ $ 2,000 
9-10 $ 3,000 
11-12 $ 6,000 
13-1~ $ 8,OOQ 
l 5-16 $10,000 
l 7-19 $ ] 5,000 
20-22 $2 ;000 
23 ar more $?5,000 

TOTAT.~ PINTS PENALTY 
(CONDUCT + AMOUNT 
SERIOUSNESS) PER DAY 

1. For• the construction of bulkhead "A" 
Tile construction 63~ linear feet of steel bulkhead ~et~veel~ 5 t̀'ta 7 t̀' Aven~ie, = 5 points ~1,000.t10 
«~ithin a flood 1~azard a~•ea. 
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Z. Far the construction of bulkhead "B" 
The constr~~ctioz~ of approximately 1,614 linear feet of steel bulkhead from 7~' = 5 Points $~,ODO,DD 

to l3~' Avenue withi~a a flood hazat•d area. 
3. Fox- the construction o~ buikh+~ad "~" 

The construction of approximately 229 linear feet of vinyl bulkhead along the = 5 Points ~I,000.0(} 

ocea~~fzont fi-om 3`~ to 4~' ave~~ues along, waterward of the existing bulkhead, 
withal a flood hazard area. 

4. For the constriction of bulkiaead "D" 
The canstructio~~ of approximately 267 linear feet of vinyl bulkhead along the = S Points ~].,40O.Q~ 
oceanfront from 4`'' fo 5'~' avenues, water~vard of the exzsting bulkhead, withi~~ a 
flood hazard area. 

S. For tl}e construction of sheds at 15~~' Avenue 
`~'he placement/construction of approx. 4,691 sgft of storage sheds at the .Beach =10 Poi~~ts $3,OOU.~O 
Patrol buildi~~g at 15t1~ Avenue. 

4. Duration of the violation: 

Pursuant to N.J.A.C. 7:13-24.5(c), the Department is autho~•ized to assess a daily penalty, as eac11 da}~ during which 
the violation continues or remains in pl~.c~ withouf the r~gLziz•ed peimit shall constit~~te an a~iditior~al, separate and 
distinct offense. 
The Department hereby exercises its discretion to assess a pe~~a9t~~ for 1 day peg• month per violation. 
Tl-►erefore, the Civil Adaninistra~i~e Penalty for unpennitted activities zs ~s ~`ollows: 

]Date Since Non- 1 clay/e'er• Total Penal#y 
Compliance to Month 
Present 

1. Far the construction of bulkhead "A" 
May b, 20 l$ 1 K x 6 3 ~6~.,fl00.00 

Months 
2. For the construction of bulkhead "~3" 

May S, 2020 1 K x 35 $35,040.D0 
Months 

3. Fc~r the construction of buikhe~d "C" 
December 12, 2012 1 K x 131 $131,0 0.0 

Months 
4. Fol- the construction of bulkhead "D" 

Ma}~ 6, 2018 1 K x 61 $61,D40.00 
Months 

~. For the construction ufsheds/fenced storage area at 15th 

Avenue 
March 29, 2016 3K x 88 X264,000.00 

Months 

The Depal-~ment at its discretion, rtnay continue 'to assess daily pe~~alties until tl~e c~irrent violations a~•e t~esolved to 

the Department's satisfaction. 

~~ ~~ ~~ * In general, Mart dates for det~nnining this penalty rationale have been based u~~on aerial pl~otogra~hy and/or 

other doct~mea~tation p~•ovided by the City o~• determined based upon site inspectio~~s. 

UANUTHaRIZED ACTIVITIES WITHOUT A FHACA PERMIT —
TOTAL PENALTY ASSESSMENT: 

X552,000.00 
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FRESHWATER WETLAI~TDS PRO►TECT~UN ACT I+`~VPA PENALTY RATIOrNALE 
FOYt FAILURE T~► ~B'~'AIN A PERMIT P~t~~R TO CONDUC'~~NG REG~.TLA'T']ED ACTIVITIES 

Pu~•suant to N..J.A.C. 7:7A-22.'7, the Department }gas determined that the base, or daily, F~~VPA penalty shall be 
determined by to~ali~~g tl~e points assigned a.s follows: (l) Type- conducting a regulated activity without a permit or 
violation of a permit condition {2) Co~.duct; (3} Serious~iess — a. ac~•ea~;e of wetlands andlor transition area impacted 
and U. resource val~~e classification; (4) Auratian. 

Pua~suant to N.J.A.C. .7:13,22.7(b), each violatio~~ o~ N.J.A.C. 7:'~~-1-2.1 shall constitute az~ additional, separate and 
distinct violation. 

1. 'Type: Conducting a regulated activity without a permit 

The Department has ca~egorizec~ the unpearmitted unautiho~~ized ~~ctivities that have occurred — no 
Fresh~~vater'4~V'etland Permit was obtained to remove/disturb/fill and construct a bulkhead ~~vithin these 
freshwater wetlands and/or transition areas: 

1. The destruction of Freshwater Wetlands associated ~~vith the construction of bulkhead "B", sand 
backpassing ~i beach end dune maintenance activities: 

i. The ~e~zloval ofi'vegetation, filling, and grading of appro~.imately 1.1 acres of i•eguJated freshwater 
wetlands zn the dune area for tl~e c~r~struction of approximately ~,~14 linear feet of steel b~~lkhead 
from 7`~ to 13t" Avenue, sand back passim; and beech az~d dune maintenance within this area. The 
described length o~this vulkliead is based on info~•mation conta~i~ed a~~ the "Combined. Environmental 
Impact State~~ient and Compliance Statement Pursuant to N.J.A.C. 7:7 and 7:7A dated 1X11712020, 
prepa~~ed by 'Vart T~Iote-FIarvey Associates. 

2. The destruction of Freshwater Wetlands Transition Area associated with the construction of bulkhead 
"B", sand back passing and lieach and dune maintenance activities: 

i. The removal o~ veget~.tion, filling, and grading of approximately 6.7 acres of regulated freshwater 
wetland transition areas in a beac~z and dune a~•ea ~'or the construction of ap~z•oxi~nately 1,6141inear 
feet of steel bulkhead from 7~'' to 13~' Avenue withi~l a prior dune area. TI1e described length of this 
bulkhead is based on informatiotl contained ici the `-Gombinecl Envitonme~atal Impact Statement and 
Compliance Statement Aursi~ant to N.J.A.C. 7:7 and 7:7A dated l I/17/2020, prepared by Van Note-
harvey Associates. 

2. Contlu+ct:

Minor: atay con~uc~ not ic~entzfed as major or moderate point = 1 poia~t 
Moderate: any waintentional but foreseeable act or omissio~~ = 2 poi~~ts 
Major: any intentional, delzbez~ate, p~~rposefui, knor~vin~ or = 5 poi~lts 
willful act or omission 

The conduct for the above-mentioned activities have been deter~z~ined as the following: 

1. For destruction of Freshwater The cond~~ct of the Respondent is coz~side~-ed to be IV~ode~•ate = 2 points 
Wetlands 

2. Fox destruction of Transition The conduct of the R~spoa~dent is c.oxasidered to be Moderate = 2 points 
Areas 

3. Se~•iousness:
The seriousness factoa• of the violation is assig~~ed points as provided below and shall be based o3~ the type, size, and 
locatiaz~ ~f the violation anc~ the acreage of wetlands and/~r transition areas impacted and tlae resource valL~e of the 
freshwater wetland. 
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a, A.creaae cif wetlands a~~d/or transition az-eas impacted: 
i. a violation impacting > ~ acres = 7 points 
ii. a violation impacting > 4 acres feet up to and ix~cludizlg 7 acres = 6 points 
iii. a violation impacting > 2 acres up to and i~~cluding 4 acres = 5 points 
iv. a violation impacting > 7 acres up tQ and incl~~ding 2 acres = ~ points 
v. a violation impacting > 0.S ac~~es up to a~1d including ]acre = 3 points 
vi. a violation impacting > 0,25 acre up to and iz~ciuding 0.5 acre = 2 points 
vii. a violation it~pacting up to and including 0.25 acre = 1 point 

1. ~'flr destruction of Freshwater Per tl~e freshwater• t~vetlands area depicted on the plans for = ~ points 
Wetlands NJDEP permit approval #0500-07-OOp6, l CAF07000I and 

WFD 070001, the estimated impact is app~~oximately 1.1 acres 
2. I'or destruction ~f Txansitioz~ Based on tl~e presence of freshr~~vater wetlands in each disturbed = 6 points 

Areas vegetated dine area, tratlsition area is estimated to be 
appr~~mat~;ly 6.7 ac7~es 

b. Resource value classi~catzon: 
i. a violation impacting exceptional resource value ~~etlands = 7 points 
ii. a violat~ian impacting intel•mediate resource value wetlands = 6 points 
iii. a violation impacting ordinary resource value wetlands = 5 points 
iv. a violation impacting exceptional ~•esaurce value transition areas = 4 points 
v. a violation impacting intennedia~e resource value transition areas = 3 points 

1. For destruction of Freshw~►tei• Pursuant to N1DEP Permit# 0507-03-0004.2 CAF 140 01 & = 7 points 
Wetlands F~V~N'] 4~0~1, ~vl~ich established a ] SOft transition area, the 

resource value is determined to be E~eeptianal 
2. For destruction oft ~'aransation Pursuant to NJDEP Pznni~# 0507-03-X009.2 CAF140001 & = a points 

- Areas ~'WW]~0001, which established a 15~ft tr~z~sition area, the 
z•esouxc~ value is det~r-~nined to be Esc~ptianal 

TOTAL POINTS-SERIQUSNESS: 
~exiousness Total 
(Acreage +Resource Value) 

1. ~'or fhe destruction of Freshwater Wetlands 
l 1 points 

2. Foy- the destruction of Transition Areas 
= 1D Points 

The total number of points calculated fog• Type, Conduct and Seriousness ~f the violations and the amount of daily 
penalty utilizing tlae .F~•esh~vater Wefilands Protection Ac# Penalty Assessment Table below zs as follo~~vs: 

FRESHWATER WETLAI~IDS PROTECTJ~N ACT 
Penalt}r Assessment Table 

'T,otal Points Penalty Amount 
~ 7 ~?s,00a.oa 
~ 6 X23,000.00 
~ s ~21,00a.00 
1~ ~~~,000.00 
1 ~ ~ 17,aoo.00 
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1 ~ ~ ~ s,aoo.00 
1 ~ ~ 13.000.00 
~ o ~l ~,00a.00 
9 $ l 0,000.00 
s ~~,000.00 
~ ~s,000.ao 
6 ~6;000.ao 
~ $s,00a.00 
~ X4,000.00 
3 X3,000.00 

TR'I`AL POIl~T~'S PENALTY 
{CONDUCT + ,AMOUNT 
SERIOUSNESS) PER DAY 

1. For tie destruction of Freshwater Wetlands 
The destruction of app~•oximately ~ .1 acres of freshwater wetla~~ds. =13 points X17,000.40 

2. For the tlestxuction of Transition Az•eas 
The destrucfion of approximately 6.7 acz-es of transition areas. = i2 Points ~1S,OOO.OQ 

4. ~u~ration of the violation: 

I'u~~suant to N.J.A.C. 7:7A-22.7(c}, the Department is authorized to assess a daily penalty, as each day duz-ing which 
the violation continues or remains in place without the req~~ired permit shall constitute an additional, separate and 
distinct offense. 

The Department hereby exercise its discretion to assess a penalty for• l day per month per violation. 
Therefore, the Civil Adminast~•ative PeYlalty for unpe~-~nitted activities is as fa~lows: 

Date Since Non- ~ daylP~r Total Penalty 
Compliance to Month 
Present 

1. For the r~es~ruction of Ft•eshwater Wetlands 
May S, 2020 17K x 35 ~595,O~O.DO 

Months 

2. For the destruction o~ Transition Areas for the 
ea~astruction of bulkheat] "B" 

May 5, 202Q 15K x 35 ~525,U00.00 
Months 

The De~~rtmenf at its discr~tian, z~~ay contiY~ue to assess dai]}~ penalties until the current vice}ations are resolved to 
the Department's satisfaction. 

**~'* In general, start dates for detennininb this penalty ratioa~ale have been b~~sed upon aerial p1-~oto~raphy and/or 
othe~~ documentation provided by the City or determined based upoY~ site inspections. ~~~*~~w~ 

UANUTIYORIZED ACTIVITIES WITHOUT A FRESHWATER WET~,ANDS PERII~~T --
$1,120,004.00 
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~']f~ES~~V.ATER WETLANDS PRfJTECTION ACT PENALTY RATI[JNAIL~ F(.~~ 
~'ERII~IT CQND~T~ON VIO~..~AT~ONS 

The De~~~tment ]aas determi~aed that t~~e base, ar daily, penalty sl~~.~l be determined as follows: 
(1) 7['ype- violation of permit conditions (2) Conduct; (3} Seriousness; and (~) .Duration. 

1. Type of Violation: There is I violation of a Freshr~vateY~ Wetland permit and its permit conditioxls: 

Violation 

Failure to comply ~vvith Freshwate~~ Wetland Permit Condition #lfl of .Bike .Path, Sidewalk and Utility R~construct~on 
Permit #: 050'7-03-0009.2 CAF 14QOO l & F W'1Ul X0001 ~ FWVd 140002. Permit Condition # 10 states, "Pa•ior to site 
preparation, the permittee shall complete a transition area and adjacent freshwater wetland area conserv~.~ion restriction 
atld file the completed i,estrictioi~ with the Office of tine Cape 11~Iay Co~.~nty Clerk." This conservation ~~estt~iction was 
required to preserve and document the loco#ion of fi•~shwat~r wetlands az~d transiti.o~a areas within tl~e oceanfront existing 
duzaes in Noi-tl~ Wildwood. "~'he conse~-vatian ~~estz•iction ~~as nc~t #fled with the Office o~the Cape 1VIay County Clerk. 

2. Coaduct: Conduct shall b~ classifz~ct as major, moderate or minor as follotivs: 

Major: any intentional, deliberate, purposeful, knowing or willfi~l act or 
omissio~3 by the violator. The Deparhnent pz~esumes aXl violations of 
Department permits oz authorizatio~~s to be knowing violations. 

I~Zodel•ate: any unintentional but fo~~eseeabl~ act or omission 
Minor: any cozlduct not ide~~tified as major or moderate point 

Conduct for all permit violations is MAJOR as the Department presumes all violations of Depax-tment permits ar 
aut~~orizations to be knowing violati~x~.s. 

3. Seriousness: Seriousness shall be classified as major, moderate or minor as follows: 

Major: any viol~tioa~ which has caused or has the potential to cause serious 
harm to human health, safety, property, the Fr~silwater Wetla~~ds 
I'xotection Act regulatory p~~ogram o~~ tl~e e~lvirorunent; ar seriously 
deviates ~~•om fihe applicable la~~v and/or cozadition. "Serious" 
deviations include b~~t are not limited to those ~~iolations which are in 
complete contravention of tl~e 3a~v, regtxir~ment and/or condition, 
and/oz' wl~iclz severely impair or undermine the protection, operaf.ion, 
or' intent of tlae law, ~•equireiY3e~~t or condition. Violat~ot~s of "1~~ajor•" 
seriousness include but are not limited to: 

i. Any activity that negatively affects rvaier duality; 
ii. Clearing, ~radin~, or filling of freshwater ~~Tetlatzds; 

iii. Clearing, grading, or filling of transition areas whe~~ done in 
conjunction with sL~ch activities in freslawatez wetlands; 

iv. Clearing, grading, filling, or disturba~~ce of freshwater wetlands 
and/or transition areas in excess of that authorized by a permit or 
Plata; 

v. Fai]«re to timely record a conservatio~~ rest~~ictio~~ or easement, 
and the property has teen sold or tz-ansfea•i•ed; 

vi. Fail~i~•e to report tl~e pz•eser~.ce of ~ historic resouurce during 
construction and/o~~ the desti•uctio~~ of ~ historic reso~~rce ~~~i~hout 
Depat-tme~lt appz-oval; 
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~~ . Fa ~ur~ to ~~rr~pl~l with ~ ~i~tcar~c r~~r~ur~e ~a~' snit ~~~ic~ 
r~quir~m~nt; ar~d 

viii. }~~il~~•~ cif are ap~~i~ar~t car per•mi~~~~e to pr~vid~ z~fQ~mati~n ~~pon 
request t~ de~e~r~~zne ~oinpli,~nce with ~n~ a~pl ~a~1~ l~~ and/~r 
~o~~~iitiQn 

I~od~rate; any violation w~~ ch hay ~~:u:~ed or has the p~at~~ti~.l to e~u~ subs~~.ntial 
l~a~-ri-~ to human health., saf~~~, the Fr~~h~v,~~er ~v' tl~~t~s Protect ran ~~~ 
t'~~U~~.tDt'y p~'D~I`~I"ri aI` ~~"l~ ~t~VlTC?17T~I~TI~, ar substanti~,l.ly devia~:~s ~'r~`m 
`tl~~ ~ppli~able haw a~~d/or cc~n~ ti~~~. y`Sc~U~ta~tial d~via~~a~`' shall 
include; b~~t not be limited to ~i41at~+an~ ~hic~t ~.r in. subst~r~tial 
car~trav~ntic~n ~f the laws xe~uir~rn~~~ andlor cc~nclit on, a~ /~r chic 
severely imp~it~ or underrrt.i:tle the protect~flrt, e~pe.ra~ic~n, ~r nt~~t cif the 
law, ~•e~uil-eme ~t ~i~dlc~r c~ndit~c~n, at~c~/+~r t~az s~ star tip.[[ impair or 
un:~ermine tie prc~te~tion, Qper~~zon, ter ir~t~t~~ Q~' ~I.J.S.A. I~;~B~1 ~t 
s~c~., o'r 5~:1 ~t~-1 et seq., ~r ar~y r~gulati+~n, rule or pearmi~ cr~nd lion 
zs~ue~ by the [~'epaz-~rn~nt per i~a~nt thereto. The Dep mint si~a~l 
ct~~~~id~r ~ viQai~c~n ~h~t is li.rrzit~d s~I~ly ~o ~~~~ trt~~itic~n ~r~~ but is not 
as~Qciated ~vit:13 ~, permit to b~ Uf modexat seri~u~ness. '~lic~~ations +~ 
inod~rate~ serir~~:zsness include; but are nQ~ l mited i~o; 

Failure its notify t}te De~artrr~~n:t ~f ~~r~~n~neem~n:t o~'c+~ns~c~~~ic~ ~; 
ii, Failure t~ trans~cr a pe~nit ~z~ ~~cardanee with tl~zis ~Z~ ter and 

iii. Failure ~t~ tirnely r~card a ~ar~set~v~tic~n restric~i~n o~ ~a.s rn~~t, end 
floe ~ra~ert~ h'~s nc~t bee~~ scald or ~rar~sf~rred. 

M. nor: ~~rio~asn~ss shall apply to ~.ny 'vi~la~~c~n n+~t des~~rib~c~ above ~ a~t~r 
~r lVloderat~. 

`T~i~ t~ h:~s f~.i~ed ~n comply w~tl~ ~'res}~wafi~r V~etlanc~ Permit C~and ti.~n #~0 of ~3i1~~ ~'at~~s ~ d~walk and. Utili~.y 
R e~4rist~ucl rt~n berm t #: ~5~'7-C13-OaQ9.2 CAF 1 ~Oa~ 1 , k~'V4~ W 140001 ~& Ft~ 14C}X102, :Perm t ~o~diti~~ ~l t~ ~tat~s, 
"Friar to site pr~p~r~t vn, the p~rrn tC~~ shall complete a t~-an~ t can ar~~ ar~~ a~,j~ce~t ~re~hur~ter ~~etlan~ area. 
ct~nse'rv~ti~~ ~•e~tricti:r~~~ ~n~i file ih~ ~ompi~t~d re~~•ictio~i r~ith ~h~ ~ffic~ c~~' the ~ap~ I~ila~ ~our~ty ~lerlc.~' This 
eon~~rvat an r~stz-ict~on vas required tc~ pr~~erve and doc ~~~~~nt tie Ivc~~i~in ~# fr~~~~vater wetl~ds ~a~~d transition 
areas v,~i~h :n thy: oc~anfi-ont exis i~~g dunes. the co~ser~ration r~~trict~an was rt~at filed ~.~ r~qu rid by tl~~ p~rm.it. 
T~'l~ 5~~'lOIISI°1~55 ~~ ~I'l1S ~~.I'IT.It~ VI.O~c'~t1011S t:5 N.CO.D~i TE~ . 

'~''he Dep~r~ment s~~all ciete~m ne ~~~ applicably daily penalty an~.owlt fra~rn t ie Ease D~.i1y ~enaltiy Matrix belr~r~v: 

~~~CIU~I~]E~~ 

H 

C~ 

NIAJ{~:1~. I~v~C}L~EI~:I~TE 1VIT~~IC7R. 

~~ ~~~. ~~s,aoo ~,t ~,c~o ~ ~ o,a~o 

1VICQAERt~T~ ~ I ~,~00 $7,500 $S,OCl~3 

MINt)R ~ l Os0~0 ~S,QUO $ l ,q(~0 

P~I:~ja.r Comcl~ct and 1Vlod~er~te ~eriousn~ss = 
Da:'rly Base I"enalty X15,000,00 
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City of Na~-th W ildv~rood, ~'EA23{)001-0507-03-0009.3 
Page 39 of 40 

4. Duration:

Pursua~~t to N.,T.A..C. 7:7A-22.~(g}, the Department is authorized to assess a daily p~~~alty for the total ~~tka-r1b~~~ of 
cale~~daz• days during wlaicl~ each violation coz-~ti~~ue.ci or remained in place without the rec~ui~~~d pez-~nit. 

The Department is using its discr~tio~1 to assess a daily base penalty ~f $15,Oa~.00 per year of vio~aiion. 

Failure to comply wi~l~ Freshwater ~Vetl~.nd Permit 
Conditiotz #10 of Bike Path, Sidewalk and Utility 
Reconst~•uctiazz Pe~~nazt #: 0507-03-0(J~9.2 
CAF 1X0001 & F'VVVV ~ ~OOO l & FW W 14Q002. 
Pe~•z~~~t Coz~ditio~~ # t a state, "P~~iot~ to site 
preparation, the pe~~mittee shall complete a transition 
area and adjacent freshwater ~~etland area 
conservation restric~.ion at~c[ file the completed 
Y•estriction ~vitl~ the Off ce of the Cape May County 
Cle~•lc." This co~~servatio~~ restriction was required to 
pt~eserv~ and docum~~at the location of fieshwater 
wetlands and transition aY~eas within the oceanfront. 
existi~~g dunes. The canse~-~~atio~a zestrictian w~is not 
z~ecoz•ded. 

December 7, 2014 1 SK x 8 Yea~•s ~+12{~,OOO.Oa 

TQTAL Civ~i AdYninistr~tive Penalty for violations of Fresh~vatet• ~'Vet~anc~ Permit cond~tians 
~12Q,~40.00 

TOTAL FRESHWA'T'ER WETLAND FENALT~' ASSESSMENT 

UNAUTH012~ZED ACT~V~TIES WITHOUT A FRESHWATER WETLANAS PERMIT 
PENALTY ASSESSMENT: ~1,12~,0~0.00 

VIOLATION Off' FRESHWATER WETLANA k'ERMIT CQNDIT~UN 

PENALTY ASSESSMENT: ~12Q,000.00 

TOTAL FRESHWATER WETLAND PENALTY ASSESSMENT; $~,240,OOU.00 

AONOCAPA TOTAL CIVIL ADMYNYSTRATiVE PENAY.TY ASSESSMEN7C 

TOTAL CAF1tA PEI~IALT~ ASSESSMENT: ~b,869,00U.00 

TOTAL FLOOD HAZARD AREAL FHACA PENALTY_ ASSESSMENT: X552,000.00 

"I"OTAL FRESH'~VATER WETLAND/~WPA PENALTY ASSESSMENT: $1,2~O,OOa.00 

CAFI2A + FHACA + FWPA = $81661,000.00 
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City of North Wildwaod, PEA230f101- 507-030409.3 
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~~~ini~#r~ti~-e ~:~~e~~s~ ~~i~~~l~~t ~~~1 T'r~~~~r~ ~'~~m 

~~t~e I)~~c ~~t Ts~~~d 

II_ ~'~~~~~ R -a~.~~.t ~~ ~-iieafi~~ ~~c1~ .R~a~~s~~:nt ~e~ ~ tie E~f ~ ~t ~~c~~~~at, ~~•~~ ~~~~~~ ~~ ~+~~~~:~t ~a~ 

~:~1C~~T~.'~~ 

~.. ,~e ~at~ tie ~~~~ ~`~~~,at~ r~►:.~i~-~~ ~~ ~~f~'~ ~~t ~~ ~~t 
~3. .~ ~~p~- ~~ tl~~ E:r~f~r~cem~,nt 1?~~nm~nt ~d a ~i~ ~f ~1~ ~~.~~s ~~~~ ~~~~eal~ci. 
~. ~''~. a~r ~~~ ~~r ~.~~.~ ~f ~e~~~ ~o~ ~ .¢~ ~c~ ` f~~, ~~ ~ ~~.t~~t ~f i~s ~~c-~~t ~..~~~~r~~d~~; 

~_ .~: ~~ ~t~ ~f t~.~ ti~~ r~~e~ ~~ar e #~~a~~; 
~. ~. requ~v~ if` ~~c.~-~~=-at-~'. faa~' ~ ~ r ~er-fry ~.~ari~~ ~~c:ati~~t ~~ ~~~~~~~~ r c~~~~r~~ed ruar~: 
H_ .~ ~~e~r i~a.~i~~.tic~ ~f ~~ ~ i~i~~~~ t~ ~~,~c~tia~~ ~ ~~~t1~:~~t ~h t~:~ D~~a~m~t i~r ~a t~:e 

~~~at~ai~~'s ~~~~c~~~i~ ~~~,rou~ }~~~-a~g ~ ~.~t t~ ~ ~f~~e ~f y~c~~a.~.n~~ra~i~-~ L~.~~~= at~d 
7. ~~ ~~~r~., ~~~~~~~~, ~:~~~~ ~~ ~a~~~ ~cr~~i, ail ~~' ~ ~f~~ra~~~,~a ~~~~d .a~~~-~, ~~~~di~~ ~~ ant ta: 

~f~i~~ ~f ~..~~~1 £~ir~ 

~~1 ~_ ~t~#~ ~~r~et P.~. ~3~~. ~1~~ 
~'re~t~~ ~~~~.J~rs~~T ~~~i~ 

~3u~~~~. ~~ ~o~sta.~. and. Ir~~ tr~~~ ~rn~1a:~~~e ar~~d E ~c~~e~~ 
~ ~ ~1 ~ H~~~~ ~7,-~~u~: quite 
T~~ ~ti~: ~r, l~ie~~- ~~.r~e~ ~~ ~ ~~ 

~i-~isi~u ~f L~~ ~~e~~a~rce ~.~~ti~+n 
~~ 1 Easy ~tat~ ~tr~et 
~~ail ~`o~~ ~(}1-~~~~., PCB B~~c ~~~1 
~'r~ta~. ~T~~,~cr 3~r~~~r 0~~~~-Q~~.~I 

~; . S~i~~atui~_ ~~~e: 
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u'~S°`~~ar`~ NEW JERSEY DEPARTMENT OF ENV~RC~NMENTA~. P~ZUTECTION 

EI~FORCE~ENT-FRESI~~AT~R 1~ETLANDS 

INVOICE NO. 

23004256Q 

Program [merest Type of Notice Amount Due 

MQRTH WILDWC30D CITY ORIGINALtNDN-INITIAL) $ ~~~~d~~~~ . ~~ 

acEANF~oNT BEACH 

North Wildwood, N.~. as~bo ~~~~~ng ~~~~ Due Date NJEMS E~ill !D 

o5a7-o~-~oa9.3 
O1/~D/23 02r2~/23 QUQQ0025106~500 

Summary 

Total Amount Assessed 1, 24 U , D 0 0 .0 D 

Amaunt Received Before Creating Installment Plan (if installment plans is allowed} 0.00 

Amount Transferred To Installment Plant 1, 24 Q , 0 0 0 .0 D 

Installmen# Amount 0 .00 

Total Amount Credited 0 . d 0 

Total Amount Debited (Other Than Amounts Assessed) 4 .0~ 

Total Amount Due 1, Z 4 Q, 0 0~. Q 0 

REMINDER: 
YOU CAN PAY 7HI5 BILL ONLINE WITH A CREDIT CARA OR E-CHECK. 
GO 70 HTTP:iiwww.NJ.~OV/DEP/bNLTNE AND CLICK PAY A PAPER TNVOZC~. 
THE SYSTEM WILL ASK fOR THE INVOICE NUMBER THAT ~5 FOUND AT 'fHE TOP-RIGHT CORNER 0~ 7HIS BILL. 
THERE ZS NO FEE FOR PAYING VIA E-CW~CiC; FAR CREb~T CARD USE,2.OY. OF THE TOTAI. ~ 5.50 1S CFtARGEII. 
7U PAY SILL BY MAIL. SENA A CHECK PAYAB~.E TO TREAStJREit-STATE 0~ NEW JERSEY. 
WRITE INVQIC~ NUMBER AND PRdGRAM INTEREST NUMBER ON CHECK. 
RETURN CHECK wI~'H B4TTOri PORTION DF THIS IMVbICE TO THE NJ DEPARTMENT ~~ TREASURY. 
7F YOU HAVE QUESTIONS SEE BACK OF INVOICE FOR CONTACT INFORMATION. 

See Back C~# Page for Billing Inquiries 

INVOICE ND. 

230042560 D99a1 F {R 3114102) 

lets prWect our earth 

NEW JERSEY DEPARTMENT OF ENVIRONIv~ENTAL PROTECT~~N ~Nvo~c~ n~o. 

.j ENFORCEMENT-FRESHWATER ~IETLA~DS 230042560 

~~~` NJEMS Bilk 1D 
ooa0o~251065500 

Program Interest ID Type of Notice Bifiin Date Due Date Amount Due 
0507-03-Q004.3 ~ ORIGINAI,(NDN-INITIAL) 01/10/23 02/20/23 $ 1,240,UOO.O~I 

Far name and/or address Enter the Amount 

change, check box and write ~ # ~ ~ t ~ ~ ~ ~ ~ of your payment-~ $ 
corrections on the back of this 
Invoice, ~ ~ 1 with your check made payable 1a. 

TREASURER -STATE OF NEW JERSEY 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~rN~~~~~~~~~ 
and mail to: 

N O R T H W I L D W 0 0 D CITY ~IJ DEPARTMEtdT OF TREASURY 

C 4 DEVlSION OF REVENUE 

90I ATLANTIC AVE poBoxa~~ 

NO~'th Wi1dWOOd NJ 08264 -5778 TRENTON, NJ 08646-0417 

EP],00005000710000~100000D~091{]0311,11,1,1],240D~0~000000923004256D2C42 
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I.tt'~p~cto~ earth 

~~~~,~ 
~= ~n\ 

NEW JERSEY DEPARTNIEN~T OF ENVIRONMENTAL PROTECTION 

Program Interest 

MORTH HILDWOOD CITY 

QCEA~iFRQNT $EACH 

North Nildwood, N,l. 0826D 

0507-03-0009.3 

A~N~CAPA 
Prescribed Enforcement Action 

ENFOR~~MENT-~RESH~ATER ~(ETLANDS 

INVOICE NO. 

23004260 

Type of Notice Amount Due 

ORIG~NAL(NQN-INITIAL) ~1,240,OUO.QO 

Billing Date Que Date NJEMS Bill ID 

Q1/10/23 02/20/23 DOOQ~g251Q6550~ 

ASSESSMENTS 
Start-End iJate: 01/1QJ2Q23-01/10/2023 Activity: PEA2300d7 
Assessment Type: PENALTY(~reshwater Wetlands} Status: Open (Pending Payment) 
Regulatory Basis; Amount: $ 1240000.Q0 

Total Amount Assessed: $ 1,2t~0,Op0.00 

D9902F (R 3/14!02) 
Page 1 of ~. 
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I.cYs proTecl ot~r earth 

~~~~~„ 
~ ,~~~~ 

NEW JERSEY DEPARTMENT t3F ENVIRONMENTAL PRC~TECTIQI~ 

ENFORCEMENT--STREAK! ENCROACHMENT 

Program Interest ~ 

j NURTH WILA~lObD CITY 

~C~ANfRt3MT BEACk{ 

North Wildwoad, NJ. Q826t! 

0507-Q3--0009.3 

~ AONOCAPA Prescr~k~ed Enforcement Action 

in~voic~ ~vo. 
Z~oo42sso 

Type a# Notice Amount Due 

QRIGIMAL(NI~N-INITIAL) ~ 552,~g0.DD 

Billing Date Due Date NJ~MS Bill IQ 

O1/1U/23 OZJ20/23 ODUOOD25~.0556D0 

ASSES5MENTS 
Star~~End Date: Oif10J2023~07/10/2023 Ac~iv~~y: PEA230001 
Assessment Type: PEtVALTY(Flood Hazard) Status: Open (Pending Payment} 
Regulatory Basis: Amount: $ 552000.00 

Total Amount Assessed: $ 552,OOQ.QO 

Page Z Ot 1 
D9902F (R 3/tA/02) 
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►~rsp`~~°=~~`~n NEW JERSEY DEPARTIVIENT OF ENVIRONMENTAL PRC~TECT~ON 

ENFORCEMENT-~~TREAM ENCROACHMENT 

INVOICE NO. 

230042550 

Program Interest Type ofi Notice Amount Due 

NaR~rH wa~.nwo~n c~ry ORIGItJALtNOM-INITIAL? $ ~~2~~~p . p~ 

aCEANFRONT BEACH 

North w~~aw~~~, N.~. aa26o Billing Da#e Due Date NJEMS Bill ID 

0507--03-0009.3 
oa.iYai~~ o2i2oi2~ DOQ0002510656~Q 

Summary 

Total Amount Assessed 552 , 0 0 q. 0 Q 

Amount Received Before Creating Ins#allrnent Plan cif installment plans is a!lflwed) 0 .0 0 

Amount Transferred Ta InstaElment Plan 552 , 0 0 D . 0 0 

Installment Amount p . 0 0 

Total Amount Credited 0 . ~0 

Total Amaunt Debited {ether Than Amounts Assessed) 0 . ~0 

To#al Amount Due 552, 000.00 

REMINDER: 
YOU CAN PAY THIS $ALL DNIIN~ WITH A CREt~IT CARS OR E-CHECK. 
GO TO HTTP://wWW.NJ.GOV/DEP/ONLINE ANII CLACK PAY A PAPER INVOICE. 
THE SYSTEM wiLL ASK ~aR 7WE ~NV~ICE NUM~~R THAT IS FOUND AT THE TOP-~icHT coRNER o~ THiS BILL. 
WHERE IS NQ FEE FpR PAYING VIA E-Ct#ECK; ~QR CREDiT CARD USE,Z.O% pF THE TOTAL + 5.50 IS CHARGED. 
Tb #'AY SILL BY MAT1~ SEMD A CHECK PAYABLE TO TREASUFtER~-STATE OF NEW JERSEY. 
WRTTE INVOICE NUMBETf AND PROGRAM INTEREST NUMBER DN CHECK. 
RETURN CHECK 4~~TH $O7TbM f'ORT~dN 0~ THIS INVQICE TO THE NJ DEPARTMENT OF TREASURY. 
TF YOU HAVE QUESTIDN~ 5EE BACK 0~ INVOICE FUR CONTACT INFORMA7IpN. 

See Back Qf Page #or Billing Inquiries 

INVOICE ND. 

23042550 D9901F {R 3l141Q2) 

Lcts protect ot~ earth 

NEW JERSEY DEPARTMENT QF ENVIRONMENTAL PR~TECT~ON ~~vvoic~ n~o. 

ENFORCEMENT--STREAM ENCROACHMENT 230042550 
~;. 

~~~;~ NJEMS Bill ID 
`~~~, 000000251Ub5b~Q 

Program Interes# 1D T e of No#ice Billin Date Due Date Amount Due 
05Q7-Q3-OQU9.~ ORIGINAL(NON-INITIAL) 01/10/23 02/20/23 $ 552,000.00 

for name andlor address r ~ ~ , , 
bux 

' , ~ ~ ~ Enter the Amount 
of your payments $ change, check and write 

corrections on the back of this 
~~~Q~~B. ~ " 1 1 with your check made payable to: 

TREASURER -STATE OF NEW JERSEY 

III,~~I,:l.,~l;1 11,~11~~~~l~lf~~~~llt~~ll~~l~#1~~~~~~ll~ll~~~ and mail lo: 

N O R T H W 1 L D W 0 0 D C I T Y 
NJ DEPARTMENT OF TREASURY 

C ~ DIVISION OF REVENUE 

901 ATLANTIC AWE 
North W a. l d w a o d N J 0 8 2 6 0- 5 7 7 8 

PO BOX 417 
TRENTOfV, NJ U8646-0417 

EP100005000710D0031000000009~,0031,11],1,],0552000C}D[]~00082~00425505C18 
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urs°~a~~.°"`°a~~n NEW JERSEY DEPARTMENT CAF ENVIR.C~NMENTAL PROTECTION i~vvoicE No. 

ENFORCEMENT - CAFRA CCMRE FUND 
2~oo42sza 

~" ~~,~ 
Program {nterest Type of Notice Amount Due 

t~o~~H WILDWOOf~ CITY ORIGINALCN~N-INITIAL) $ 6,869,Op0.0U 

dCEANFRONT BEACN 

N~~t~, Wildwnad, NJ. osabo Billing Date Due Date NJEMS Bii! fD 

o~o~-o~-000 .3 n~~~~~~3 02/2D/23 000~002510654~0 

Summary 

Total Amount Assessed 6, 859 , Q 0 Q. Q Q 

Amount Recei~~d Before Creating Installment Plan (if installment plans is allowed} ~ . ~~ 

Amount Transferred To Installment Plan 6 , 869 , 0 0 0 . Q 0 

Installment Amount 0 .0 0 

Total Amount Credited 0 .0 0 

Total Amount Debited ~C~ther Than Amounts Assessed) 0 .4 Q 

Total Arnoun# Due 6, 8 6 9,~ Q p. Q q 

REMINDER: 
MAKE CHECKS PAYABLE T0: TREASURER - SKATE OF NE~1 JERSEY 
WRITE PROGRAM TNT~REST TD ON YOUR CHECK (SEE BQTTQM STU$) 
RETEIRN 7NE ~Ol'7DM STUB WITH YOtiR PAYMENT 
MAIL PAYMENT ANp STUB TO N.! DEPARTMENT OF TREASURY iSEF BOTTOM STUB) 

See Back UI Page for Billing Inquiries 

1NV(JICE ND. 

23Q042520 o9soi~ s~ sr~~~oz7 

Let's protect o~ earth 

NEVI JERSEY DEPARTMENT OF ENVTRONME~ITAL PROTECTION i►vvac~ No. 

ENFORCEMENT - CAFRA CCMRE F11NIl 230042520 
~'~~~1 

~~~\` NJEMS Bill ID 
00000a2sio~~4o0 

Program In#erect ID T e of Notice Billin Date Due Date Amount Due 
0507-03-0009.3 ORIGINAL(NON-ItJITIAL) O1/1p/23 02/20/23 $6,869,OOO.UO 

For name andlor address Enter the Amount 

change, check box and write ~ ~ ~ ~ ~ ~ ~ ~ ~ ~ of your payments $ 

corrections on the back of thls 
tnvotce. ~ ' ! ' t with your check made payable ko: 

TREASURER -STATE OF NEW JERSEY 
(' I I I ' I ~ I ~ ~ ~ I I (~ I' ( (I (I ~ ~ I and mail to: 

111 11 111 1 1 11 1111 1 1 111 111 11 i IIIIII 1 11 

N O R T H W I L D W 0 0 D CITY NJ DEPARTMENT QF TREASURY 
C Q DIVISfON OF REVENUE 

901 ATLANTIC AVE PO Boxa~7 

NO~'th W11dWOOd NJ Q$260- 5778 TRENTON, NJ 08646-0417 

EP10~005000710D00~10000000D910D311,1111686900000D~000523004252❑3CO2 
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T~Ysproucto~earth 

))~~'' 
,,~1 

NSW JERSEY DEPARTMENT OF ENVIRONMENTAL PRC~TECT~C)N 

Program Interest 

r~o~rr~ w~~nwaon cr~Y 
QCEANFRONT BEACH 

North i~x~.dwa~d, NJ. D82b0 

0507-03-OD49.3 

AONOCApA 
Prescribed Enfcarcement Acti ors 

EN~~RCEMENT — CAFRA CCMRE FUND 

INVOICE NO. 

230042520 

Type of Notice Amount Due 

~RIGINALCN0I~--INITIAL) ~ 6,869,OOQ .00 

Billing Da#e Due Date NJEMS Bill ~D 

aaiioiz3 02/2Q/23 OQ~O~Q251~654Q0 

ASSESSMENTS 
Start-End qat~: o~~~a~2o~~-o~~ia~za~~ Activity: PEA230~p1 
Assessment Type: PENALTY(CA~RA-CCMRE FUND} Status: Open (pending Payment) 
Regulatory Basis: Amount: $ 68b9~0~.Q~ 

Tntai Amount Assessed; $ 6,869,00a.00 

Page 1 of 1 
D9902F {R 3l1dl02) 
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MATTHEW J. PLATKIN 
ATTORNEY GENERAL OF NEW JERSEY 
R.J. Hughes Justice Complex 
25 Market Street, P.O. Box 093 
Trenton, NJ 08625-0093 
Attorney for Plaintiff State of New Jersey 
Department of Environmental Protection 
 
By:  Dianna E. Shinn (242372017) 

Deputy Attorney General 
(609) 376-2789 

 
SUPERIOR COURT OF NEW JERSEY, CAPE MAY COUNTY 

CHANCERY DIVISION 
Docket No. * ____-22 

 
NEW JERSEY DEPARTMENT OF 
ENVIRONMENTAL PROTECTION, 
 Plaintiff, 
 

v. 
 

CITY OF NORTH WILDWOOD, “XYZ 
CONTRACTORS” 1-10, “JOHN 
AND/OR JANE DOES” 1-10,   
 Defendants. 

Civil Action 
 
 

CERTIFICATION OF 
JENNIFER L. MORIARTY IN 
SUPPORT OF PLAINTIFF NEW 
JERSEY DEPARTMENT OF 

ENVIRONMENTAL PROTECTION’S 
ORDER TO SHOW CAUSE FOR 
PRELIMINARY INJUNCTION & 

TEMPORARY RESTRAINTS 
 

I, JENNIFER L. MORIARTY, of full age, certify and say: 

1. I am the Director of the Division of Land Resource 

Protection (“DLRP”) at the Department of Environmental 

Protection (“DEP”).  I have been in this position since March 

2021.  My duties include providing direction to the Division 

regarding, among other things, policies and procedures to be 

followed when making permitting decisions under the Coastal Zone 

Management Rules, N.J.A.C. 7:7-1.1 to -29.10 (“CZM Rules”).  

This includes reviewing decision-making where appropriate 
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related to permitting decisions, including emergency 

authorization requests pursuant to N.J.A.C. 7:7-21. In addition, 

I am responsible for providing direction to the Division on 

policies and procedures to be followed when pursuing enforcement 

actions related to violations of the CZM Rules.  

2. I graduated from the University of Delaware and received 

a legal degree from Temple University.  Before joining DEP, I 

worked as Deputy Attorney General in the New Jersey Division of 

Law.  

3. Since I started as the Director of DLRP, I have become 

familiar with NWW’s unauthorized regulated activities along its 

oceanfront beaches.  These include the installation of a lengthy 

bulkhead from 3rd Avenue to 13th Avenue without the proper permit 

approval and the destruction of dunes, wetlands and wildlife 

habitat in violation of the CZM Rules, the Coastal Area Facility 

Review Act (“CAFRA”), and the Freshwater Wetlands Protection Act 

(“FWPA”).   

4. I make this certification in support of the Department’s 

Order to Show Cause requesting a preliminary injunction and 

temporary restraints to stop NWW from installing a bulkhead as 

previously denied by the Department on October 12, 2022 and in 

violation of CAFRA, the CZM Rules, and the FWPA.  This 

certification outlines NWW’s Emergency Authorization request and 

the Department’s responses to the request, justification for why 
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3 

the Department determined no emergency conditions existed or 

currently exist for the installation of a bulkhead under an 

emergency authorization and without proper permit approval, why 

the permit approval process is critical for evaluating the 

bulkhead proposal and determining potential alternatives to a 

bulkhead under the Coastal Engineering Rule, and potential 

irreparable harm to the freshwater wetland transition area 

behind the Beach Patrol Building if the bulkhead is installed as 

such impacts have not been adequately addressed in the 

permitting process.  

NWW’s Post-Ian Emergency Authorization Request 

5. On October 5, 2022, NWW submitted an Emergency Authorization 

(“EA”) application to the Department pursuant to the CZM Rules.   

Attached to this certification as Exhibit A is NWW’s EA 

application.  

6.  Following the remnants of Hurricane Ian along the shoreline, 

NWW claimed there was an absence of a defined beach berm and 

loss of greater than 75% of the protective dune system in front 

of the Beach Patrol Building/Oceanfront Safety Facility, Block 

317.03, Lot 1 (generally the area between 15th and 16th Avenues), 

and that the City Engineer determined that a breach condition is 

imminent requiring emergency measures to re-establish reliable 

shore protection at this location.  The EA also requested 

emergency relief regarding the 25th Avenue beach access, Block 
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289.03, Lot 1 because NWW alleged significant erosion in this 

area.   

7. NWW specifically requested authorization to immediately 

deploy jersey barriers extending from the 15th Avenue northern 

right-of-way limit line along the landward edge of the dune to 

the 16th Avenue southern right-of-way limit line; remove/relocate 

existing composite/timber decking walkway from in front of the 

building to facilitate the jersey barrier deployment; reshape 

the dune remnants to protect the existing dune vegetation to the 

maximum extent possible, and to establish stabilized slopes 

secured landward by the jersey barrier wall; installation of a 

404LF cantilevered bulkhead; and reconstruct/stabilize the 

vehicular/pedestrian access from the 16th Avenue right-of-way to 

the beach; and finally, immediately reconstruct the 25th Avenue 

beach access via grading and stabilizing fill material and 

reconstruct the sloped ramps and landings.  

8.  The Department quickly responded to NWW’s EA, immediately 

granting partial approval.  On October 7, 2022, the Department 

authorized the use of temporary jersey barriers in a 400 linear 

foot alignment extending from the 15th Avenue northern right-of-

way limit line along the landward edge of dune to the 16th Avenue 

southern right-of-way limit line and the removal of 

composite/timber decking walkway.  This authorization pursuant 

to the CZM Rules (N.J.A.C. 7:7-21) and the Freshwater Wetlands 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 4 of 15   Trans ID: CHC202314671 
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Regulations (N.J.A.C. 7:7A-14) contained several conditions, 

including but not limited to no disturbance to dunes.  The 

Department specifically directed NWW to not conduct any of the 

other requested emergency measures including reshaping the 

dunes, installation of the bulkhead, and reconstruction of the 

access point at 16th Avenue and 25th Avenue.  Those activities 

were not authorized by the Department on October 7, 2022 as the 

Department needed additional time to further evaluate those 

measures under the emergency authorization provisions of the CZM 

Rules and the Freshwater Wetlands Regulations.  Attached to this 

certification as Exhibit B is my October 7, 2022 email to Mr. 

Long.   

9. On October 12, 2022, the Department responded to NWW and 

denied the remaining portions of NWW’s EA request to install a 

bulkhead, scarp reshaping of the oceanside of the dune within 

this area by establishing an angle of repose and “marrying” sand 

and structure on the landward side of the dune, and repair of 

the 25th Avenue vehicular access.  The Department denied this 

requested emergency relief for the reasons expressed below.  

Attached to this certification as Exhibit C is the Department’s 

October 12, 2022 response. The Department’s EA determination was 

published in the DEP Bulletin on October 19, 2022.  

10. An Emergency Authorization will only be issued where the 

applicant can demonstrate that a threat to life, severe loss of 
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property, or environmental degradation exists or is imminent, 

and can only be prevented/ameliorated through a regulated 

activity and is likely to occur/persist/worsen before a permit 

could be issued by DLRP.  N.J.A.C. 7:7-21.1. Unlike Individual 

Permits which take 3 or more months to review and result in 

detailed authorizations containing robust 

environmental/engineering reports, DLRP must issue 

determinations on EA applications within a matter of days. By 

their nature, these applications do not often contain in-depth 

technical information and analyses.  Thus, DLRP quickly reviews 

the information presented by the applicant, and expedites its 

consultations with any subject-matter experts, typically through 

conversations and without preparation of reports or other 

written evaluations. Following the receipt of NWW’s EA request, 

the Department reviewed the application, an aerial photograph of 

the area from October 6, 2022 taken by the Office of Coastal 

Engineering (“OCE”),  photographs taken by NWW of the beach 

patrol property near 15th Avenue on October 6, 2022, on the 

ground photographs taken by OCE near 15th Avenue on October 4, 

2022, and considered the likely coastal effects of the remnants 

of Hurricane Ian that might impact the area.1  DLRP also 

                                                           
1 See the certification of Erick Doyle, from the OCE, which provides a 
detailed analysis of the aerial photograph from October 6, 2022, the 
photographs taken on October 4, 2022, and a detailed overview of the remnants 
of the coastal effects from Hurricane Ian in this area on October 6, 2022, 
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consulted with OCE regarding OCE’s opinion as to whether a 

threat to life, severe loss of property, or environmental 

degradation existed or was imminent. Attached to this 

certification as Exhibit D are the aerial photographs by the OCE 

from October 6, 2022 and the on the ground photographs taken on 

October 4, 2022 by OCE.  DLRP determined after reviewing this 

material and discussion with OCE that there was not an imminent 

threat of the loss of life or property based on the existing 

conditions.  The October 6, 2022 photographs show that after the 

coastal effects of Hurricane Ian subsided, a dune/beach berm 

still was in place waterward of the beach patrol building 

offering adequate shore protection during a future storm.  This 

determination was also informed by the experience of DLRP and 

OCE staff who are familiar with the size and shape of beach and 

dune systems that provide protection in towns along New Jersey’s 

coast.  As such, dune reshaping and a permanent bulkhead were 

not necessary to protect the beach patrol building as asserted 

in NWW’s EA request pursuant to N.J.A.C. 7:7-21.1(a).   

11. DLRP also denied the EA request because EA measures are only 

for immediate action and the bulkhead installation could not be 

conducted immediately as the materials still needed to be 

ordered.  N.J.A.C. 7:7-21.3(d)(1) provides that the regulated 

                                                           
which supports the Department’s determination that an emergency situation did 
not exist warranting dune reshaping or the installation of a bulkhead.  
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activities authorized under an emergency authorization shall be 

commenced within 30 calendar days after the Department’s verbal 

decision to grant the emergency authorization.  There is no way 

that NWW could have met this 30-day deadline of November 11, 

2022 to commence building the bulkhead when NWW did not even 

have the materials for the bulkhead on hand when it sought 

emergency authorization approval on October 5, 2022.  Pursuant 

to N.J.A.C. 7:7-21.3(d)(1), the emergency authorization is void 

as of the 30th calendar day after the verbal approval.  NWW also 

indicated in its EA application that “the lack of sand reserves 

in the lower beach profile also makes it impossible to bulldoze 

sand to the upper beach profile as an alternative means of re-

establishing shore protection.”  NWW’s statement that there was 

a lack of sand reserves in the lower beach profile raised 

further concern for DLRP that use of that sand to “reshape” the 

dune would compromise the lower beach profile.  NWW also did not 

specifically request in the EA to move sand from any other 

location to reshape the dune near 15th Avenue and DLRP did not 

believe additional disturbance to the dune was prudent without 

the necessary detail from NWW as to how exactly that we wanted 

to complete the dune reshaping.  As a result, DLRP denied the EA 

request for dune reshaping.    

12. The Department further explained in its October 12, 2022 

response to NWW that the installation of a bulkhead may increase 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 8 of 15   Trans ID: CHC202314671 



9 

erosion of the dune system waterward of the structure and to the 

north and south of the potential bulkhead and could exacerbate 

erosion in future storms.  As such, a permanent bulkhead needs 

to be reviewed via an Individual Permit application which allows 

for a more thorough technical review.  The Department reminded 

NWW that NWW has a permit application for a bulkhead in this 

location that has been pending with the Department that has been 

administratively deficient since 2020.  The Department 

encouraged NWW to cure the administrative deficiencies in the 

pending bulkhead permit application so that the Department can 

proceed with its technical review of the application pursuant to 

the CZM Rules, the Flood Hazard Area Control Act, and the FWPA 

regulations, and noted that it is committed to expediting review 

of the permit once the administrative deficiencies are addressed 

by NWW.   

13. Although the Department has been unable to assign a staff 

person to perform an official technical review of the bulkhead 

individual permit application due to the administrative 

deficiencies, DLRP management has read through the pending 

permit application and it does not contain the required analysis 

of alternative shore protection measures under the Coastal 

Engineering Rule, N.J.A.C. 7:7-15.11. The alternatives analysis 

follows the rule’s hierarchy that requires utilization of non-

structural or hybrid shore protection measures if at all 
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feasible or practicable prior to consideration of structural 

remedies such as bulkheads. One purpose of this hierarchy is to 

prevent structural measures like bulkheads from being 

implemented in locations where they may cause serious erosion, 

which is why the alternatives analysis is so important in the 

technical permit review process.  This analysis is performed 

during the technical review of an individual CAFRA permit 

application and that is why the Department informed NWW that a 

bulkhead needs to be reviewed through an individual permit 

application. Installation of the bulkhead without this analysis 

in a permit application may result in additional irreparable 

harm in the future if NWW proceeds with its pending permit 

application for the bulkhead in the same location and the 

Department determines that a bulkhead is not appropriate and 

should be removed.  Removal of the bulkhead may cause additional 

harm to the surrounding environment, including delineated 

freshwater wetlands as discussed further below.  This is why it 

is so critical that NWW continue with its 2020 permit 

application instead of installing the bulkhead without 

authorization in violation of the EA and in violation of CAFRA, 

the CZM Rules, and the Freshwater Wetlands Protection Act.  

14. NWW did however conduct an alternatives analysis in its EA 

application pursuant to the N.J.A.C. 7:7-10.3.  DLRP, in 

consultation with OCE, determined that NWW’s dismissal of other 
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means of shore protection was inadequate.  First, NWW considered 

“backpassing,” which is the movement of sand from one area of 

the beach to another and grading the sand into the dune/berm.  

This alternative would be preferred by DLRP since it is a non-

structural shore protection measure, but NWW indicated that 

there is a lack of sand reserves in the lower beach profile 

making it impossible to bulldoze sand to the upper beach 

profile.  NWW however did just this when it moved sand from 11th 

Avenue to 15th and 16th Avenues and then graded this sand landward 

into the dune.  This was in direct violation of the EA and in 

violation of CAFRA as NWW does not have a current dune 

maintenance permit to perform such work.   

15. NWW also considered transporting material from sand and 

gravel mines, but determined that it was too expensive, 

unfeasible due to a trucking shortage and could damage municipal 

infrastructure, and would be too time consuming.  NWW also 

considered dredging beach fill from sand reserves nearshore or 

offshore. NWW found this alternative to be too expensive and 

time consuming.  NWW considered the placement of rock, rubble or 

concrete as an alternative but found that such an option was 

also too time consuming and could restrict future engineering 

options. Finally, NWW considered the placement of sand-filled 

geotextile tubes.  However, NWW again asserted that it did not 

have an adequate source of beach sand material despite having 
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ultimately gone ahead and moved sand from 11th Avenue to 15th and 

16th Avenues.2  

16. DLRP, in consultation with OCE, determined the alternatives 

analysis did not substantiate NWW’s assertions about costs or 

sand availability, and did not establish that a trucking 

shortage exists that would prevent rock or sediment from being 

delivered within the same 30-day timeframe as the bulkhead 

materials.  Because the bulkhead could not be implemented 

immediately, even if DLRP had determined an emergency did exist, 

the lead-time to install a bulkhead versus the other, less 

structural options, would have been similar and thus a bulkhead 

still would not have been appropriate without individual permit 

review.  

17. On October 20, 2022, the Department received a letter from 

Neil Yoskin, Esq., counsel for NWW, which put the Department on 

notice that NWW was moving ahead with certain immediate actions 

starting on October 20, 2022 to alleviate a public emergency.  

Attached as Exhibit E is the October 20, 2022 letter.  This 

letter stated that NWW disagreed with the Department’s 

determination to deny the EA for the dune reshaping and bulkhead 

because NWW alleged an “imminent threat” exists.  The letter 

                                                           
2 Over the last few years, NWW has typically conducted sand backpassing during 
the winter months to replenish the beachfront. However, it is notable that 
NWW now contends in its alternatives analysis that such a measure is too 
costly and could damage infrastructure. 
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raised a concern that members of the public could walk on the 

dune scarp and be injured.  This was not part of the 

justification provided by NWW in its EA request.  However, the 

public should not be permitted to walk on dunes at any time, so 

this would not be a basis to allow dune disturbance.  Instead, 

NWW could have prevented the public from accessing the scarp 

through less impactful measures to block access, and utilizing 

local law enforcement.  NWW also does not have a current permit 

to conduct sand transfers to move sand to the face of the dune 

to establish a gentler slope and such relief was not 

specifically requested in the EA. The letter ends by stating NWW 

“will leave the State to its legal remedies in this regard.”  As 

such, the Department has been forced to bring this action to 

stop NWW from continuing to violate the EA along with Department 

statutes and rules designed to ensure safe and appropriate shore 

protection measures.    

18. The Mayor of NWW sent a letter to DEP on November 9, 2022 

and November 16, 2022 indicating that NWW intends to move 

forward with construction of at least a 404 linear foot bulkhead 

in the vicinity of 15th and 16th Avenues. Attached as Exhibit F 

are both letters.  

Potential Irreparable Harm to Designated Freshwater 

Wetlands and Habitat 
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19. The Department is the lead agency for establishing the 

extent of State and Federally regulated wetlands and waters.  

The Department issued NWW a Freshwater Wetlands Letter of 

Interpretation (“LOI”) on July 10, 2019 verifying the boundary 

of the freshwater wetlands on Block 317.03, Lot 1, which is 

located directly north of the Beach Patrol Building at 15th 

Avenue.  Attached as Exhibit G is the LOI from July 10, 2019 

that includes a map of the designated freshwater wetland 

transition area and the freshwater wetland boundary.  

20. Regulated activities proposed within a wetland, wetland 

transition area or water area, as defined by N.J.A.C. 7:7A-2.2 

and 2.3 of the FWPA Rules, require a permit from this office 

unless specifically exempted at N.J.A.C. 7:7A-2.4.  NWW has 

applied for a FWPA permit #6 and #6a in its 2020 bulkhead permit 

application because it states that the proposed bulkhead in this 

area will impact the freshwater wetlands transition area near 

the Beach Patrol Building.    

21. The EA stated that the proposed location of the bulkhead is 

designed to avoid previously delineated interdunal freshwater 

wetlands in the back dune north of the project area limit, which 

is near the Beach Patrol Building and it will also avoid 

associated freshwater wetland transition area.  NWW submitted a 

hand-drawn map outlining the proposed location of the bulkhead 

and the boundary line abuts the delineated freshwater wetland 
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Peter L. Lomax, Managing Principal 
(609) 465-6700 ext. 13 
plomax@lomaxconsulting.com 

October 5, 2022 
Via email 

 
New Jersey Department of Environmental Protection 
Division of Land Resource Protection 
501 East State Street, Second Floor 
Trenton, NJ 08625 
ATTN: Ms. Colleen Keller and Ms. Janet Stewart 
 

RE: Coastal Program Emergency Authorization – Shore Protection Measures 
 25th Avenue Beach Access and Beach Patrol Building/Oceanfront Safety Facility 

  Block 289.03, Lot 1 (portion thereof) and Block 317.03, Lot 1 (portion thereof) 
  City of North Wildwood, Cape May County, NJ 
  TLCG File No.: 22-1093.2 
 
Dear Ms. Keller and Ms. Stewart, 
On behalf of the City of North Wildwood (hereafter “City” or “Applicant”), please accept this request 
for an Emergency Authorization pursuant to the Coastal Zone Management Rules (CZMR) 
(N.J.A.C. 7:7 et seq.) under the authority of the NJ Department of Environmental Protection 
(NJDEP). This request follows our previous email exchanges in this regard over the past few days 
during which the low pressure system remnants of Hurricane Ian stalled off the mid-Atlantic coast 
causing a sustained multi-day period of significant coastal flooding throughout the region and, more 
specifically, potentially catastrophic beach and dune erosion to the City of North Wildwood 
oceanfront. Given the absence of a defined beach berm and loss of greater than 75% of the 
protective dune system in front of the Beach Patrol Building/Oceanfront Safety Facility, Block 
317.03, Lot 1 (portion thereof), the City Engineer has determined that a breach condition is 
imminent requiring that emergency measures be implemented to re-establish reliable shore 
protection at this location. Additionally, the 25th Avenue beach access, Block 289.03, Lot 1 
(portion thereof), continues to sustain significant erosion which has undermined this vehicular 
beach access and exposed adjoining shore protection structure to further scour and scarping. 
These emergent conditions were first observed during the weekend (October 1, 2022) and 
exacerbated through the following days (see attached photo pages). 

Please note that, consistent with previous collaborative discussions with the NJDEP and direction to 
keep all parties informed, this submission will be transmitted to the Bureau of Coastal and Land Use 
Compliance and Enforcement staff to ensure that they too are properly informed of the imminent 
threat and the Applicant’s intent to implement emergency shore protections measures in the wake of 
this most recent coastal storm. 

Applicant: 
City of North Wildwood 
901 Atlantic Avenue 
North Wildwood, NJ 08260 
Attn: Nicholas Long, City Administrator 
609-522-6464 
nlong@northwildwood.com 
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It should be noted that, despite the City’s $3.7 million investment in 2022 beach renourishment 
in advance of the summer season via the NJDEP and USACE-approved sand backpassing 
project, residual sand reserves were sufficiently depleted by the end of the season that little 
remained to withstand a single coastal storm event. Sand volume placed as part of the 
backpassing project was shaped into a dune ridge and dry beach area along the oceanfront 
consistent with the approved design template. “The final tally of sand moved from Wildwood 
beaches to the beaches of North Wildwood was provided by the municipal engineer at 361,221 
cubic yards making this season’s transfer the largest thus far in this “in house” effort to restore a 
recreational and storm protection shoreline during this period of extensive oceanfront beach 
erosion manifesting itself in North Wildwood since the late 1990’s.” (2022 Spring Report to the 
City of North Wildwood on the Condition of City Beaches, Stockton University Coastal Research 
Center, July 25, 2022). The prior season, 357,000 cubic yards of sand was backpassed by the 
City for renourishment, also at exceptional expense borne by the City. In total, approximately 
1,611,372 cubic yards of sand has been backpassed to renourish the City’s eroding beaches 
since 2016. However, due to prevailing coastal processes, these reserves have been lost in 
quantity from the beach-dune complex annually and have now settled into offshore deposits. 

As a result of this most recent coastal storm event and in light of the depleted sand reserves 
whereby a dune breach is imminent, the City, as owner of the subject properties and steward of the 
municipal transportation, utility and public safety infrastructure, has given its permission to pursue 
the prescribed emergency measures below and is hereby seeking an Emergency Authorization for 
the following activities: 

15th – 16th Avenues waterward of the Beach Patrol Building (Block 317.03, Lot 1 (portion thereof)) 
1) Immediate deployment of Jersey barriers (20’ segments) in a 400LF alignment extending 

from the 15th Avenue northern right-of-way limit line along the landward edge of dune to the 
16th Avenue southern right-of-way limit line 

2) Remove/relocate existing composite/timber decking walkway from in front of the building to 
facilitate Jersey barrier deployment 

3) Reshape dune remnants, protecting existing dune vegetation to the maximum extent 
possible, to establish stabilized slopes secured landward by the Jersey barrier wall 

4) Installation of 404LF cantilevered steel bulkhead (coated) with timber cap 
5) Reconstruct/stabilize vehicular/pedestrian access from 16th Avenue right-of-way to the 

beach 
The above activities are depicted on a hand sketch prepared by Jim Verna III, P.E. of Van Note-
Harvey Associates Inc., dated October 4, 2022, as well as separate hand-annotated detail sheets, 
each dated October 4, 2022, and a cut sheet for Meever USA sheet piles (attached). A line drawing 
of these proposed measures is in progress and will be transmitted under separate cover for 
reference, once completed. Please note that the topographic contours on the hand sketch are 
vestigial to conditions in 2020 and the aerial image is from February 2022; hence, these do not 
reflect existing conditions. The proposed activities are designed to avoid previously delineated 
interdunal freshwater wetlands in the back dune north of the project area limit, as well as its 
associated transition area. Items 1-3 will commence immediately and are expected to be completed 
over a one-day period. Items 4 and 5 will commence upon receipt of the bulkhead materials delivery 
and mobilization and are expected to require several weeks to complete this installation and 
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associated restorative actions. The project area limits for this activity are depicted on Figure 1 
(attached) at the terminus of 15th and 16th Avenues, area delineated by a red boundary. 
Before specifying the above emergency mitigative actions, an assessment of alternative measures 
was completed by the City Engineer. Specifically, the standards applicable to emergency post-storm 
beach restoration under N.J.A.C. 7:7-10.3 were evaluated, including NJDEP-preferred options 
under (b), for feasibility. The following is a summary of that alternatives analysis. 
Deposition of clean fill material consistent with grain size compatible with that of the existing beach 
material proved to be problematic in terms of sourcing, logistics, and secondary impacts. The 
current oceanfront conditions and profile have, at least for now, severed the route for on-beach 
access to sand reserves further south of the project area limits. Beach berm erosion has extended a 
significant portion of the tide cycle to the waterward extent of both the 24th and 26th Avenue piers 
precluding effective transport of sand which could be harvested from Wildwood beaches (see 
attached photo pages). Moreover, the existing conditions of the profile at Poplar Avenue have 
exposed the City of Wildwood’s stormwater outfall at this location also precluding a southerly truck 
route. Because these locations are inundated daily by the tidal cycle, the deposition of sand in these 
areas to re-establish a trucking route for alongshore transfer of sand is infeasible, at least until the 
beach profile re-forms through accretion (see attached photo pages). The lack of sand reserves in 
the lower beach profile also makes it impossible to bulldoze sand to the upper beach profile as an 
alternative means of re-establishing shore protection. Transport of material from sand and gravel 
mines was assessed, and it was determined that there are several impediments to pursuing this 
option. The sand composition available from the proximate mines, as compared to that of the in situ 
beach material, was found to be inconsistent. Additionally, the logistics of pursuing this option were 
not feasible due to existing trucking shortages as compared to the volume of sand required to 
address this recurrent erosion. Further, offshore sources will require the City’s contractor to 
complete an intermediate sand transfer from street-legal tri-axle dump trucks to the heavy duty off-
highway articulated dump trucks necessary to transit the existing oceanfront conditions. Pursuing 
this option would require duplicative handling of the fill material, if even suitable material could 
eventually be sourced within a reasonable proximity. Given the emergent nature of this matter, there 
is insufficient time to pursue an option that is, at best, inefficient, slow and expensive, but also risks 
secondary damage to municipal infrastructure, including City streets that were not designed for the 
volume and frequency of heavy transport that would be required for this option. 
While hydraulic beach fill/renourishment could access sand reserves in nearshore or offshore 
waters, where prior backpassed sand has settled and which are unattainable via typical 
trucking/backpassing, these dredging projects require scheduling years in advance, and the City 
does not have ready access to or control the availability a dredge for this purpose. The timeline 
for such a process does not reconcile with the current situation faced by the City, nor does the 
City have the funds to pursue such a project without significant State and/or Federal 
participation. 
The placement of rock, rubble or concrete is a very slow process, which again relies upon a 
trucking industry facing existing labor shortages, as well as the challenges of sourcing these 
materials locally and the secondary impacts to municipal infrastructure, including City streets that 
were not designed for the volume and frequency of heavy transport that would be required for this 
option. Additional design concerns were expressed upon evaluating this option in that the placement 
of these materials restricts future engineering options, including facilitation of public access. The 
inability to drive piles for future timber walkover/ADA ramp structures would create challenges to 
efficient and effective public and Beach Patrol staff access to/from the beach. In addition to ready 
access of the Beach Patrol building by its staff, this oceanfront safety facility also provides 
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beachgoers with public restrooms. a first aid station, showers/footwash amenities, and shelter via 
the existing dune walkover/ramp structure at the 15th Avenue right-of-way alignment (see attached 
photo pages). A breach will destroy this access and the placement of rock, rubble or concrete will 
complicate or even preclude the replacement of such a facility. 
The placement of sand-filled geotextile tubes requires a source for beach sand material, which is not 
available from the existing beach conditions and is challenging to acquire from offshore sources as 
was previously described in detail above. To fill these tubes in situ would further deplete the City’s 
oceanfront of sand resources, especially given that the prevailing coastal processes trend is one of 
erosion in this location. While geotextile tubes could serve as a protective measure and means to 
rebuild the dune features, these applications are only effective when combined with a robust, large-
scale hydraulic beach fill project whereby the tube would remain covered for an extended period of 
time. At present, the State and Federal authorities have not advanced a beach nourishment 
program of this type in partnership with the City, and it remains unclear if/when the State/Federal 
Island-wide Dune Construction Project may be implemented from Hereford Inlet south to Cape 
May Inlet to serve as hurricane and storm damage reduction, including its associated planned 
cyclical renourishments. 
In contrast, a bulkhead, when deployed under certain oceanfront conditions where beach re-
nourishment proves to be unreliable and challenging, has proven to be the more efficient and 
effective means of sustainable shore protection measures. These installations can be 
implemented rapidly and have longer useful life options where the cost-benefit ratio can be 
justified and effective shore protection realized. Additionally, the footprint of disturbance for 
these installations can be minimized to reduce secondary impacts and avoid sensitive areas 
where sloped angles of repose would otherwise encroach. This option minimizes the number of 
truck trips required to implement shore protection thereby reducing secondary impacts to the 
municipal infrastructure. Further, given the minimal footprint, future site improvements, including 
public accessways and dune construction, can be effectuated over top of and/or on either side 
of the bulkhead. 

25th Avenue Beach Access (Block 289.03, Lot 1 (portion thereof)) 
1) Immediately reconstruct the beach access via profile grading and deposition of stabilizing 

material within the residual upper beach berm and back beach limits; relatively minimal 
volumes of fill material are required to accomplish the necessary grading and restoration 

2) Reconstruct the sloped ramps and landings within the access to restore the vehicular and 
pedestrian use, including pedestrian public access from the boardwalk and the adjoining 26th 
Avenue pier 

The above activities are depicted on a line drawing titled, “25th Ave and the Beach Adjacent to 
Amusement Pier, North Wildwood Beach, City of North Wildwood, Cape May County, NJ”, prepared 
by Van Note-Harvey Associates Inc., dated October 5, 2022 (attached). Please note that these 
proposed activities are designed to avoid previously delineated interdunal freshwater wetlands in the 
back dune north of the project area limit. While the activities are located within the associated 
transition area, these restorative measures do not extend beyond the pre-existing footprint of 
disturbance and therefore will not result in adverse impacts to regulated areas (see attached photo 
pages). Items 1 and 2 will commence immediately upon receipt of Emergency Authorization from 
NJDEP and are expected to be completed over a one to two-day period. The project area limits for 
this activity are depicted on Figure 1 (attached) at the terminus of 25th Avenue, area delineated by a 
red boundary. 
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Enclosed for review and reference please find the following: 1) a site location map (“Figure 1 Site 
Location on Aerial Photographs Depicting the Project Area Limits,” prepared by The Lomax 
Consulting Group, dated October 4, 2022); 2) existing conditions photographs depicting post-storm 
damage and impacted areas; 3) hand sketch prepared by Jim Verna III, P.E. of Van Note-Harvey 
Associates Inc., dated October 4, 2022, as well as separate hand-annotated detail sheets, each 
dated October 4, 2022, and a cut sheet for Meever USA sheet piles; and 4) a line drawing titled, 
“25th Ave and the Beach Adjacent to Amusement Pier, North Wildwood Beach, City of North 
Wildwood, Cape May County, NJ”, prepared by Van Note-Harvey Associates Inc., dated October 5, 
2022. 

If you have any questions or require additional information, please do not hesitate to contact me.  
Thank you for your prompt attention to this matter. 

Sincerely, 
THE LOMAX CONSULTING GROUP, LLC 

 
     Peter L. Lomax 
     Managing Principal 
 
Enclosures 
 
 
ec: Jennifer Moriarty, Director NJDEP DLRP (w/enclosures) 
 Becky Mazzei, NJDEP DLRP (w/enclosures) 
 Kimberly Cahall, Chief Enforcement Officer NJDEP CLUE (w/enclosures) 

Michelle Kropilak, Manager NJDEP CLUE (w/enclosures) 
 Michael Lutz, NJDEP CLUE (w/enclosures) 
 Mayor Patrick Rosenello, City of North Wildwood (w/enclosures) 
 Nicholas Long, City Administrator, City of North Wildwood (w/enclosures) 
 Jim Verna III, PE, Van Note-Harvey Associates, Inc. (w/enclosures) 
 Neil Yoskin, Esq., Cullen & Dykman LLP (w/enclosures) 
 
 
 
 
 
 
 
 
 
 
 
 
 
PRJ\Act\22-1093.2\RptsApps\2022 EmergAuth\2022-10-05 Lt Lomax to Keller Stewart re Emerg Auth Req Subm 
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THE LOMAX CONSULTING GROUP
ENVIRONMENTAL CONSULTING EXCELLENCE SINCE 1975

 

µDRAWN BY:
EJM

FIGURE 1: 

SOURCE: 

DATE:
2022-10-04

GIS DATA PROVIDED BY THE NJDEP, BING
NEARMAP AND THE COUNTY PLANNING
DEPARTMENT

SITE LOCATION ON AERIAL PHOTOGRAPHS
DEPICTING THE PROJECT AREAS LIMITS

\Prj\Act\22-1093.2\St Map\Rs Map\Aerial - Emergency Authorization

Legend
Project Areas Limits

. 22-1093.2BLOCK 289.03, LOT 1 (P/O); BLOCK 317.03, LOT 1 (P/O)
CITY OF NORTH WILDWOOD, CAPE MAY COUNTY, NEW JERSEY

Site Overview on Bing Maps Aerial 1 inch = 4,000 feet

Project Areas Limits on February 2022 Aerial 1 inch = 500 feet

SCALE: AS NOTED
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BLOCK 289.03, LOT 1 (PORTION THEREOF) AND BLOCK 317.03, LOT 1 (PORTION THEREOF) 
CITY OF NORTH WILDWOOD, CAPE MAY COUNTY, NEW JERSEY  22-1093.2 

 

 
THE LOMAX CONSULTING GROUP 
ENVIRONMENTAL CONSULTING EXCELLENCE SINCE 1975 

SITE PHOTOGRAPHS 

 
PHOTOGRAPH 1. View north of the dune scarp (right) eroded to a point landward of the pre-existing dune 

crest between 15th and 16thAvenues in front of the City of North Wildwood Beach Patrol 
headquarters (left) and upper landing of dune walkover railing (background) 

PHOTOGRAPH 2. View west of the eroded and scoured public accessway at the 25th Avenue beach 
access terminus. 
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BLOCK 289.03, LOT 1 (PORTION THEREOF) AND BLOCK 317.03, LOT 1 (PORTION THEREOF) 
CITY OF NORTH WILDWOOD, CAPE MAY COUNTY, NEW JERSEY  22-1093.2 

 

 
THE LOMAX CONSULTING GROUP 
ENVIRONMENTAL CONSULTING EXCELLENCE SINCE 1975 

 
PHOTOGRAPH 3. View north of the 24th Avenue pier terminus and absence of beach berm waterward 

of the pier end, which precludes the sand backpassing truck route. 

PHOTOGRAPH 4. View south of the City of Wildwood exposed stormwater outfall at the Poplar 
Avenue right-of-way alignment, which precludes the sand backpassing route. 
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BLOCK 289.03, LOT 1 (PORTION THEREOF) AND BLOCK 317.03, LOT 1 (PORTION THEREOF) 
CITY OF NORTH WILDWOOD, CAPE MAY COUNTY, NEW JERSEY  22-1093.2 

 

 
THE LOMAX CONSULTING GROUP 
ENVIRONMENTAL CONSULTING EXCELLENCE SINCE 1975 

 
PHOTOGRAPH 5. View of the City of North Wildwood Beach Patrol headquarters which serves as a 

critical oceanfront safety facility with public access amenities. Note: eroded dune 
scarp is located at the right edge behind the dune fencing. 

PHOTOGRAPH 6. View of the dune walkover and ADA access ramp in front of the City of North 
Wildwood Beach Patrol headquarters. Note: eroded dune scarp is located 
immediately behind the upper staircase landing. 
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MSZ  16-375 (Cold rolled sheet piles)

Section Product Shape Section Moment of Width Height Thickness Weight Weight Coating Coating
description group Modulus Inertia flange web single 2 sides area

in3/ft in4/ft inch inch inch inch lbs/ft lbs/ft2 ft2/ft ft2/ft

cm3/m cm4/m mm mm mm mm kg/m kg/m2 m2/m m2/m

MSZ  16-375 Cold rolled
sheet piles Z

34.0 267.9 31.05 15.54 0.375 0.375 59.7 23.06 7.54 1.43

1,825 36,580 789 395 9.5 9.5 88.79 34.31 2.30 1.43

Production acc. ASTM standards in A572 GR50 or A328
available from inventory and production
Origin: USA

  PILING PRODUCTS   SHEET PILES   PIPES   H-BEAMS
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BLOCK 
288.02
LOT 1 2
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van note-harvey associates, inc.
consulting engineers, planners & land surveyors
103 College Road East ● Princeton, NJ 08540 ● 609-987-2323
211  Bayberry Drive ● Cape May Court House, NJ 08210 ● 609-465-2600 van note-harvey associates

- Since 1894 -
www.vannoteharvey.com Certificate of Authorization

No. 24GA28271300

NORTH WILDWOOD BEACH
CITY OF NORTH WILDWOOD

25TH AVE AND THE BEACH
ADJACENT TO AMUSEMENT PIER

RELEASE 10/05/2022
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From: Moriarty, Jennifer [DEP] 

Sent: Friday, October 7, 2022 11:38 AM 

To: nlong@northwildwood.com; 'Peter Lomax'; Patrick Rosenello 

Cc: Cahall, Kimberly [DEP]; Kropilak, Michele [DEP]; Keller, Colleen 

[DEP]; Stewart, Janet [DEP]; Reinknecht, Dennis [DEP]; Mazzei, 

Vincent [DEP]; Cobb, Jessica [DEP] 

Subject: NWW Emergency Authorization 

Attachments: DEP WLM response to 10-03-2022 Mayor Rosenello NWW 

letter.pdf 

 

Dear Mr. Long: 

  

The Division has reviewed your request to conduct emergency shore protection measures as outlined in 

your agent Mr. Peter Lomax’s letter of October 5, 2022. Given the threat to severe loss of property and 

the emergent nature of the work at the Beach Patrol Building, the Division is authorizing specific shore 

protection measures in this Emergency Authorization (“EA”) while continuing to review your request to 

reshape the dune remnants, install 404LF of bulkhead, and reconstruct access at 16th Avenue and 25th 

Avenue.  Those activities are not authorized by this EA and the City is not authorized to conduct those 

activities at this time.  The Division anticipates responding to those requests next week and has been in 

touch with Mr. Lomax about additional information required for our evaluation.  As stated in the attached 

letter issued by WLM earlier today, the Division is concerned that installation of a bulkhead, as opposed 

to measures that absorb wave energy, will increase erosion.  The Division will continue to work with Mr. 

Lomax to further evaluate. 

 

For the activities specified below, this is your Emergency Authorization; no other documentation will 

follow.  Michele Kropilak, the Division’s Enforcement Bureau Chief, and Kimberly Cahall, the Department’s 

Chief Enforcement Officer, are copied on this e-mail.  I’ve also attached a copy of the letter issued by WLM 

earlier today for ease of reference. 

 

This authorization allows the following activities: 

1. 15th – 16th Avenues waterward of the Beach Patrol Building (Block 317.03, portion of Lot 1) 

•         Immediate deployment of Jersey barriers (20’ segments) in a 400 linear foot alignment 

extending from the 15th Avenue northern right-of-way limit line along the landward edge 

of dune to the 16th Avenue southern right-of-way limit line 

•         Remove/relocate existing composite/timber decking walkway from in front of the 

building to facilitate Jersey barrier deployment 

  

 This emergency authorization is granted in accordance with the provisions of the Coastal Zone 

Management Rules (N.J.A.C. 7:7-21) and the Freshwater Wetlands Regulations (N.J.A.C. 7:7A-14), and is 

further subject to the following conditions: 

  

1. The Permittee shall commence the approved emergency activities within 30 calendar days after 

this authorization of the emergency permit, unless specifically extended by this office.  If the 

emergency activities are not commenced within 30 calendar days of this authorization, this 

emergency permit is void. 

  

2. No disturbance to dunes is authorized by this emergency authorization. 
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3. Once commenced, all regulated activities authorized under this emergency permit shall be 

completed, and this emergency permit shall expire, within 60 calendar days of the Department's 

approval, unless extended by the Department.  If the regulated activities authorized under this 

emergency permit are not completed by the expiration date, these regulated activities shall cease 

until the appropriate individual permits or another emergency permit is obtained from the 

Department for the regulated activities. 

  

3. This Authorization does not alleviate your responsibility to obtain any other local, State, or other 

Federal authorizations required by law. 

  

4. The permittee is responsible for ensuring that the contractor and/or workers executing the 

activity(s) authorized by this permit have knowledge of the terms and conditions of the 

authorization and that a copy of this authorization is at the project site throughout the period the 

work is underway and available for review by any person.  

  

5. The Permittee shall submit to the Department a complete application for a CAFRA Individual 

Permit and a Freshwater Wetlands Permit for the completed activities within 90 calendar days of 

the Department's authorization of the emergency permit.  The application shall include the 

following: 

  

a.       A demonstration that the regulated activities comply with the Coastal Zone Management 

Rules at N.J.A.C. 7:7 and the Freshwater Wetlands Regulations at N.J.A.C. 7:7A; and 

b.       "As-built" drawings, signed and sealed by an engineer, land surveyor or architect, as 

appropriate, showing the regulated activities that were conducted under the emergency 

permit. 

 

Should you have any questions, please do not hesitate to contact me. 

 

Jennifer Moriarty (she/her), Director 

Division of Land Resource Protection 

NJ Department of Environmental Protection  

Mail Code 501-02A 

501 East State Street 

Trenton, NJ 08625-420 

Email: jennifer.moriarty@dep.nj.gov 

P: (609) 984-3444 
 

Note: This E-mail is protected by the Electronic Communications Privacy Act, 18 U.S.C. Sections 2510-2521. This E-Mail and its contents, may be 

Privileged & Confidential due to the Attorney-Client Privilege, Attorney Work Product, and Deliberative Process or under the New Jersey Open 

Public Records Act. If you are not the intended recipient of this e-mail, please notify the sender, delete it and do not read, act upon, print, 

disclose, copy, retain or redistribute it. 
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From: Moriarty, Jennifer [DEP] 

Sent: Wednesday, October 12, 2022 3:47 PM 

To: Peter Lomax; nlong@northwildwood.com 

Cc: Patrick Rosenello; Cahall, Kimberly [DEP]; Kropilak, Michele [DEP]; 

Keller, Colleen [DEP]; Stewart, Janet [DEP]; Reinknecht, Dennis 

[DEP]; Mazzei, Vincent [DEP]; Cobb, Jessica [DEP]; Jim Verna; Heck, 

Kelley [DEP] 

Subject: RE: NWW Emergency Authorization 

Attachments: NWW aerial photo October 6, 2022 taken by OCE.png 

 

Dear Mr. Long: 

 

The City of North Wildwood submitted a request for an Emergency Authorization (EA) in the evening 

hours of October 5, 2022 which identified the emergency as “absence of a defined beach berm and loss 

of greater than 75% of the protective dune system” due to erosion from coastal effects caused by an 

offshore storm system (Hurricane Ian) and that a “breach condition was imminent.” 

 

The EA seeks 1) immediate installation of jersey barriers at the City’s beach patrol building/oceanfront 

safety facility located along the western dune toe within the area of 15th and 16th Avenues; 2) future 

installation of a bulkhead in the same location; 3) scarp reshaping of the oceanside of the dune within 

this area by establishing an angle of repose and “marrying” sand and structure on the landward side; 

and 4) repair of the 25th Avenue vehicular access, which the City states  “continues to sustain significant 

erosion which has undermined this vehicular beach access and exposed adjoining shore protection 

structure to further scour and scarping.” 

 

For the Division of Land Resource Protection (DLRP) to issue an Emergency Authorization, the applicant 

must demonstrate that a threat to life, severe loss of property, or environmental degradation exists or is 

imminent, and can only be prevented/ameliorated through a regulated activity and is likely to 

occur/persist/worsen before a permit could be issued by DLRP.  N.J.A.C. 7:7-21.1.  

 

Upon receipt of the EA, DLRP immediately reviewed the submitted information, aerials of the area in 

question and photos taken by the Office of Coastal Engineering of the beach patrol property on 

Thursday, October 6th, the day after the request and after the remnants of any coastal effects of 

Hurricane Ian had subsided. DLRP immediately issued authorization for the installation of the jersey 

barriers, which are a temporary in nature. 

 

After a full review of the information submitted and the condition of the subject area prior to, and after 

the remnants of Hurricane Ian, DLRP has determined the request for the installation of a bulkhead and 

“reshaping of the dune” to provide an angle of repose to the bulkhead, are not eligible for an Emergency 

Authorization because it has not been demonstrated that there is an imminent threat to the loss of life 

or property based on existing conditions.  DLRP has an obligation to review the City’s request for a 

bulkhead via a technical Individual Permit review because the bulkhead could increase erosion to the 

beach/dune system waterward of the structure, and to the north and south of the structure due to end-

effect erosion, which could exacerbate, rather than alleviate, the problems faced by the City in future 

storms.  Further, based on the attached aerial, taken on October 6, 2022 after any coastal effects from 

Ian had subsided, a dune/beach berm still are in place waterward of the beach patrol buildings and 

would offer shore protection during a storm.  Finally,  EA are intended for immediate action, and based 

on the submitted request, the proposed bulkhead installation will not be conducted immediately, but 
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after ordering and receipt of materials.  Thus, the request to install a bulkhead and reshape the dune via 

EA is denied because the standards under N.J.A.C. 7:7-21.1(a) have not been demonstrated. 

 

In this regard, however, the City has a pending permit application for a proposed bulkhead in this 

location which has been administratively deficient since 2020.    A complete technical review of potential 

alternative shore protection measures, including backpassing for which the City holds a valid permit, 

must be conducted to determine the necessity of the proposed structure and to determine which 

solution would have the least coastal impact on the adjacent system (sand volume/transport) as 

required by the Coastal Zone Management rules and would be conducted during the review of this 

application.    It is DLRP’s recommendation that the City cure the administrative deficiencies in its 

currently pending bulkhead application, so that DLRP can begin the technical review of this 

proposal.   DLRP commits to expediting review of the application once the deficiencies are addressed.   

 

Regarding the City’s request to repair the 25th Avenue vehicular access, DLRP also reviewed submitted 

information and aerials which show that this vehicular access was constructed sometime between 2013 

and 2014 without required DLRP authorization.  Legalization of this accessway is not available to the City 

under an EA and the City has not provided information to show that repairing the access is necessary to 

prevent an imminent threat to life and safety.     It appears that there are other vehicular accessways 

immediately adjacent to the area at 24th Avenue (some that were also constructed without prior DLRP 

authorization).  Thus, DLRP denies the City’s request for an EA to reconstruct the accessway.   

 

If the City proceeds with bulkhead installation, any dune disturbance including the requested 

“reshaping,” or proceeds with reconstruction of the 25th Avenue accessway without DLRP authorization, 

it will be subject to enforcement action including Civil Administrative Penalties. 

 

It should also be noted that, among other items, the beach patrol structures to the south of 15th 

Avenue were constructed without the required DLRP permits and are included in the Notice of Violation 

issued to the City in June of 2020.   

 

Should you have any questions, please do not hesitate to contact me. 

 

Thank you, 

 

Jennifer Moriarty (she/her), Director 

Division of Land Resource Protection 

NJ Department of Environmental Protection  

Mail Code 501-02A 

501 East State Street 

Trenton, NJ 08625-420 

Email: jennifer.moriarty@dep.nj.gov 

P: (609) 984-3444 
 

Note: This E-mail is protected by the Electronic Communications Privacy Act, 18 U.S.C. Sections 2510-2521. This E-Mail and its contents, may be 

Privileged & Confidential due to the Attorney-Client Privilege, Attorney Work Product, and Deliberative Process or under the New Jersey Open 

Public Records Act. If you are not the intended recipient of this e-mail, please notify the sender, delete it and do not read, act upon, print, 

disclose, copy, retain or redistribute it. 
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From: Moriarty, Jennifer [DEP]  

Sent: Friday, October 7, 2022 12:12 PM 

To: Peter Lomax <plomax@lomaxconsulting.com> 

Cc: nlong@northwildwood.com; Patrick Rosenello <Prosenello@northwildwood.com>; Cahall, Kimberly 

[DEP] <Kimberly.Cahall@dep.nj.gov>; Kropilak, Michele [DEP] <Michele.Kropilak@dep.nj.gov>; Keller, 

Colleen [DEP] <Colleen.Keller@dep.nj.gov>; Stewart, Janet [DEP] <Janet.Stewart@dep.nj.gov>; 

Reinknecht, Dennis [DEP] <Dennis.Reinknecht@dep.nj.gov>; Mazzei, Vincent [DEP] 

<Vincent.Mazzei@dep.nj.gov>; Cobb, Jessica [DEP] <Jessica.Cobb@dep.nj.gov>; Jim Verna 

<jverna@vannoteharvey.com> 

Subject: RE: NWW Emergency Authorization 

 

Thank you, Peter.  We, in coordination with OCE, are reviewing the information submitted yesterday 

and will have further feedback early next week. 

 

From: Peter Lomax <plomax@lomaxconsulting.com>  

Sent: Friday, October 7, 2022 12:03 PM 

To: Moriarty, Jennifer [DEP] <Jennifer.Moriarty@dep.nj.gov> 

Cc: nlong@northwildwood.com; Patrick Rosenello <Prosenello@northwildwood.com>; Cahall, Kimberly 

[DEP] <Kimberly.Cahall@dep.nj.gov>; Kropilak, Michele [DEP] <Michele.Kropilak@dep.nj.gov>; Keller, 

Colleen [DEP] <Colleen.Keller@dep.nj.gov>; Stewart, Janet [DEP] <Janet.Stewart@dep.nj.gov>; 

Reinknecht, Dennis [DEP] <Dennis.Reinknecht@dep.nj.gov>; Mazzei, Vincent [DEP] 

<Vincent.Mazzei@dep.nj.gov>; Cobb, Jessica [DEP] <Jessica.Cobb@dep.nj.gov>; Jim Verna 

<jverna@vannoteharvey.com> 

Subject: [EXTERNAL] Re: NWW Emergency Authorization 

 

 

 

 

Ms. Moriarty,  

 

Thank you for your response. Please be advised that I responded (yesterday via email…see attached) to 

Ms. Stewart’s direct email request to me for additional clarification. I am not aware of any other 

requests since that time. If any additional information is required, we stand ready to respond in order to 

advance a workable solution that will provide adequate, functional protection to the City, its private and 

public properties and critical infrastructure which remain under threat due to sustained storm damage 

and future risk from inadequate remaining sand reserves in this oceanfront extent.  

 

Thank you for your assistance in this matter. 

 

Regards, 

Peter 

P. Lomax  

The Lomax Consulting Group 

Sent from my iPhone 

 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 22 of 43   Trans ID: CHC202314671 



On Oct 7, 2022, at 11:38, Moriarty, Jennifer [DEP] <Jennifer.Moriarty@dep.nj.gov> 

wrote: 

  

Dear Mr. Long: 

  

The Division has reviewed your request to conduct emergency shore protection measures 

as outlined in your agent Mr. Peter Lomax’s letter of October 5, 2022. Given the threat to 

severe loss of property and the emergent nature of the work at the Beach Patrol Building, 

the Division is authorizing specific shore protection measures in this Emergency 

Authorization (“EA”) while continuing to review your request to reshape the dune 

remnants, install 404LF of bulkhead, and reconstruct access at 16th Avenue and 25th 

Avenue.  Those activities are not authorized by this EA and the City is not authorized to 

conduct those activities at this time.  The Division anticipates responding to those 

requests next week and has been in touch with Mr. Lomax about additional information 

required for our evaluation.  As stated in the attached letter issued by WLM earlier today, 

the Division is concerned that installation of a bulkhead, as opposed to measures that 

absorb wave energy, will increase erosion.  The Division will continue to work with Mr. 

Lomax to further evaluate. 

  

For the activities specified below, this is your Emergency Authorization; no other 

documentation will follow.  Michele Kropilak, the Division’s Enforcement Bureau Chief, 

and Kimberly Cahall, the Department’s Chief Enforcement Officer, are copied on this e-

mail.  I’ve also attached a copy of the letter issued by WLM earlier today for ease of 

reference. 

  

This authorization allows the following activities: 

1. 15th – 16th Avenues waterward of the Beach Patrol Building (Block 317.03, portion 

of Lot 1) 

•         Immediate deployment of Jersey barriers (20’ segments) in a 400 linear 

foot alignment extending from the 15th Avenue northern right-of-way 

limit line along the landward edge of dune to the 16th Avenue southern 

right-of-way limit line 

•         Remove/relocate existing composite/timber decking walkway from in 

front of the building to facilitate Jersey barrier deployment 

  

 This emergency authorization is granted in accordance with the provisions of the Coastal 

Zone Management Rules (N.J.A.C. 7:7-21) and the Freshwater Wetlands Regulations 

(N.J.A.C. 7:7A-14), and is further subject to the following conditions: 

  

1. The Permittee shall commence the approved emergency activities within 30 

calendar days after this authorization of the emergency permit, unless specifically 

extended by this office.  If the emergency activities are not commenced within 30 

calendar days of this authorization, this emergency permit is void. 

  

1. No disturbance to dunes is authorized by this emergency authorization. 
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1. Once commenced, all regulated activities authorized under this emergency 

permit shall be completed, and this emergency permit shall expire, within 60 

calendar days of the Department's approval, unless extended by the 

Department.  If the regulated activities authorized under this emergency permit 

are not completed by the expiration date, these regulated activities shall cease 

until the appropriate individual permits or another emergency permit is obtained 

from the Department for the regulated activities. 

  

1. This Authorization does not alleviate your responsibility to obtain any other local, 

State, or other Federal authorizations required by law. 

  

1. The permittee is responsible for ensuring that the contractor and/or workers 

executing the activity(s) authorized by this permit have knowledge of the terms 

and conditions of the authorization and that a copy of this authorization is at the 

project site throughout the period the work is underway and available for review 

by any person.  

  

1. The Permittee shall submit to the Department a complete application for a CAFRA 

Individual Permit and a Freshwater Wetlands Permit for the completed activities 

within 90 calendar days of the Department's authorization of the emergency 

permit.  The application shall include the following: 

  

a.       A demonstration that the regulated activities comply with the Coastal Zone 

Management Rules at N.J.A.C. 7:7 and the Freshwater Wetlands Regulations 

at N.J.A.C. 7:7A; and 

b.       "As-built" drawings, signed and sealed by an engineer, land surveyor or 

architect, as appropriate, showing the regulated activities that were 

conducted under the emergency permit. 

  

Should you have any questions, please do not hesitate to contact me. 

  

Jennifer Moriarty (she/her), Director 

Division of Land Resource Protection 

NJ Department of Environmental Protection  

Mail Code 501-02A 

501 East State Street 

Trenton, NJ 08625-420 

Email: jennifer.moriarty@dep.nj.gov 

P: (609) 984-3444 
  

Note: This E-mail is protected by the Electronic Communications Privacy Act, 18 U.S.C. Sections 2510-2521. This E-Mail and 

its contents, may be Privileged & Confidential due to the Attorney-Client Privilege, Attorney Work Product, and 

Deliberative Process or under the New Jersey Open Public Records Act. If you are not the intended recipient of this e-mail, 

please notify the sender, delete it and do not read, act upon, print, disclose, copy, retain or redistribute it. 
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25 Market Street, P.O. Box 093 

Trenton, NJ 08625-0093 

Attorney for Plaintiff State of New Jersey 

Department of Environmental Protection 

 

By:  Dianna E. Shinn (242372017) 

Deputy Attorney General 

(609) 376-2789 

 

SUPERIOR COURT OF NEW JERSEY, CAPE MAY COUNTY 

CHANCERY DIVISION 

Docket No. * ____-22 

 

NEW JERSEY DEPARTMENT OF 

ENVIRONMENTAL PROTECTION, 

 Plaintiff, 

 

v. 

 

CITY OF NORTH WILDWOOD, “XYZ 

CONTRACTORS” 1-10, “JOHN 

AND/OR JANE DOES” 1-10,   

 Defendants. 

Civil Action 

 

 

CERTIFICATION OF 

COLLEEN KELLER IN SUPPORT OF 

PLAINTIFF NEW JERSEY 

DEPARTMENT OF ENVIRONMENTAL 

PROTECTION’S ORDER TO SHOW 

CAUSE FOR PRELIMINARY 

INJUNCTION & TEMPORARY 

RESTRAINTS 

 

I, COLLEEN KELLER, of full age, certify and say: 

1. I am the Assistant Director of the Wetlands and Coastal 

Resources Element within the Division of Land Resource 

Protection, Watershed & Land Management at the Department 

of Environmental Protection (“DEP”). I started my recent 

position in 2017 and my duties include, but are not 

limited to managing the two permitting Bureaus within the 

Division of Land Resource Protection (“DLRP”), 

specifically the Bureau of Coastal Permitting and the 
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Bureau of Freshwater Wetlands and Highlands Permitting. 

My primary responsibilities are to manage staff in the 

implementation of, and compliance with, the relevant 

State statutes and rules for the oversight/regulation of 

the State's wetlands and flood hazard areas, the Coastal 

Zone and Highlands. I am also the Federal Consistency 

Coordinator for New Jersey’s Coastal Zone Management 

Program, coordinating and confirming coastal consistency 

reviews and decisions regarding consistency with the 

Coastal Zone Management rules (“CZM Rules”). 

2. Before I began this position in 2017, I was the Bureau 

Manager of the Bureau of Coastal Permitting. In this 

Bureau Manager position, I managed staff in the 

implementation of, and compliance with applicable 

statutes and rules for the protection of New Jersey’s 

coastal environment. Specifically, I was responsible for 

oversight of staff’s review and decisions regarding 

proposed project permit applications for Coastal Area 

Facility Review Act (“CAFRA”) Individual/General permits, 

Freshwater wetland permits, jurisdictional determinations 

and Federal Consistency requests.   

3. I have worked for DEP for 24 years, after graduating from 

the University of Rhode Island with a Bachelor Arts in 
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Marine Affairs, and a Master’s of Science from Antioch 

University in Resource Management and Administration.  

4.  I make this certification in support of the Department’s 

request for a preliminary injunction and temporary 

restraints to halt North Wildwood (“NWW”) from moving 

forward with installing a bulkhead as recently denied by 

the Department on October 12, 2022 in NWW’s Emergency 

Authorization (“EA”) application following the remnants 

of Hurricane Ian and in violation of numerous Department 

statutes as NWW does not have an approved permit to 

conduct such regulated activity.  

5.  This certification outlines NWW’s pending 2020 bulkhead 

permit application and the deficiency correspondence from 

the Department to NWW regarding that pending permit 

application.  It also describes the permitting process 

and why the technical review for a permit authorization 

is so critical under the Coastal Zone Management Rules 

(“CZM Rules”). It also describes the DLRP’s response to 

NWW’s October 5, 2022 EA request and my communications 

with NWW surrounding the EA request.   

6. Attached to my certification is also a report from Jon 

Miller, Director of the New Jersey Coastal Protection 

Technical Assistance Service (“NJCPTAS”) and Research 

Associate of the Stevens Institute of Technology. DLRP 
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consults with the Steven’s Institute to review certain 

shore protection projects that have been proposed within 

the coastal environment to receive comment regarding the 

design, and if it that could cause additional unnecessary 

impact to the adjacent coastal system from a coastal 

engineering perspective. The Steven’s Institute may 

provide input, suggested revisions based on the current 

site characteristics, and technology for potential 

alternative strategies for coastal defense.  

NWW’s 2020 Beach Front Bulkhead Project Application 

7. On November 20, 2020, the Division of Land Resource 

Protection’s Application Support Unit received a permit 

application submitted by NWW for the project known as the 

Beach Front Bulkhead Project to the Department requesting 

a permit pursuant to the CZM Rules, the Flood Hazard Area 

Control Act Rules, and the Freshwater Wetlands Protection 

Act Rules (hereinafter “2020 permit application”).  

Attached as Exhibit A is the November 17, 2020 permit 

application.  The purpose of this project is for NWW to 

legalize the previously constructed bulkhead installed 

between 3rd and 5th Avenues and later extended between 5th 

and 13th Avenues.  The project also seeks approval to 

install a proposed 4,658 linear foot steel bulkhead 

adjacent to the boardwalk between 13th and 25th Avenues. 
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This proposed steel bulkhead is part of the same area 

that NWW requested to install the bulkhead from 15th to 

16th Avenues in the EA application from October 5, 2022. 

The 2020 permit application also indicates that the 

bulkhead from 13th to 25th Avenues will disturb wetlands 

between 13th and 15th Avenues.  These are the freshwater 

wetlands located next to the Beach Patrol Building and 

NWW notes that mitigation will be required since the 

project will disturb wetlands in excess of .1 acres.   

8. In the 2020 permit application, NWW notes that the 

construction of the 6,902 linear feet of steel bulkhead 

between 3rd and 25th Avenues is needed to protect NWW’s 

infrastructure and private properties, and to prevent 

destruction of recreational land including wetlands and 

dunes as well as protect the beach from erosion. NWW also 

notes that the project “could be considered necessary to 

protect public health and safety.” See page 9 of the 2020 

permit application.  

9.  On December 3, 2020, the Department sent an email to the 

contractor preparing the 2020 permit application for NWW 

indicating that the Department is in receipt of the 

permit application. However, the application was missing 

information and was therefore, determined to be 

administratively incomplete.  NWW did not submit the 
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required property owner’s signature of Block 290.01, Lot 

1, which is a parcel included in the project.  In 

addition, NWW failed to submit the CAFRA newspaper notice 

as required. The Department provided NWW with thirty days 

to submit this missing information.  To date, NWW has not 

submitted this information and as such the 2020 

application remains administratively deficient. Attached 

as Exhibit B is a copy of the Department’s deficiency 

notice sent on December 3, 2020.  

10. A permit application must first be declared 

administratively complete before it can be assigned for 

technical review by the Department. During the technical 

review process, the Department may also request 

additional information from the applicant in order for 

the Department to render a decision on the permit 

application. This technical review is important to ensure 

that the principles of the CAFRA, the CZM Rules, and the 

Freshwater Wetlands Protection Act are complied with.  

2022 EA Application  

11. Around noon, on October 3, 2022, Peter Lomax of Lomax 

Consulting emailed the Department indicating that NWW was 

sustaining significant beach/dune losses as a result of 

the remnants of Hurricane Ian.  Attached as Exhibit C is 

an email chain of correspondence from October 3 through 
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October 5, 2022 between DEP and Mr. Lomax regarding the 

storm damage in NWW following Ian, including Mr. Lomax’s 

noon October 3, 2022 email.  

12. That same day, I responded to Mr. Lomax’s email 

indicating that any post-storm restoration or 

installation of any storm protection measures within 

regulated areas requires an Emergency Authorization 

(“EA”) or a permit from the Department’s Division of Land 

Resource Protection prior to the work.  See Exhibit C.  

13. On the evening of October 3, 2022, I received an email 

from Mr. Lomax indicating that NWW would be submitting an 

EA to protect the Beach Patrol Building located at 15th 

Avenue.  Mr. Lomax provided several photos in his email 

including a view of the dune scarp at 15th Avenue in front 

of the Beach Patrol Building and a photo of the Beach 

Patrol Building.  See Exhibit C.  

14. The next day, October 4, 2022, I emailed Mr. Lomax 

indicating that the Department would expedite review of 

any submitted EA request.  I also referenced the 

standards applicable to emergency post-storm restoration 

within the CZM rules, specifically, N.J.A.C. 7:7-10.3(b), 

which include the placement of clean fill material, 

alongshore transfer of sand on the beach, placement of 

rock, and the placement of sand-filled geotextile tubes.  
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I indicated that these measures should be considered 

before a proposed bulkhead, which could potentially 

increase erosion to adjacent areas.  I reminded Mr. Lomax 

that no work should be completed until the Department 

decides if emergency work is immediately necessary due to 

the threat of the loss of life or property. See Exhibit 

C.   

15. Then in the late evening on October 5, 2022, NWW 

submitted an EA request, which included among other 

relief, a request to install a bulkhead within the 

western dune in the area of 15th and 16th Avenues.  I 

assisted my supervisor, Jennifer Moriarty, in making 

DEP’s decision on NWW’s EA application. See Exhibit A to 

the Certification of Jennifer Moriarty for the EA 

request, which is also been attached as Exhibit C-1. I 

have assisted with the review of EA requests within New 

Jersey’s coastal region for the last 22 of my 24 years at 

DLRP. To my knowledge, NWW was the only coastal town that 

requested a bulkhead in an EA request following the 

remnants of Ian.  

16. Immediately upon DEP’s receipt of the EA application, 

I reviewed the submitted information from NWW including 

the photographs of the area of 15th Avenue.  In the first 

photograph, you can see the dune in front of the Beach 
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Patrol Building.  While there is some erosion of the dune 

and scarp, the Department determined, and I agree, that 

this erosion did not present an immediate threat to the 

loss of life or property, and therefore did not rise to 

an emergency situation warranting the installation of a 

bulkhead as proposed by NWW.  There was still a 

significant amount of dune remaining as illustrated in 

this photograph offering protection to the Beach Patrol 

Building and the storage sheds in case of any future 

storms.  Photograph 5 in the EA request, is a photograph 

of the Beach Patrol Building. NWW indicates that there is 

eroded dune scarp to the right edge behind the dune 

fencing in this area.  However, this is not shown in this 

photograph and it is the Department’s position that this 

photograph does not show an emergency situation 

threatening property or life that warrants the 

installation of a bulkhead pursuant to an EA 

authorization. Typically, an EA is proposed for emergency 

work that will be done within 10 days of the issuance 

date for immediate protection if necessary. A bulkhead 

would require significantly more time to plan, order and 

install and therefore, would not be considered an 

immediate emergency response. Nevertheless, despite 

determining that a significant amount of dune remained 
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and that an emergency situation had not been 

demonstrated, out of an abundance of caution, DLRP 

approved the placement of jersey barriers as requested in 

the EA as a supplementary shore protection measure in an 

October 7, 2022 response to the EA application.  

17. In the EA application, NWW included a hand drawn 

illustration of the location of the proposed bulkhead, 

which is located in the western portion of the dune from 

approximately 15th to 16th Avenues. The bulkhead appears 

to originate in the freshwater wetlands transition area 

to the north of the Beach Patrol Building and then is 

proposed extending south waterward of the Beach Patrol 

Building and the storage sheds with a proposed terminus 

near the unauthorized beach access point at 16th Avenue.  

This is the same location that DEP authorized the 

mobilization of jersey barriers on October 7, 2022, as 

requested by NWW in the EA. The location of the requested 

bulkhead is almost identical to NWW’s request to install 

a bulkhead in this same exact area in its 2020 permit 

application.  

18. When making decisions on an EA request, DEP needs to 

determine if there is a threat to life, severe loss of 

property, or environmental degradation exists or is 

imminent, and can only be prevented/ameliorated through a 
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regulated activity and is likely to occur/persist/worsen 

before a permit could be issued by the Department. 

N.J.A.C. 7:7-21.1. Based on the photographs submitted by 

NWW in the EA request, the aerial photograph taken by the 

Department after Ian, and the photographs taken by OCE 

following Ian, the Department determined that NWW did not 

meet any of the requirements for an emergency 

authorization for installing a bulkhead. See 

Certification of Erick Doyle. While NWW only focused on 

severe loss to property in its EA request, the Department 

does not believe that at the time of the EA request or 

currently that there is a severe threat of loss to the 

Beach Patrol Building or any other infrastructure in the 

area of 15th Avenue to warrant the installation of a 

bulkhead via emergency authorization in lieu of NWW 

fixing its deficient 2020 permit application for an 

identical bulkhead. The Department is committed to 

reviewing the 2020 permit application expeditiously if it 

is fixed by NWW. Additionally, the Department found that 

there was no threat to life or environmental degradation 

at the time of EA request or currently. While there was 

some scarp on the dune following Ian, no one should be 

walking on the dune and NWW has the responsibility of 

ensuring the same. Additionally, while Ian caused some 
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erosion to the dune, the dune in this area actually held 

up well to the storm. As noted in my email from October 

4, 2022 to Mr. Lomax the installation of a bulkhead may 

cause erosion to adjacent areas of the proposed bulkhead. 

This is why the Department stated in its October 12, 2022 

denial of the bulkhead in the EA request that a complete 

technical review of the potential alternative shore 

protection measures must be conducted to determine if the 

proposed bulkhead is the solution that would have the 

least coastal impact on the adjacent system as required 

by the CZM rules, and that analysis is conducted in the 

review of NWW’s 2020 permit application. The Department 

cannot proceed to that analysis until NWW fixes its 

administrative deficiencies in the pending 2020 permit 

application.  

19. A shore protection measure such as a permanent 

bulkhead when no emergency situation exists pursuant to 

N.J.A.C. 7:7-21.1 needs to be reviewed pursuant to a 

CAFRA Individual Permit, similar to the pending 2020 

permit application. This ensures such a measure is 

consistent with the goals of the CZM Rules as outlined at 

N.J.A.C. 7:7-1.1, along with ensuring consistency with 

the coastal engineering measures outlined in N.J.A.C. 

7:7-15.11. This is why the Department later recommended 
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to NWW that it should cure its administrative 

deficiencies in the 2020 permit application so technical 

review could proceed, which has not happened to date.  

DEP DLRP and OCE have worked closely with NWW in the past 

to address its shore protection and beach replenishment 

concerns through the issuance of backpassing permits to 

allow the transporting and distribution of sand from the 

City of Wildwood to NWW.  NWW has successfully conducted 

this backpassing activity for the last few years. NWW has 

not submitted significant information within the permit 

application to demonstrate why this is not a suitable 

alternative to the installation of a bulkhead. Hence, the 

need for NWW to submit addition information for the full 

technical review of the pending permit application. 

20. On October 20, 2022, I sent an email to NWW’s counsel 

and the Mayor of NWW indicating that if NWW proceeds with 

unauthorized activities, DEP would pursue immediate 

enforcement. Attached as Exhibit D is my October 20, 2022 

email.  I re-emphasized that the CZM Rules, N.J.A.C. 7:7-

10.3(b), authorize certain emergency post-storm beach 

restoration activities that are designed to return the 

beach to its pre-storm conditions.  Moreover, N.J.A.C. 

7:7-10.3(b) does not contemplate hardening measures, such 

as the placement of a bulkhead. I also emphasized that 
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the public should not be accessing or walking in 

protected dune areas. Additionally, I reminded NWW that 

it does not have a current beach and dune maintenance 

permit to conduct post-storm maintenance. See also 

Exhibit C to the certification of Michele Kropilak.   

21. On October 27, 2022, I sent an email to NWW’s counsel 

requesting a meeting to discuss NWW’s deficiencies in its 

pending 2020 permit application. I also requested that 

NWW prepare an alternatives analysis to the proposed 

bulkhead in the 2020 permit application because such an 

analysis is required by the CZM Rules, N.J.A.C. 7:7-

15.11, and is missing in the 2020 permit application. 

Such an analysis will need to be considered by the 

Department during its technical review of the 2020 permit 

application. The Department thought requesting this 

analysis now would assist with speeding up NWW’s 2020 

permit application. However, to date, NWW has not 

responded to my email and no meeting has been set up to 

discuss these deficiencies. Attached as Exhibit E is my 

October 27, 2022 email.  

Steven’s Institute of Technology Report Regarding Erosion 

Analysis of the Dune System at 15th Avenue in NWW 

22. Attached as Exhibit F is a report from Jon Miller, 

Director of NJCPTAS and Research Associate Professor at 
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the Stevens Institute of Technology. As described above, 

DEP consults with the Steven’s Institute when additional 

engineering analysis is required for proposed projects. 

While DLRP does not traditionally consult with the 

Steven’s Institute on EA requests, the Department reached 

out to Mr. Miller for his opinion on the recent erosion 

in the area of 15th Avenue. The Department wanted to make 

sure that his opinions from his prior letter in July 25, 

2022 regarding the status of NWW’s beachfront remained 

the same or if his opinions may have changed after his 

review of the beach/dune condition in this area following 

Hurricane Ian.   

23. On July 25, 2022, Mr. Miller opined that NWW’s 

shoreline from 13th to 25th Avenues remains healthy and 

that the dunes are well vegetated. He further opined that 

that the dune system in this area is adequate to protect 

upland infrastructure and the need for a continuous 

bulkhead is not apparent. He noted that the Beach Patrol 

Building at 15th Avenue is in a vulnerable area to 

erosion/breaching; however, he opined that other 

alternatives to a bulkhead should be considered in this 

area such as raising or relocating the Beach Patrol 

Building or filling breaks in the existing dune.  
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24. Following Ian, Mr. Miller’s opinion is that Ian was a 

low-moderate level coastal storm. There were significant 

dune impacts due to the low nature of the beaches in NWW 

and the extended duration of the storm. Mr. Miller 

continues to support his prior opinion that the beaches 

between 13th and 25th Avenues remain robust enough to 

withstand immediate threats. Mr. Miller finds that two of 

the garage structures staged at 15th Avenue are at an 

increased risk of being undermined with only 72 feet of 

dune remaining.1 This failure may be likely over the 

accumulation of impacts from a series of smaller storms. 

However, the Beach Patrol Building itself and the other 

landward garage structures are located landward of the 

equilibrium of the dune. Therefore, once the dune line 

straightens the rate of erosion will slow. The Beach 

Patrol Building is approximately 150 feet from the edge 

of the scarp of the dune. Mr. Miller finds that, 

“Although the building may eventually be threatened by an 

accumulation of storms, the fact that the building is set 

back 150 feet from the current edge and roughly 75 feet 

from the equilibrium dune line defining the accelerated 

erosion regime suggested that failure is not imminent.”  

 
1 The garage storage sheds staged at 15th Avenue are illegally located and not 

approved. NWW has previously been notified to this effect by the Department. 

See Certification of Michele Kropilak.  
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I certify that the foregoing statements made 

by me are true.  I am aware that if any of 

the foregoing statements by me are willfully 

false, I am subject to punishment. 

 

Dated: _____________ _______________________________ 

Colleen Keller   

Assistant Director  

Division of Land Resource 

Protection 

Watershed & Land Management  

 

 

12/1/22
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INTRODUCTION 

This Environmental Impact Statement was prepared by Van Note-Harvey Associates (VNHA), on behalf 
of the City of North Wildwood (the City), in accordance with the requirements of N.J.A.C. 7:7, Coastal 
Zone Management (the CZM) Rules, N.J.A.C. 7:13, Flood Hazard Area (FHA) Control Act Rules, and 
N.J.A.C. 7:7A, Freshwater Wetlands (FWW) Protection Act Rules. Contained herein is a detailed 
discussion of compliance with CZM, FHA and FWW rules that pertain to the proposed activities.  The 
intent of this application is to obtain approval from the New Jersey Department of Environmental 
Protection (NJDEP) for the project known as the Beach Front Bulkhead Project (the Project).   

The purpose of the Project is to legalize a previously constructed vinyl bulkhead adjacent to JFK 
Boulevard Beach Drive between 3rd and 5th Avenues and steel bulkhead between 5th and 13th Avenues; 
and, obtain approvals for a proposed steel bulkhead adjacent to the boardwalk between 13th and 25th 
Avenues. 

Stormwater management addressing groundwater recharge, runoff quantity and water quality is not 
required per: 

• N.J.A.C. 7:8-5.4 (a)2ii groundwater recharge requirement does not apply to projects within the 
"urban redevelopment area." The Project is located within a designated regional center per NJ 
GeoWeb and the Policy Map of the State Development and Redevelopment Plan. 

• N.J.A.C. 7:8-5.4(a)3iv stormwater runoff quantity in tidal flood hazard areas, is not required as 
the increased volume of stormwater runoff will not increase flood damages below the point of 
discharge. 

• N.J.A.C. 7:8-5.5 stormwater management measures will not be required for water quality control 
since the Project will not result in an additional one-quarter acre of impervious surface. 

All project components will occur landward of the mean high water line. 

The format of this report was prepared in accordance with the NJDEP Coastal Zone Management Rules at 
N.J.A.C. 7:7. The order of information provided herein is as required by N.J.A.C. 7:7.  The below 
narrative addresses the requirements of a Coastal Area Facility Review Act (CAFRA) Individual Permit 
(IP). As impact to Flood Hazard Areas (FHA), Riparian Zone, Wetlands and Wetland buffers is required 
to be addressed under Subchapter 9 – Special Areas, compliance to N.J.A.C 7:13 and N.J.A.C. 7:7A is 
addressed below under Sections III.Q, R, and S, respectively. The project will also result in disturbance to 
wetlands and wetland transition areas, therefore a compliance statement addressing the requirements of 
Freshwater Wetland General Permit 6 and 6A is included below. 

I. SITE SUMMARY 

A. Project Location / Site Description 

The location of the project is depicted on the USGS Site Location Map, Street Map and 
Tax Maps provided under Attachment 4.  

The Project spans across the following parcels (the Site), of which a portion of has 
already been constructed, and a portion proposed:  

Previously constructed bulkhead seeking after-the-fact approval from 3rd Avenue to 13th 
Avenue 

• Block 317.03, Lot 1 
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Proposed bulkhead from 13th Avenue to 25th Avenue 

• Block 289.03, Lot 1 

• Block 290.01, Lot 1 

• Block 291.01, Lot 1 

• Block 315.02, Lot 1 

• Block 316.02, Lot 1 

• Block 317.02, Lot 1 

• Block 317.02, Lot 2 

• Block 317.03, Lot 1 

The project is located adjacent to JFK Boulevard Beach Drive or the boardwalk and 
generally runs in the northeast/southwest direction.  The Atlantic Ocean and beaches are 
located east and south of the Site.  JFK Boulevard Beach Drive and the boardwalk is 
located west and north of the Site, followed by hotels, motels, commercial development 
and residential properties. 

According to N.J.A.C. 7:7-1.5 the project is considered a “Linear development” and per 
N.J.A.C 7:8-1.2 the project is located within an “Urban Redevelopment Area” as the 
project area is identified as a Designated Center and a portion of it is within an Urban 
Enterprise Zone as depicted on NJ-GeoWeb and the Policy Map of the State 
Development and Redevelopment Plan dated August 8, 2019.  

Site photographs and a photo key map for the Project are provided under Attachment 5. 

B. Vegetation  

The vegetation that exists within the project area consists of vegetated wetlands 
comprised of scrub/shrub and herbaceous species, and vegetated dunes. The location of 
the existing bulkheads and the location of the proposed bulkhead was/is proposed to 
minimize disturbance to vegetation to the greatest extent practicable, while also 
minimizing the disturbance to other environmentally sensitive areas. The majority of the 
Project is proposed adjacent to actively disturbed areas including the boardwalk and JFK 
Boulevard Beach Drive.  

Any temporary disturbance to vegetation for proposed bulkhead will be restored upon the 
completion of the Project. The Project will also be restoring dunes and freshwater 
wetlands with plantings that were disturbed under the after-the-fact permitting.   

C. Wildlife  

The surrounding scrub/shrub and herbaceous vegetation, freshwater wetland 
communities, beach and Atlantic Ocean are areas that provide habitat and foraging 
opportunities for waterfowl, migrating birds, mammals and crustaceans. Additionally, 
these communities may serve as nesting, feeding, and/or resting locations for resident 
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birds. For further discussion of threatened and endangered species, see below Section 
III.U. 

Construction of the Project is located adjacent to JFK Boulevard Beach Drive, the 
boardwalk and the beach which at times are heavily used by the local and visiting 
community. For this reason, the permanent or temporary impacts of the construction 
activities are unlikely to negatively impact wildlife and/or their associated habitat. 
Although the adjacent freshwater wetlands, beach and dunes may provide habitat for 
wildlife, any species that may use these habitats will temporarily relocate to surrounding 
habitat and will return upon completion of the project. 

D. Soils 

According to the U.S. Department of Agriculture and Natural Resources Conservation 
Service, Custom Soil Research Report for Cape May County, approximately 81% of the 
Project is underlain by Hooksan Sand, beaches, 2 to 15 percent slopes, very frequently 
flooded (HorDr). The remaining 19% of the Project is underlain by Urban land-
Psamments, wet substratum complex, 0 to 2 percent slopes, rarely flooded (USPSBR); 
and Beaches, 0 to 15 percent slopes, very frequently flooded (BEADV). 

The Custom Soil Resource Report for the Project area is provided under Attachment 6 of 
this application. 

E. Hydrology 

The Site is relatively flat and ultimately drains to the Atlantic Ocean. Project 
improvements will help maintain current conditions in the long term by preventing 
erosion of the beach and infrastructure of the City.   

F. Geology 

Per the NJDEP online resource NJ-GeoWeb, the Site is underlain by the Unnamed 
Formation at Cape May (Tc) consisting of interbedded gravel, sand and clay, located 
within the Coastal Plain Physiographic Province. The bedrock aquifer of the Site is the 
Holly Beach water-bearing zone. 

G. Water Quality 

Water quality related to the project area can be described as consistent with that of a 
developed, mature coastal resort town.  Per our knowledge of the project area and 
information listed on NJ-GeoWeb/NJDEP DataMiner, the Site and any properties 
immediately adjacent to the Site are not identified as containing historic fill and are not 
within the NJDEP Site Remediation Program. 

H. Aquatic Species 

Portions of the project area exist as freshwater wetlands and may contain aquatic species. 
The project is designed to minimize disturbance to freshwater wetlands and reduce the 
impact to aquatic species to the greatest extent possible. The project will ultimately 
prevent further erosion and destruction of the existing wetlands and beach.  
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I. Size, Nature, and Location of Proposed Development 

The City proposes the construction of 496 linear feet of vinyl bulkhead and 6,902 linear 
feet of steel bulkhead generally between 3rd and 25th Avenues (the Project). 

Construction of the bulkheads is required to protect City infrastructure and private 
properties, and aid in preventing the destruction of recreational land including wetlands, 
dunes and the beach from continued erosion.  

The Project will result in approximately 189,563 square feet (4.352 acres) of land 
disturbance and 749 square feet (0.0172 acres) of impervious surface. Specific details of 
the Project are shown on the drawings contained in Attachment 13 and discussed in 
further detail below in Section II.A. 

J. Additional Approvals Required/Received 

Construction of the Project will require approvals from various State and County 
agencies. The list below outlines the anticipated land development approvals required: 

• NJDEP CAFRA Individual Permit; 

• FWW General Permits 6 and 6A; 

• NJDEP Stormwater General Permits; and 

• Cape-Atlantic Soil Conservation District Soil Erosion and Sediment Control Plan 
Certification. 

II. PROJECT DESCRIPTION 

A. Description of Development 

The Project as described in Section I.I above involves the construction of 496 linear feet 
of vinyl bulkhead and 6,902 linear feet of steel bulkhead. A portion of the Project has 
already been constructed and seeks after-the-fact approval for the existing bulkhead, and 
the rest will be for proposed work for a future bulkhead. A detailed description of the 
Project components is discussed below: 

1. Previous Constructed Bulkhead Seeing After-the-Fact Approval 

a) Vinyl bulkhead from 3rd to 4th Avenues 
• The approximate 229 linear foot vinyl bulkhead between 3rd and 

4th Avenues was installed in 2012, waterward of the existing 
timber bulkhead.  

• The vinyl bulkhead was constructed upland of the mean high 
water line (MHWL) at elevation 1.99 feet.  

• The bulkhead was constructed as a linear expansion to the 
existing timber bulkhead located from 2nd to 3rd Avenue. 

• The bulkhead was topped with 2” x 6” timber decking laid 
boardwalk style. 
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• The vinyl sheet piles are 16’ long. 

• A 8” x 8” greenheart wale was installed to the waterward side of 
bulkhead. 

• The elevation of the vinyl bulkhead is +11.7 feet at the top of the 
timber decking. 

• Additional improvements include the construction of an 
approximate, the removal of the existing ramp and steps, and 
filling of void between this bulkhead and existing bulkhead with 
concrete. 

b) Vinyl bulkhead from 4th to 5th Avenues 
• The approximate 267 linear foot vinyl bulkhead between 4th and 

5th Avenues was installed in 2017-2018, waterward of the 
existing timber bulkhead.  

• The vinyl bulkhead is located upland of the MHWL.  

• The bulkhead was capped with 2” x 6’” copper azole timber 
decking. 

• The vinyl sheet piles are 20’ long. 

• A 8” x 8” greenheart wale was installed to waterward side of 
bulkhead. 

• The bulkhead was connected to the existing vinyl bulkhead from 
3rd to 4th Avenue. 

• An 8” x 8” greenheart wale was constructed from 3rd to 5th 
Avenue, and is discussed above 

• The elevation of this bulkhead is +12 feet at the top of the timber 
decking. 

• Beach was restored to existing conditions after construction. 

c) Steel bulkhead from 5th to 7th Avenues 
• The approximate 630 linear foot steel bulkhead 5th and 7th 

Avenues was installed in 2017-2018 upland of the MHWL. 

• The bulkhead was capped with 2” x 6’” copper azole timber 
decking. 

• The steel sheet piles are 35’ long. 

• The bulkhead was installed within two prior dune areas, one at 
5th Avenue and one at 7th Avenue. Dune was restored to 
existing conditions. 
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• The elevation of this bulkhead is +12’ at the top of the timber 
decking. 

d) Steel bulkhead from 7th to 13th Avenues 
• The approximate 1,614 linear foot steel bulkhead between 7th 

and 13th Avenues was installed in late 2019 to March 2020, 
along the oceanfront within areas of beach, dune, freshwater 
wetlands and wetland buffer areas.  

• All work associated with installation of the steel bulkhead was 
done upland of the MHWL.  

• Work completed near 7th Avenue was done in the dune area. 

• The bulkhead between 8th and 10th Avenues was constructed 
within wetland buffers to minimize disturbance to wetlands. 

• The bulkhead between 10th to 13th Avenues was generally 
constructed within wetlands with the exception of wetland buffer 
at the beach access points.  

• Beach was restored to existing conditions following construction 
of bulkheads. 

• Bulkhead was constructed of coated steel and consisted of 35’ 
long sheets piles. 

• Bulkhead was capped with 2” x 6” copper azole timber decking 
laid boardwalk style. 

• The elevation of this bulkhead is +12 feet at the top of the timber 
decking. 

A copy of the construction drawing showing existing conditions at the time of 
construction are provided under Attachment 8. 

2. Proposed Bulkhead Construction 

a) Steel bulkhead from 13th to 25th Avenues 
• An approximate 4,658 linear foot steel bulkhead from 13th 

Avenue to 25th Avenue through/adjacent to the dunes is 
proposed upland of the MHWL.  

• An 8 foot wide timber/composite walkway is proposed parallel 
to the boardwalk on the landward side of the bulkhead between 
22nd and 23rd Avenue, connecting existing composite decks 
with foot showers. 

• Improvements include removal and replacement of ADA 
compliant beach access walkways at 23rd and 24th Avenues. 
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• The proposed bulkhead at 13th Avenue will connect to an 
existing bulkhead and will result in disturbance to wetlands 
between 13th to 15th Avenues, with the exception of wetland 
buffer at the beach access points.  

The purpose of the Project is to protect the infrastructure of the City, including the roads, 
walkways, utilities and private property, in addition to preventing further destruction of 
the beaches, dune system and wetlands from the severe erosion. The Project could be 
considered necessary to protect public health and safety. An eroding beach is a hazard for 
walking and can cause people to trip and sustain injuries. Further, if unmitigated erosion 
continues over a period of time, the street could be impacted. Exposed pipes and jagged 
concrete would be a health and safety concern, as they could cause injury and exposed 
pipes could cause damage to infrastructure. 

Permanent disturbance is very minimal for installation of the bulkhead while other 
disturbances are temporary in nature and only during construction of the bulkhead. 

Per N.J.A.C. 7:8-5.4 and 5.5 stormwater management is not required since the Project is 
within an urban redevelopment area, tidal flood hazard area that will not increase flood 
damages below the point of discharge and proposes less than ¼ acre of impervious 
surface. 

The previously constructed and proposed bulkheads are designed close to JFK Boulevard 
Beach Drive and the boardwalk to minimize disturbance to environmentally sensitive 
areas to the greatest extent practicable. There are no prudent or feasible alternatives to the 
existing bulkheads that would have caused any less disturbance, nor are there any prudent 
or feasible alternatives to the proposed bulkhead that would cause any less disturbance. 
An alternative analysis is discussed below under Section II.B. The Project does not 
propose disturbance to any unique or irreplaceable areas. 

The location of the bulkhead at and around 5th Avenue was selected to protect the 
existing bike path and storm drain infrastructure from the severe vibration and subsequent 
adverse effects from driving the sheet piling, and also to keep the bulkhead far enough 
away from the impacts of wave splash over. Waves splashing over the bulkhead cause 
severe scouring and washout. Such conditions would destroy the bike path and could 
damage the storm drainage system if the scouring and washout occurs adjacent thereto.  

The alignment of the bulkhead at 5th Avenue also took into consideration a proposed 
extension of the seawall from 3rd to 5th Avenues. The proposed extended seawall will 
provide coastal protection including but not limited to de-energizing waves.   

These same factors were also taken into consideration for the balance of the bulkhead. 
The bulkhead was constructed as close to the bike path and storm drainage system as 
possible, without destroying the same during construction, and while providing adequate 
space and separation should waves come in direct contact with the bulkhead. 

Project disturbance to freshwater wetlands, wetland transition area and CAFRA is 
summarized in the below table and is depicted on the permit plans provided under 
Attachment 13: 
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B. Discussion of Project Alternatives 

The following discussion addresses possible alternatives to the Project and addresses 
their feasibility. 

Following is a discussion of alternatives for the Project. 

Alternatives include: 

1. Placing the bulkhead in a different location  

The Project is designed to mainly run adjacent to JFK Boulevard Beach Drive 
and the boardwalk, only excluding areas where that is impossible due to existing 
structures, in which case the Project wraps around these structures. It is not 
possible to construct the Project landward of its proposed location without 
negatively impacting existing roads, paths, sidewalks, utilities, and private 
property. If the Project was constructed waterward of the proposed location, it 
would cause a significant amount of disturbance to the beach, dune and wetland 
habitats. The current location of the Project is designed to avoid disturbance to 
these environmentally sensitive areas to the greatest practicable extent. 
Therefore, construction of the bulkhead at a different location is not a feasible 
alternative.  

2. Constructing bulkhead with fewer linear feet  

Creating a shorter bulkhead is not feasible because it would not properly protect 
the City’s infrastructure and private properties, and prevent further destruction of 
the beach, dunes and/or wetlands from erosion. Therefore, construction of a 
shorter bulkhead is not a feasible alternative.  

3. No build alternative 

If the bulkheads were not constructed, the City infrastructure and upland private 
properties would be left vulnerable to the effects of erosion that has been ongoing 
for years. The severe erosion has left hazardous conditions behind, creating 
unsafe conditions to the local and visiting community. For this reason, some of 
the bulkhead has already been constructed on an emergency need. 

The no-build alternative is considered appropriate only when severe 
environmental impacts will result from a project.  The only significant 
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environmental impact that will result from the project is the disturbance to 0.414 
acres of freshwater wetlands under FWW GP6, 0.470 acres of wetland transition 
area under FWW GP6A and 1.264 acres of wetland transition area under an 
access waiver. All disturbance is located immediately adjacent to JFK Boulevard 
Beach Drive and the boardwalk in a heavily used area of the City. Disturbance to 
freshwater wetlands will be mitigated for. Therefore, the no-build alternative 
preventing construction of the remaining section of the bulkhead is not a feasible 
alternative.  

III. DISCUSSION OF SPECIAL AREAS 
The following discussion addresses the Special Areas that are applicable to the Project. 

A. N.J.A.C. 7:7-9.2 – Shellfish Habitat 

According to Distribution of Shellfish Resources in Relation to the New Jersey 
Intracoastal Waterway, Longport to Cape May map, dated January 1963, the Project area 
is mapped as hard clam high value commercial. According to NJDEP NJ-GeoWeb, 
waters located southeast of the Project area are classified as “Prohibited” (shellfish 
harvesting not allowed). These waters are identified as having water quality that is 
impaired due to various non-point sources of pollutants and are not considered ideal 
shellfish habitat. No in-water work is proposed under other than during storm conditions, 
as the Project is located landward of the spring high water line (SHWL) and MHWL. The 
Project was designed to be adjacent to the boardwalk to the greatest extent practicable. 
For these reasons, the Project is unlikely to have a negative impact on shellfish habitat. 

B. N.J.A.C. 7:7-9.3 – Surf Clam Areas 

According to NJDEP NJ-GeoWeb, the Project is not located within a coastal water. 
According to N.J.A.C. 7:7-9.3, surf clam areas are coastal waters which can be 
demonstrated to support significant commercially harvestable quantities of surf clams 
(Spisula solidissima), or areas important for recruitment of surf clam stocks, including 
areas where fishing is prohibited for research sanctuary or conservation purposes. Thus, 
the Project will not have a negative impact on any surf clam areas. 

C. N.J.A.C. 7:7-9.4 – Prime Fishing Areas 

According to NJDEP Specific Sport Ocean Fishing Grounds Map, the Project is not 
within a prime fishing area. Therefore, the Project activities will not negatively impact 
recreational or commercial fishing.  

Furthermore, the alignment of the previously constructed bulkhead at and around 5th 
Avenue was selected in order to protect the existing bicycle path and storm drainage 
infrastructure, and took into consideration the proposed extension of the seawall south to 
5th Avenue. As a byproduct of constructing at this location, another public water front 
activity, fishing, is created during high tide conditions. Refer to Photo #6 provided under 
Attachment 5 showing the local community fishing at this location,  

D. N.J.A.C. 7:7-9.5 – Finfish Migratory Pathways 

According the New Jersey Anadromous Fish Inventory, dated January 6, 1977, Mill 
Creek at the Magnolia dam is a confirmed alewife (Alosa pseudoharengus) spawning run 
which is approximately 14 miles northeast of the Project site at its closest point. 
According to the Estimated Range of Atlantic Sturgeon (Acipenser oxyrinchus) map 
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provided on the NOAA Fisheries Greater Atlantic Region website, the project area is 
identified as being an accessible waterway for the Atlantic Sturgeon. As the Project is 
located above the MHWL, no impact to finfish migratory pathways is anticipated. 

E. N.J.A.C. 7:7-9.6 – Submerged Vegetation Habitat 

Per The New Jersey Submerged Aquatic Vegetation Distribution Atlas Final Report, 
dated December 15, 1979, from Cape May north to Great Bay, where marshes generally 
extend all the way to the barrier islands, only the algal species, almost exclusively, Ullva 

lactuca, are found in the shallows of the myriad of bays, sounds, and channels. However, 
the extensive protected shallows behind the barrier beaches provide an ideal environment 
for vast Submerged Aquatic Vegetation (SAV) beds. New Jersey SAV is characterized 
by less diversity of vascular species than that found in the less saline Maryland regions of 
the Chesapeake Bay. 

According to the New Jersey Submersed Aquatic Vegetation Distribution – 1979 map for 
Wildwood published by the NJDEP, no SAV beds are located in the area of the proposed 
Project and therefore no adverse impact to SAVs is proposed. 

F. N.J.A.C. 7:7-9.7 – Navigation Channels 

The Site is located on the Atlantic side of North Wildwood. The Project does not propose 
any work that would affect a navigation channel and will have no adverse effects to 
navigation channels. 

G. N.J.A.C. 7:7-9.8 – Canals 

The Project does not propose any activities within a canal. 

H. N.J.A.C. 7:7-9.9 – Inlets 

Hereford Inlet is located approximately 0.25 miles northeast of the Site at its closest 
point. Therefore, the Project does not propose any disturbance to Hereford Inlet. 

I. N.J.A.C. 7:7-9.12 – Submerged Infrastructure Routes 

There is no proposed disturbance to any submerged infrastructure routes for the proposed 
bulkhead construction, although there may be some modification to utilities during 
construction of the Project. Specifically, at the Sportland Pier (Block 290.01, Lot 1), the 
existing utilities will need to be cut off going into the pier, the bulkhead installed, core 
the bulkhead at select locations and reinstall the utilities.  

J. N.J.A.C. 7:7-9.15 – Intertidal and Subtidal Shallows 

The intertidal and subtidal shallows zone is the area from the spring high water line to a 
depth of 4 feet below the mean low water line. The spring high water and mean low water 
at the Site are approximately 2.43 feet above sea level and -2.86 feet below sea level, 
respectively. As the Project is upland of elevation 2.43, the Project will not be within the 
intertidal and subtidal shallows zone.  

K. N.J.A.C. 7:7-9.16 – Dunes 

The previously constructed steel bulkhead from 5th to 7th Avenue was installed within a 
prior beach and dune area, and the previously constructed steel bulkhead from 7th to 13th 
Avenue was installed within a prior dune and freshwater wetlands area. Per N.J.A.C. 7:7-
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9.16, an acceptable activity includes shore protection structures which meet the coastal 
engineering rule at N.J.A.C. 7:7-15.11. The Project is designed to be in compliance with 
N.J.A.C. 7:7-15.11, which is discussed in Section VIII.B below. Furthermore, the Project 
is designed to reduce its impact on dunes, as well as other environmentally sensitive 
areas. As discussed above in Section II.B, there is no feasible alternative that would result 
in less disturbance to beach, dune and/or freshwater wetland habitat. The current location 
of the Project is designed to avoid disturbance to the greatest practicable extent. 

L. N.J.A.C. 7:7-9.17 - Overwash Areas 

An overwash area is an area subject to accumulation of sediment that is deposited 
landward of the beach or dune by the rush of water over the crest of the beach berm or 
dune. As the City’s Atlantic coastline has been experiencing severe erosion since at least 
1991 to present day, the overwash areas have been encroaching closer to the City’s roads 
and recreational amenities generally from 3rd to 13th Avenues. 

The location of the previously constructed bulkhead at 5th Avenue was selected in order 
to project the existing bicycle path and storm drainage infrastructure from the severe 
vibration and subsequent adverse effects from driving the sheet piling during construction 
and also to keep the bulkhead far enough away from the infrastructure that it is protected 
during storm events from wave splash over. Waves splashing over the bulkhead cause 
severe scouring and washout. Such conditions would destroy the bike path and could 
damage the storm drainage system if the scouring and washout occurs adjacent thereto. 
The alignment of the bulkhead also took into consideration the proposed extension of the 
seawall south to 5th Ave. Seawalls are intended to provide coastal protection including 
but not limited to de-energizing waves (knocking the waves down before they crash into 
a vertical wall resulting in splash over and severe scouring and washout). Since the 
seawall was proposed to 5th Avenue, adequate space between the bulkhead and the 
critical infrastructure is required since it was extremely probable waves would be 
crashing directly into the new bulkhead. 

Portions of the Project exist within overwash areas. As discussed under Section II.B 
above there is no feasible alternative to the Project in an area other than the overwash 
area at 5th Avenue while taking into account the location of existing dunes, wetlands 
and/or the proposed seawall, and the severe erosion the City’s coastline was 
experiencing. Although the location of the bulkhead will disturb the beach and dune 
systems, it is minimized to the greatest extent practicable. The City will be restoring the 
beach/dune systems under a separate project, therefore significant adverse long-term 
impacts on the natural functioning of the beach and dune system is not anticipated.  

Since the Project is a shore protection structure, it is an acceptable activity as long as the 
coastal engineering rule at N.J.A.C. 7:7-15.11(g) is met. See Section VIII.B below for 
compliance to Coastal Engineering.  

M. N.J.A.C. 7:7-9.18 - Coastal High Hazard Areas 

Coastal high hazard areas are flood prone areas subject to high velocity waters (V zones) 
as delineated on the FEMA FIRM Flood Insurance Rate Map numbers 34009C0243F and 
34009C0306F, effective date October 5, 2017. The Project is located in the following 
zones:  
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• From 3rd to 5th Avenues, the Project is located within flood zone AE, elevation 
10 with the exception of a small area at 3rd Avenue which is within flood zone 
VE, elevation 11. 

• From 5th to 7th Avenues, the Project is located within flood zone VE, elevation 
11. 

• From 7th to 13th Avenues, the Project is located within flood zone AE, elevation 
10. 

• From 13th to 15th Avenues, the Project is located within flood zone AE, 
elevation 11. 

• From 15th to 25th Avenue, the Project is located within zone VE, elevation 12. 

The majority of the Project is located within FEMA flood zone VE, elevations 11 and 12 
feet. The limit of moderate wave action generally runs along JFK Boulevard Beach Drive 
from 3rd to 15th Avenues and then west of the boardwalk from 16th Avenue to the 
Project terminus.   

As the area directly waterward of the boardwalk from 15th to 25th Avenues, and the area 
directly waterward of the current elevated beach area from 5th to 7th Avenues, are within 
flood zone VE, the proposed Project had/has to be constructed within a coastal high 
hazard area otherwise it will not serve the purpose of protecting the upland improvements 
include the boardwalk, commercial and private properties, utilities, etc. The Project is not 
a residential development or commercial development but rather public development 
since the activities are located on a beach or dune. The Project is located within a highly 
developed portion of the City, and the purpose of the Project is to protect the beach and 
city infrastructure from erosion, thus protecting people and property from the negative 
impacts of flooding and coastal storms. 

A FEMA FIRM map for the Project area is provided under Attachment 4 and is depicted 
on the plans provided under Attachment 13. 

N. N.J.A.C. 7:7-9.19 – Erosion Hazard Areas 

Erosion hazard areas are shoreline areas that are eroding and/or have a history of erosion, 
causing them to be highly susceptible to further erosion, and damage from storms. The 
Atlantic coastline of the City has been experiencing severe erosion since at least 1991, 
therefore, the Project is located within an Erosion hazard area. The City is experiencing 
lack of beaches, lack of beaches at high tide, narrow beaches, foreshore extended under 
the boardwalk, low dunes or no dunes, escarped foredunes, exposed bulkheads and high 
long-term erosion rates. The purpose of the Project is to protect the City’s infrastructure 
and the surrounding commercial and private properties from the impacts of the continued 
erosion. As the Project complies with the location on linear development rule and coastal 
engineering rule for shore protection structures, it is an acceptable activity. See Sections 
VII.A and VIII.B below for compliance to location of linear development and coastal 
engineering, respectively. 
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O. N.J.A.C. 7:7-9.20 - Barrier Island Corridor 

All Project components are located on the oceanfront barrier island corridor. All work is 
related to the construction of the bulkheads to protect the barrier island corridor from 
further erosion and destruction. All work is proposed adjacent to JFK Boulevard Beach 
Drive and the boardwalk to the greatest extent possible.  As the Project complies with the 
requirements for impervious cover and vegetative cover, it is an acceptable activity. See 
Section VI below. 

P. N.J.A.C. 7:7-9.22 - Beaches 

The previously constructed bulkhead from 3rd to 7th Avenues was constructed within a 
prior beach and/or dune area, the previously constructed bulkhead from 7th to 13th 
Avenue was constructed within a prior freshwater wetland/wetland buffer and/or beach 
areas and the proposed bulkhead will be constructed within beaches, wetland buffers 
and/or adjacent to dunes. As the Project has no prudent or feasible alternative in an area 
other than a beach, will not cause significant adverse long term impacts to the natural 
functioning of the beach and dune system, is a shore protection structure and is a linear 
development, it is an acceptable activity. See Section II.B above for an analysis of project 
alternatives, and Sections VII.A and VIII.B below for compliance to location of linear 
development and coastal engineering, respectively.  

The alignment of the bulkhead was chosen to minimize disturbance to the beach to the 
greatest extent practicable. 

Q. N.J.A.C. 7:7-9.25 - Flood Hazard Areas 

The FEMA Flood Insurance Rate Map (FIRM) mapping identifies the Site predominated 
within FEMA flood zone AE, elevations 10 and 11 feet, with the exception of the stretch 
of proposed bulkhead from 15th to 25th Avenues, which is located within the FEMA 
flood zone VE, elevation 12 feet. 

The Project will not prevent or restrict potential water-dependent use in the FHA within 
100 feet from the Hereford Inlet as the Project is located 0.25 miles away from the inlet, 
and is therefore allowed under N.J.A.C. 7:7-9.25(e).   

N.J.A.C 7:7-9.25(f) requires that development in flood hazard areas shall conform with 
the applicable design and construction standards of The Flood Hazard Area Control Act, 
N.J.S.A. 58:16A-50 et seq., implementing rules at N.J.A.C. 7:13, except in lands 
regulated under the Wetlands Act of 1970, N.J.S.A. 13:9A-1 et seq., pursuant to N.J.S.A. 
58:16A-60; the Uniform Construction Code, N.J.A.C. 5:23; and the Federal flood 
reduction standards, 44 C.F.R. Part 60. 

N.J.A.C. 7:7-9.25(h), compliance with endangered or threatened wildlife or plant species 
habitats requirements is addressed below in Section III.U below. 

The overall Project will result in an increase in site impervious coverage of 
approximately 0.0172 acres and site disturbance of approximately 4.352 acres. 

No activities are proposed in a channel, in the riparian zone, or in a floodway. 

1. Project Design and Construction Techniques  
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a) Design Techniques 
See Section II.A above for a description of existing and proposed design 
techniques for the Project. 

b) Construction Techniques 
Construction techniques for the existing and proposed construction are 
governed by a Soil Erosion and Sediment Control (SESC) Plan 
developed in accordance with “Standards for Soil Erosion and Sediment 
Control in New Jersey” and approved by the Cape Atlantic Conservation 
District. SESC measures will include: 

• Removal of vegetation will be the minimum practicable to 
achieve the approved project design. 

• Proper land grading techniques will be conducted to protect 
against soil loss from erosion, enhance establishment of 
permanent vegetative cover and help properly manage 
stormwater runoff, all of which will reduce site discharge of 
pollutants. 

• A stabilized construction access point will be established. 

• For proposed construction at both piers at 22nd Avenue and 23rd 
to 24th Avenues, a section of the pier will be removed, then all 
utilities to the piers will be cut. Bulkhead will then be cored to 
reinstall/reconnect the utilities, then section of the pier removed 
adjacent to the boardwalk will be replaced/reconstructed. 

• For proposed construction at both piers, crane will be situated on 
the beach on each side of the pier to drive the sheet piling. This 
is the reason the LOD for the Project is larger near the piers. 

• For installation of the existing bulkhead between 3rd and 5th 
Avenues, the crane operated from the street. 

2. Riparian Zone Disturbance and Compliance with N.J.A.C. 7:13-11.2 
(Reference FHA IP Checklist, Item 8iii) 

The Project is not located within a riparian zone, see Section III.R below. No 
riparian zone disturbance is proposed for the Project. 

3. Analysis of Potential Temporary and/or Permanent Adverse Environmental 
Impacts (Onsite or Offsite) on Regulated Waters, Channels, Riparian Zones, 
Fishery Resources, and Threatened & Endangered Species and their Habitat  
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a) A justification for the proposed regulated activity or project, 
including an explanation of why any proposed regulated activity or 
project and its location is the most appropriate for the site, and how 
the proposed location and design minimizes adverse environmental 
impact(s) to the resources. 
See Section II.A above providing a description of development.   

b) An analysis of alternatives to the proposed regulated activity or 
project, including a no-build alternative. 
See Section II.B above for a discussion of project alternatives. 

c) A description of all measures to be taken to reduce any potential 
adverse environmental impact(s) to the resources. 
See Sections II.A and B. above justifying the Project location and how it 
minimized impact to environmentally sensitive areas. 

d) A plan to mitigate the effects of all adverse environmental impacts. 
A restoration/mitigation plan will be provided under separate cover for 
disturbance to wetlands, dunes and/or beach as required. 

e) Any monitoring or reporting methods that will be used. 
Monitoring or reporting methods for any restoration/mitigation will be 
provided under separate cover. However, no mitigation is anticipated for 
disturbance to FHA. 

4. Mitigation 

Per N.J.A.C. 7:13-13, FHA mitigation compensates for the loss or disturbance of 
riparian zones. The Project does not propose loss or disturbance of riparian 
zones. Therefore, mitigation is not required for FHA compliance. 

5. Area Specific Requirement for Individual Permits, Requirements for a 
Regulated Activity in a Channel at N.J.A.C. 7:13-11.1 

The Project is not located within a channel. 

6. Area Specific Requirement for Individual Permits, Requirements for a 
Regulated Activity in a Riparian Zone at N.J.A.C. 7:13-11.2 

The Project is not located in a Riparian Zone. 

7. Area Specific Requirement for Individual Permits, Requirements for a 
Regulated Activity in a Floodway at N.J.A.C. 7:13-11.3 

Per N.J.A.C. 7:13-2.3, the Atlantic Ocean and other non-linear tidal waters such 
as bays and inlets do not have a floodway. Thus, the Project is not located in a 
floodway. 

8. Area Specific Requirement for Individual Permits, Requirements for a 
Regulated Activity in a Flood Fringe at N.J.A.C. 7:13-11.4 
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Per N.J.A.C. 7:13-2.3, the Atlantic Ocean and other non-linear tidal waters such 
as bays and inlets do not have a floodway. Therefore, the entire flood hazard area 
along these tidal waters is considered to be a flood fringe. 

As the Project is located in a tidal FHA, the Project is not subject to the flood 
storage volume displacement limits of N.J.A.C. 7:13-11.4. 

9. Area Specific Requirement for Individual Permits, Requirements for a 
Regulated Activity in or Along a Regulated Water with Fishery Resources at 
N.J.A.C. 7:13-11.5 

The Project is not located within a channel and/or riparian zone of a regulated 
water containing fishery resources, and the Project does not propose construction 
of a bridge or culvert in or along waters with fishery resources. Therefore, 
requirements for a regulated activity in or along a regulated water with fishery 
resources do not apply. See Section IX.A below for a discussion on impact to 
marine fish and fisheries. 

10. Area Specific Requirement for Individual Permits, Requirements for a 
Regulated Activity in or Affecting a present or Documented Habitat for 
Threatened or Endangered Species at N.J.A.C. 7:13-11.6 

The Project will not destroy, jeopardize, or adversely modify a present or 
documented habitat for threatened or endangered species, and will not jeopardize 
the continued existence of any local population of a threatened or endangered 
species. See Sections III.U and V below for a discussion of Endangered or 
Threatened Wildlife or Plant Species Habitats and Critical Wildlife Habitats. 

11. Area Specific Requirement for Individual Permits, Requirements for 
Stormwater Management at N.J.A.C. 7:13-12.2  

Stormwater management addressing groundwater recharge, runoff quantity and 
water quality is not required per: 

• N.J.A.C. 7:8-5.4 (a)2ii groundwater recharge requirement does not apply 
to projects within the "urban redevelopment area." The Project is located 
within a designated regional center per the Policy Map of the State 
Development and Redevelopment Plan.  

• N.J.A.C. 7:8-5.4(a)3iv stormwater runoff quantity in tidal flood hazard 
areas, is not required as the increased volume of stormwater runoff will 
not increase flood damages below the point of discharge. 

• N.J.A.C. 7:8-5.5 stormwater management measures will not be required 
for water quality control since the Project will not result in an additional 
one-quarter acre of impervious surface. 

All Project components will occur landward of the mean high water line. 
Therefore, the applicant is not required to address stormwater management and 
the requirements at N.J.A.C. 7:8 are satisfied. 
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12. Area Specific Requirement for Individual Permits, Requirements for 
Excavation, Fill and Grading Activities at N.J.A.C. 7:13-12.3 

Excavation, fill and grading will be required to construct the Project.  The Project 
complies with requirements of N.J.A.C. 7:13-12.3 as follows: 

• The overland flow of stormwater will not be impeded and floodwaters 
can freely enter and exit the disturbance area. 

• There are no slopes greater than 50%. 

• The excavation, fill and/or grading will not endanger the integrity of any 
existing structure. 

• All excavated material will be lawfully disposed of. 

13. Area Specific Requirement for Individual Permits, Requirements for a 
Structure at N.J.A.C. 7:13-12.4 

The Project proposes the construction of a bulkhead within the FHA. The Project 
complies with requirements of N.J.A.C. 7:13-12.4 as follows: 

• The structures will resist impact from water and debris during the flood 
hazard area design flood. 

• The structures will resist uplift, floatation, collapse and displacement due 
to hydrostatic and hydrodynamic forces resulting from the flood hazard 
area design flood. 

• The structures will resist overturning and sliding pressure, as well as 
pressure from the freeze/thaw cycle of the soil; and, 

• The structures are not located adjacent to a channel. 

The Project is located primarily within the Zone AE and partially within the VE 
flood plain. The existing and proposed bulkheads are located primarily below 
ground; however, a portion does extend above ground as discussed in more detail 
in Section IX.F below.  Also, see Section III.M above for a discussion of coastal 
high hazard areas. 

14. Area Specific Requirement for Individual Permits, Requirements for 
Retaining Walls and Bulkheads at N.J.A.C. 7:13-12.13 

The bulkhead will extend above ground as discussed in Section IX.F below and 
as depicted on Sheet 3 of the plans. 

• The bulkhead consists of vinyl or steel sheeting, and is anchored with 
greenheart wales as depicted on the plans. 

• The bulkhead is designed to withstand displacement, overturning, and 
failure due to undermining and/or pressure from soil, water, and frost. 
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• The Project is not located within a regulated water or within 25 feet of 
any top of bank. Furthermore, the retaining bulkhead is designed to be 
resistant to erosion as well as the possibility of a shifting bed and/or bank 
over time. 

Refer to the permit plans provided under Attachment 13 providing an 
engineering certification the above requirements are satisfied. 

R. N.J.A.C. 7:7-9.26 - Riparian Zones 

The Project runs parallel to the Atlantic Ocean and the next closest body of water is 
Hereford Inlet, which is located 0.25 miles away from the Project at its closest point. Per 
N.J.A.C. 7:7-9.26(b)1, there is no riparian zone along the Atlantic Ocean. Therefore, the 
Project will have no impact on riparian zones. 

S. N.J.A.C. 7:7-9.27 - Wetlands and N.J.A.C. 7:7-9.28 - Wetlands Buffers 

The previously constructed steel bulkhead from 8th to 13th Avenues was installed along 
the oceanfront within a prior freshwater wetlands and wetland transition areas. The 
proposed bulkhead from 13th to 15th, from 20th to 22nd, and at 25th Avenues will 
disturb wetlands and wetland transition area. 

Per NJ GeoWeb 1970 Black and White Imagery, the Project is not within coastal 
wetlands. Note the portion between 3rd and 21st Avenue there is no 1970 black and white 
imagery map. Based on this and prior conversations with NJDEP, any wetlands not 
located within a 1970 black and white imagery map are to be identified as FWW. 

Installation of the bulkheads is in compliance with N.J.A.C. 7:7-9.27 because of the 
following: 

• The use of the bulkhead is water dependent; 

• The Project has no prudent or feasible alternative on a non-wetland site, see 
Section II.B above for discussion of possible alternatives; 

• The Project will result in minimum feasible alteration or impairment of natural 
tidal circulation; and 

• The Project will result in minimum feasible alteration or impairment of natural 
contour or natural vegetation of the wetlands. 

Freshwater Wetland Compliance Statement Pursuant to 7:7A 

This statement addresses compliance with the permitting requirements outlined in the 
applicable Freshwater Wetlands General Permit (FWWGP) checklists and follows the 
requirements set forth in the Freshwater Wetland Protection Act Rules (N.J.A.C. 7:7A).  

An intermediate resource value, isolated freshwater wetland exists on a portion of the Site 
adjacent to the Beach Patrol Building at 15th Avenue verified under NJDEP File No. 
0507-03-0009.2 FWW 180001. Additionally, the wetland at the Lou Booth Amphitheatre 
site was also verified as intermediate resource value and isolated. Upon review of NJ-
GeoWeb Landscape Project Version 3.3, the T&E species identified within the wetlands 
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subject of this application are similar to those at the location of the Beach Patrol Building 
and Lou Booth Amphitheatre.  

Also, based on the T&E species and their associated habitats identified in the “City of 
North Wildwood Beach Management Plan For the Protection of Federally and State-
Listed Species” discussed above under Section III.U below, it is our opinion these T&E 
species are not wetland dependent species.  

Therefore, for the above reasons, we believe the wetlands between 8th and 25th Avenues 
as depicted on the plans provided under Attachment 13 are of intermediate resource 
value.  

A copy of the NJDEP Letter of Interpretation for the Beach Patrol Building and Lou 
Booth Amphitheatre are provided under Attachment 11.  

Please also note that the wetlands generally between 8th and 13th Avenues no longer 
exist under current conditions due to the severe erosion occurring along the coastline.  

1. A Description of The Characteristics of The Site and The Location of All 
Proposed Regulated Activities, Potential Impacts from The Construction 
Process, And, As Applicable, Any Monitoring or Reporting Methods That 
Will Be Used  

a) Site and Project Description 

See Introduction above for Site and Project introduction. 

b) Potential Impacts from the Construction Process  

See Section III.Q.1.b above for construction techniques. 

c) Monitoring and Reporting Methods 

Monitoring and/or reporting methods for any restoration/mitigation 
required for disturbance to freshwater wetlands will be provided under 
separate cover. 

2. The Total Area, In Acres, Of Wetlands and State Open Waters on The Site 
Before the Regulated Activity Is Performed, And the Total Area, In Acres, 
Of Wetlands and State Open Waters (Sow), On the Site That Will Remain 
After the Regulated Activity Is Performed  

As freshwater wetlands on the Site have only been partially delineated, this is not 
possible. 

However, the Project will result in a total disturbance of approximately 0.414 
acres to FWW under GP6. Refer to the Permit Plans provided under Attachment 
13 for a breakdown of disturbance to freshwater wetlands for the installation of 
the previously constructed and proposed bulkhead. The Project will not disturb 
SOW. 

3. Statement of Compliance with General Permit 6 (Non-Tributary Wetlands) 
At N.J.A.C. 7:7A-7.6 
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a) General Permit No. 6 authorizes regulated activities in freshwater 
wetlands and/or State open waters, if the freshwater wetlands and/or 
State open waters are not part of a surface water tributary system 
discharging into an inland lake or pond, or a river or stream, 
provided all applicable requirements at N.J.A.C. 7:7A-5.7 and 20.3 
are met.   

The regulated activities are proposed in freshwater wetlands that are not 
part of a surface water tributary system discharging into an inland lake, 
pond or river/stream. Note that the wetlands adjacent to the Beach Patrol 
Building at 15th Avenue have already been verified as non-tributary. 

Note that any disturbance to the wetland transition area for disturbance to 
wetlands subject of GP6 is allowed under an access transition area 
waiver, and is therefore not included under GP6A.  

b) The activities shall disturb no more than one acre of a freshwater 
wetland and/ or State open water, which is not a water of the United 
States.   

The Project will result in approximately 0.414 acres of freshwater 
wetland disturbance that is not a water of the U.S. and no disturbance to 
SOW is proposed. 

c) The activities shall disturb no more than one-half acre of a 
freshwater wetland and/ or State open water that is a water of the 
United States.  Mitigation shall be performed for all permanent loss 
and/or disturbance to wetlands and/or State open water that are 
waters of the United States.   

The Project will result in approximately 0.414 acres of freshwater 
wetlands disturbance that is not a water of the U.S. No disturbance to 
SOW is proposed. 

d) Activities under General Permit No. 6 will not take place in the 
following: 

i. Exceptional Resource Value wetlands:   

As stated above, based on available information, we believe the 
wetlands subject of this application are of intermediate resource 
value. Therefore, the proposed activities will not take place in 
exceptional resource value wetlands. 

ii. State open water that is a special aquatic site;  

The Project does not propose any activities within SOW. 

iii. USEPA priority wetlands; or  
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Per Priority Wetlands List for the State of New Jersey dated May 
1989, no activities are proposed within USEPA priority 
wetlands. 

iv. A State open water that is larger than one acre.  

The Project does not propose any activities within SOW. 

e) Mitigation shall be performed for all permanent loss and/or 
disturbance of 0.1 acres or greater of freshwater wetlands or State 
open waters that are also waters of the United States. Mitigation 
shall be performed for permanent loss and/or disturbance of less 
than 0.1 acres of freshwater wetlands or State open waters that are 
also waters of the United States unless the applicant demonstrates to 
the Department that all activities have been designed to avoid and 
minimize impacts to wetlands.   

Mitigation will be required as the Project will disturb wetlands in excess 
of 0.1 acres. A proposal for restoration/mitigation will be provided under 
separate cover. 

4. Statement of Compliance with General Permit (GP) No. 6a (Transition 
Areas Adjacent To Non-Tributary Wetlands) At N.J.A.C. 7:7A-7.6a 

a) General permit 6A authorizes regulated activities in transition areas 
adjacent to freshwater wetlands, if the freshwater wetlands are not 
part of a surface water tributary system discharging into an inland 
lake or pond, or a river or stream, provided all applicable 
requirements at N.J.A.C. 7:7A-5.7and 20.3 are met. 

The regulated activities are proposed in freshwater wetlands that are not 
part of a surface water tributary system discharging into an inland lake, 
pond or river/stream. 

b) The activities disturb no more than one-half acre of a transition 
area. If the activity authorized under general permit 6 eliminates a 
wetland in its entirety, authorization under general permit 6A is not 
required for activities in the associated transition area. 

The total amount of wetland transition area disturbed by the Project is 
0.470 acres.  The Project does not propose eliminating a wetland in its 
entirety under GP6. 

c) Activities do not take place in a transition area adjacent to the 
following. 

i. An exceptional resource value wetland, as described at 
N.J.A.C. 7:7A-3.2. 

Based on available information, it is our opinion the wetlands of 
the subject application are of intermediate resource value. 
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Therefore, no activities are proposed within a transition area 
adjacent to an exception resource value wetland. 

ii. USEPA priority wetlands. 

Per Priority Wetlands List for the State of New Jersey dated May 
1989, no activities are proposed within a wetland transition area 
adjacent to a USEPA priority wetland. 

5. Listing of And Statement of Compliance with Conditions That Apply to All 
General Permits at N.J.A.C. 7:7A-5.7 

a) The activities proposed under GPs comply with the following: 

i. The conditions set forth in General Permit No. 6 and 6A. 

See Sections S.3 and 4 above for compliance to the conditions 
set forth in GP6 and GP6A respectively. 

ii. The standard conditions set forth for all general permits. 

See Section S.5.b below for compliance to the conditions for all 
general permits. 

iii. The conditions for all general permits at N.J.A.C. 7:7A-20.2. 

The Applicant understands the standard conditions for all general 
permits. 

iv. The limits pursuant to the use of multiple general permits in 
N.J.A.C. 7:7A-5.4. 

The Project complies with the limits on the use of multiple 
general permits. 

v. If required under a particular general permit, mitigation 
pursuant to N.J.A.C. 7:7A-11. 

Mitigation will be required and will be addressed under separate 
cover. 

vi. Any additional conditions imposed under N.J.A.C. 7:7A-
5.7(f). 

It is understood that the Department may establish additional 
conditions on a case-by-case basis. 

b) Explanation of how the Proposed Activities Comply with the 
Conditions that Apply to all General Permits: 

Activities under a general permit shall be associated with a proposed 
project.  The Department shall not authorize activities under a general 
permit for eliminating a natural resource in order to avoid regulation. 
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i. The proposed activities are not for the purpose of eliminating 
a natural resource in order to avoid regulation.   

The regulated activity shall not occur in the proximity of a public 
water supply intake. 

ii. According to NJ-GeoWeb well head protection areas 
(community) layer, the nearest public water supply is located 
approximately 5.7 miles southwest of the Project at its closest 
location. 

The activities shall not destroy, jeopardize, or adversely modify 
a present or documented habitat for threatened or endangered 
species; and shall not jeopardize the continued existence of any 
local population of a threatened or endangered species. 

See Section III.U above for a discussion on Project impact to 
T&E species and/or habitat. The Project will not destroy, 
jeopardize, or adversely modify a present or documented habitat 
for threated or endangered species. 

iii. The activity will not occur in a component of either the 
Federal or State Wild and Scenic River System; nor in a 
river officially designated by Congress or the State 
Legislature as a “study river” for possible inclusion in either 
system while in the river is in an official study status; except 
that the activity may occur in these waters if approved by the 
National Park service in accordance with 40 CFR 233. 

The Site is not within a component of either the Federal or State 
Wild and Scenic River System; nor in a river officially 
designated by Congress or the State Legislature as a “study 
river.”   

iv. The activity shall not adversely affect properties which are 
listed or are eligible for listing on the New Jersey or National 
Register of Historic Places. 

See Section III.T above for a discussion on Project impact to 
historic and archaeological resources. The Project will not 
adversely affect properties which are listed or are eligible for 
listing on the New Jersey or National Register of Historic Places.  
If any are encountered, the NJDEP shall be immediately notified.   

v. Any discharge of dredged or fill material shall consist of 
clean, suitable material free from toxic pollutants (see 40 
CFR 401) in toxic amounts, and shall comply with all 
applicable Department rules regarding use of dredged or fill 
material. 
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Discharge of dredged material is not proposed for the Project.  
Fill material will consist of clean, suitable material free from 
toxic pollutants in toxic amounts, and will comply with all 
applicable Department rules regarding use of fill material.   

vi. Any structure or fill authorized shall be maintained as 
specified in the construction plans. 

The proposed structures and fill will be maintained as specified 
in the plans accompanying this application.  

vii. The activity will not result in a violation of the FHA Control 
Act, N.J.S.A. 58:16A-50 or implementing rules at N.J.A.C. 
7:13. 

Compliance to the FHA is addressed above under Section III.Q 
Accordingly, the Project will not result in a violation of the FHA 
Control Act Rules.   

viii. If activities under the general permit meet the definition of 
“major development” at N.J.A.C. 7:8-1.2, then the project of 
which the activities are a part shall comply in its entirety 
with the Stormwater Management Rules at N.J.A.C. 7:8. 

Compliance to Stormwater Management is addressed below 
under Section IX.C. The Project has been designed in 
accordance with the requirements of N.J.A.C. 7:8.  

ix. If activities under the general permit involve excavation or 
dredging, the applicant shall use an acceptable disposal site 
for the excavated or dredged material.  No material shall be 
deposited or dewatered in freshwater wetlands, transition 
areas, State open waters or other environmentally sensitive 
areas. 

Dredging is not proposed.  Any excess excavated material will 
be disposed of in accordance with applicable regulations.  No 
material will be deposited or dewatered in wetlands, transition 
areas, SOW, or other environmentally sensitive areas.   

x. The amount of rip-rap or other energy dissipating material 
shall not exceed the minimum necessary to prevent erosion, 
as calculated under the Standards for Soil Erosion and 
Sediment Control in New Jersey at N.J.A.C. 2:90. 

Rip-rap or other energy dissipating materials are not proposed 
under this Project. 

xi. Best Management Practices, as defined at N.J.A.C. 7:7A-1.3, 
shall be followed whenever applicable. 
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Where applicable, Best Management Practices shall be 
implemented and followed in accordance with the “Standards for 
Soil Erosion and Sediment Control in New Jersey,” the Cape 
Atlantic Soil Conservation District, Freshwater Wetland 
Protection Act Rules and the Flood Hazard Area Control Act 
Rules. 

xii. If the general permit activities are subject to the 
Department’s Water Quality Management Planning rules at 
N.J.A.C. 7:15, the activities shall be consistent with those 
rules and with the applicable approved Water Quality 
Management Plan (208 Plan) adopted under the New Jersey 
Water Quality Planning Act, N.J.S.A. 58:11A-1, et seq. 

The Project is not subject to the Department’s Water Quality 
Management Planning Rules. 

xiii. The timing requirements at C below shall be met. 

The timing requirements are not applicable as no disturbance 
within a stream channel is proposed. 

xiv. With the exception of activities associated with general 
permits 1, 6, 6A, and 16, activities authorized under a 
general permit shall not take place in a vernal habitat, as 
defined at N.J.A.C. 7:7A-1.3, or in a transition area adjacent 
to a vernal habitat. 

The Project does not propose activities within vernal habitat. 

xv. In order to protect the fishery resources and/or the spawning 
of the fish population, any activity which may introduce 
sediment into a stream or cause a stream to become turbid 
shall not be performed during the time periods listed in 
Table 5.7. 

The Project does not propose any work in a stream.  

xvi. The Department may reduce, extend, or otherwise modify 
the timing requirements listed if one or more requirements 
at N.J.A.C. 7:7A-5.7(d) are satisfied. 

The applicant does not wish to reduce, extend or otherwise 
modify the time requirements for fishery resources should they 
apply to the Project. 

xvii. If any activity will take place in a non-delegable water, as 
defined at N.J.A.C. 7:7A-1.3, and the activity requires 
approval from the USACE under the Federal 404 program, 
the activities authorized under the general permit shall not 
begin until the permittee obtains the required Federal 404 
program approval. 
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No activities are proposed in non-delegable waters.   

xviii. In addition to the conditions that apply to every 
authorization pursuant to a general permit, the Department 
shall establish additional conditions in a specific 
authorization pursuant to a general permit, on a case by case 
basis in accordance with N.J.A.C. 7:7A-20.3. 

It is understood that the Department may establish additional 
conditions on a case-by-case basis. 

6. Statement Regarding Contaminated or Toxic Substances on The Site 

To the best of the applicant’s knowledge, the location of regulated activities is 
not contaminated with toxic substances.  

7. Documentation of The Creation of The Property 

To the best of our knowledge no part of the Site is not part of a subdivision.  

8. Ownership History of The Property from June 30, 1988 (Provided without 
the benefit of a Title Search): 

To the best of our knowledge the City of North Wildwood has owned its 
properties since 1988 and Sportland Investments has owned Block 290.01, Lot 1 
since September 24, 1984. Refer to Attachment 14 for property detail report 
showing property ownership information. 

9. Listing of Contiguous Lots in Common Ownership with The Site and 
Ownership History of Said Lots from June 30, 1988 (Provided without the 
benefit of a Title Search) 

The lots associated with this application, excluding Block 290.01, Lot 1 are 
owned by The City of North Wildwood, the Applicant.  Contiguous lots adjacent 
to the Project that are owned by the Applicant include Block 288.02, Lot 1. 
Sportland Investments owns Block 290.01, Lot 1. Sportland Investments does not 
own any contiguous lots. Refer to Attachment 14 for property detail report 
showing property ownership information. 

10. Statement Regarding Existence of Swamp Pink in The Municipality Which 
the Site Is Located 

The City of North Wildwood is not a known location for Swamp Pink. 

11. Statement Regarding Existence of The Bog Turtle in The Municipality 
Which the Site Is Located 

The City of North Wildwood is not listed as a known location for Bog Turtles. 

12. Statement Regarding Wild and Scenic River Designation 

The Site is not within an area designated a Wild and Scenic River; nor in a river 
officially designated by Congress or the State Legislature as a “study river.”  
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T. N.J.A.C. 7:7-9.34 - Historic and Archeological Resources 

The boardwalk adjacent to the Project from 16th Avenue to 25th Avenue is identified as a 
historic property per NJ-GeoWeb. Buccaneer Motel, designated as an Eligible Individual 
historic property, is located approximately 150 feet west of the Project at its closest point. 
An archaeological site grid, designated as Identified, is located approximately 0.43 miles 
southwest of the Project at its closest point. The Project’s location is not identified as a 
historic property, within a historic district or within an archeological site grid per NJ-
GeoWeb or the New Jersey Department of Environmental Protection Historic 
Preservation Office, New Jersey and National Register of Historic Places, last updated 
September 30, 2020. Based on this information, the Project will not negatively impact 
historical resources but rather protect the historic boardwalk. If any historical resources 
are encountered, the NJDEP will be immediately notified.  

U. N.J.A.C. 7:7-9.36 - Endangered or Threatened Wildlife or Plant Species Habitats 

To determine the presence of threatened and endangered (T&E) wildlife species located 
on or adjacent to the Site, VNHA reviewed NJDEP NJ-GeoWeb online mapping 
application, containing Landscape Project Version 3.3 data, which identifies species 
based on habitat patches connected to rare wildlife throughout the State of New Jersey. In 
addition, VNHA requested a NJDEP Natural Heritage Program (NHP) Report for the 
Project area, see Attachment 7. The NJDEP Landscape Project and the NJDEP Natural 
Heritage Program identified Rank 3, 4 or 5 species in the immediate vicinity, or within 
one (1) mile of the Project Area, as shown below on Table 1.   

VNHA also reviewed the NJDEP NJ-GeoWeb online mapping application, containing 
the Natural Heritage Grid Map, which provides a general portrayal of the geographic 
location of rare plant species and rare ecological communities throughout New Jersey. 
Two species were identified in the Natural Heritage Grid ID 6,811.00 within the portion 
of the Project between 3rd and 5th Avenues for both known location within 1.5 miles and 
at a precise location, as shown below on Table 2. No natural heritage priority sites, vernal 
pools or vernal pool habitat were identified as being on the Project Site, in the immediate 
vicinity or within one (1) mile of the Project Site.  
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Table 1 
Species Identified Onsite or within the Immediate Vicinity 

Species Scientific Name Rank Feature Type 

Black Skimmer Rynchops niger 4 Foraging 

Least Tern Sternula antillarum 4 Foraging 

Least Tern Sternula antillarum 4 Nesting Colony 

Migratory Raptor Concentration 
Site 

-- 4 Concentration Site 

Piping Plover Charadrius melodus 5 Nesting Area 

Red Knot Calidris canutus 4 
Non-breeding 

Sighting 

Species Identified within One (1) Mile 

Black Skimmer Rynchops niger 4 Foraging 

Black-crowned Night-heron Nycticorax nycticorax 3 Foraging 

Cattle Egret Bubulcus ibis 3 Foraging 

Least Tern Sternula antillarum 4 Foraging 

Least Tern Sternula antillarum 4 Nesting Colony 

Migratory Raptor Concentration 
Site 

-- 4 Concentration Site 

Osprey Pandion haliaetus 3 Foraging 

Osprey Pandion haliaetus 3 Nest 

Piping Plover Charadrius melodus 5 Nesting Area 

Piping Plover Charadrius melodus 5 
Non-breeding 

Sighting 

Red Knot Calidris canutus 4 
Non-breeding 

Sighting 

Yellow-crowned Night-heron Nyctanassa violacea 3 Foraging 

Yellow-crowned Night-heron Nyctanassa violacea 3 Nesting Colony 

Atlantic Sturgeon Acipenser oxyrinchus 5 
Migration Corridor – 

Adult Sighting 

The portion of the Project between 3rd and 5th Avenues is within the natural heritage 
grid map for species within 1.5 miles and location known precisely.  

Table 2 
Rare Plant Species and Rare Ecological Communities within the Immediate Vicinity 

Species Scientific Name Status 

Spurred Butterfly-pea 
Centrosema 
virginianum 

State Endangered 

Sea-beach Evening-
primrose 

Oenothera 
humifusa 

State Endangered 
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Based on NJ-GeoWeb, potential threatened and endangered species/habitats, rare plant 
species and rare ecological communities were identified within the Project area and 
immediate vicinity. As noted in the “City of North Wildwood Beach Management Plan”, 
dated December 2018 piping plover, least tern, black skimmer, American oystercatcher 
and the red knot are known species to occur on the City’s beaches. Seabeach amaranth, 
Seabeach knotweed, Seabeach sandwort, Seabeach evening primrose and Seabeach 
purslane are species that may occur on the City’s beaches. A copy of the plan is provided 
under Attachment 9. 

Piping plovers are small, territorial shorebirds present on the New Jersey shore between 
March and August.  Nests consist of a shallow scrape in the sand located above the high 
tide line. Historically, from 1988-1996 between one (1) and five (5) pairs of piping 
plovers nested on the City’s oceanfront beach. Nesting began on the City’s Inlet Beach in 
2002, with an average of one (1) to four (4) pairs per season. Plovers last nested on the 
Inlet Beach in 2015.  

Least terns are small, colonial beach-nesting sea birds, present on the New Jersey shore 
between April and September. Nests consist of a shallow scrape in the sand located above 
the high tide line. Historically, from 1988-1995 least terns nested on the City’s 
oceanfront beach, ranging from 60 to 200 individuals. Since 2002, terns have nested on 
the City’s Inlet Beach, with a high of 490 individuals.  Least terns last nested in the City 
in 2015.   

Black skimmers are colonial beach-nesting sea birds that may potentially nest on the 
City’s beaches. Historically, “Champagne Island”, within the Hereford Inlet System, and 
northwest of the City’s “Protected Zone” hosted a significant colony of nesting skimmers 
until 2008. The City’s beaches have also been used as an important staging area for black 
skimmers during fall migration (September through October). 

American oystercatchers are territorial shorebirds, nesting on New Jersey beaches from 
April through August. They make their nests on beaches by scraping a shallow 
depression in the sand just above the high tide line, but also nest on back-bay islands. 
Since 2002, one (1) to three (3) pairs of oystercatchers have regularly nested on the City’s 
Inlet Beach. One pair last nested in 2017. 

Red knots are long distance migrants that breed in the Arctic and winter as far south as 
Tierra del Fuego at the southern tip of South America. While small numbers of red knots 
may be present in New Jersey year-round, most are seasonal visitors to New Jersey 
beaches, stopping during spring (mid-May through early June) and fall (late-July through 
November) migration periods to rest and refuel. Currently, the City is identified as an 
important migratory staging area for the red knot for feeding and roosting activities. 

Seabeach Amaranth is an annual plant, visible on New Jersey’s Atlantic coastal beaches 
between May and November. Seabeach amaranth is usually found growing in nearly pure 
sand. The species requires sparsely vegetated upper beach habitat that is not flooded 
during the growing season. 

Seabeach Knotweed is an annual plant of sandy beaches. 

Seabeach Sandwort is a perennial plant of beach and salt marsh habitats. 
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Seabeach Evening Primrose is a perennial plant of beach and dune habitats. 

Seabeach Purslane is an annual plant of beach habitats. 

The Project consists of a linear bulkhead that did not and will not result in a significant 
increase in impervious surfaces or permanent land disturbance. Any disturbance for 
construction of the bulkheads will be temporary in nature, minimized to the greatest 
extent practicable and conditions will be restored upon Project completion.   

Construction of the Project is mainly located adjacent to JFK Boulevard Beach Drive, the 
boardwalk and the beach which at times are heavily used by the local and visiting 
community. Based on the desired habitat of the T&E species, and the Project location 
permanent and/or temporary impacts of the construction activities are unlikely to 
negatively impact the T&E species listed above and/or their associated habitat. In 
addition, any species using such habitat are likely to be temporary relocated to 
surrounding habit and will return upon completion of the Project. However, any timing 
restrictions set forth by the reviewing agencies to protect T&E species will be followed, 
as required. 

V. N.J.A.C. 7:7-9.37 - Critical Wildlife Habitats 

Critical wildlife habitats are special areas known to serve an essential role in maintaining 
wildlife, particularly in wintering, breeding and migrating. A portion of the Project area is 
identified as a migratory raptor concentration site. According to NJ-GeoWeb Landscape 
Project Version 3.3 the migratory raptor concentration site is associated with land use 
identified as recreational land and herbaceous wetlands. This land area generally runs 
adjacent to JFK Boulevard Beach Drive from 3rd to 15th Avenues and generally within 
the dune and wetland complexes from 15th to 23rd Avenues. Project activities will result 
in minimal permanent disturbance for the bulkhead itself and may result in temporary 
disturbance during construction to potential habitat from 3rd to 21st Avenues and will 
occur only during the raptor migration period. If during raptor migration, it is likely the 
species will relocate to nearby areas. No disturbance to the seawall is proposed for the 
Project. 

Although the Project may have some impact, it is unlikely that it will result in permanent 
adverse impacts to migrating raptors.  

W. N.J.A.C. 9:7-9.38 – Public Open Space 

Public open space constitutes land areas owned or maintained by State, Federal, county 
and municipal agencies or private groups (such as conservation organizations and 
homeowner's associations) and used for or dedicated to conservation of natural resources, 
public recreation, visual or physical public access or, wildlife protection or management. 
As the Project is proposed mostly on lands owned by the City and exists as beach, dunes, 
wetlands or wetland buffer, public open space will be impacted for construction of the 
bulkhead. The only permanent impact to the public open space is for the actual bulkhead 
itself which is approximately 0.0172 acres.  During construction beach access and the 
beach will be temporarily closed generally within 200 feet of the active work area each 
day. As portions of the Project are completed, the area will reopen to the public.  
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Public open space is not anticipated to be adversely impacted by the Project. Construction 
of the Project will benefit the public’s safety, health and welfare as it will alleviate 
erosion of the beach and protect flora and fauna species and their habitat. The Project will 
also facilitate continuous use or access of these lands.  

X. N.J.A.C. 7:7-9.39 – Special Hazard Areas 

As discussed above under Section II.A there are no known actual or potential hazards to 
public health and welfare, or to public or private property. 

Y. N.J.A.C. 7:7-9.48 – Lands and Waters Subject to Public Trust Rights 

According to NJ-GeoWeb Tidelands region Atlantic South map number 056-1962, the 
Project area is not within lands and waters subject to public trust rights as the Project is 
not within an area now or formerly below the mean high water line.  Thus, the Project 
does not impact lands and waters subject to public trust rights.  

IV. DISCUSSION OF STANDARDS FOR BEACH AND DUNE ACTIVITIES AT N.J.A.C. 
7:7-10 

As the Project does not propose routine beach maintenance, emergency post-storm restoration, 
dune creation and maintenance, and/or construction of a boardwalk, these standards do not apply.  

If required, the dunes will be restored per the standards at N.J.A.C. 7:7-10.4.  

V. DISCUSSION OF GENERAL WATER AREAS AT N.J.A.C. 7:7-12 

General Water Areas are not applicable to the Project, as it is located entirely above the spring 
high water line.  

VI. DISCUSSION OF REQUIREMENTS FOR IMPERVIOUS COVER AND VEGETATIVE 
COVER FOR GENERAL LAND AREAS AND CERTAIN SPECIAL AREAS AT N.J.A.C. 
7:7-13 

Per N.J.A.C. 7:7-13.1(d), the impervious cover and vegetative cover rules do not apply to a linear 
development, which is a development with the basic function of connecting two points, such as a 
road, drive, public walkway, railroad, sewerage pipe, stormwater management pipe, gas pipeline, 
water pipeline, or electric, telephone or other transmission line. As the Project meets the 
definition of a linear development, the Project is not subject to the impervious cover and 
vegetative cover limits. 

VII. DISCUSSION OF GENERAL LOCATION RULES AT N.J.A.C. 7:7-14 

The following discussion addresses the General Location Rules that are applicable to the Project. 

A. N.J.A.C. 7:7-14.1 – Rule on Location of Linear Development 

The Project proposes the construction of a bulkhead generally adjacent to JFK Boulevard 
Beach Drive and the boardwalk.  

The Project complies with Requirements for the location of linear development as 
follows: 

• There is no prudent or feasible alternative alignment/location for the Project 
components which would have less impact on sensitive areas and marine fish or 
fisheries.  The Project is designed to be outside of environmentally sensitive 
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areas to the greatest extent practicable. The Project is not anticipated to 
negatively impact marine fish or fisheries. 

• The Project is not within a unique or irreplaceable area, therefore, the Project will 
not result in permanent or long-term loss to these areas. 

• The Project was designed to minimize adverse environmental impacts to the 
maximum extent practicable by avoiding disturbance to dunes, wetlands, wetland 
buffers and the beach to the greatest extent practicable. Permanent disturbance to 
wetlands, dunes and/or beaches will be restored/mitigated for as required. See 
Section X below for a discussion on mitigation. All temporary disturbances to 
dunes, wetlands, wetland buffers and the beach will be restored upon the 
Project’s completion. Beach and dune areas as well as vegetation were destroyed 
by erosion. Any naturally destroyed areas will not be restored, as these areas are 
impossible to exist due to natural conditions. Any restoration could be limited to 
the landward side of the bulkhead. The purpose of the Project is to protect further 
damage and destruction due to erosion.  

• The Project was designed to generally run adjacent to JFK Boulevard and Beach 
Drive and the boardwalk with the exception of segments that went around 
existing structures such as piers. Thus, the alignment is located on or in existing 
transportation corridors and alignments, to the maximum extent practicable. 

B. N.J.A.C. 7:7-14.2 - Basic Location Rule 

The Project complies with requirements for the basic location rule as follows: 

• The City’s Atlantic coastline has been undergoing severe erosion since at least 
1991 creating unsafe conditions on the beach. An eroding beach is a hazard for 
walking and can cause people to trip and sustain injuries. Further, if unmitigated 
erosion continues over a period of time, the street could be impacted. Exposed 
pipes and jagged concrete would be a health and safety concern, as they could 
cause injury and exposed pipes could cause damage to infrastructure. Since the 
purpose of the Project is to prevent erosion damage, the Project could be 
considered necessary to protect public health and infrastructure. The Project will 
promote the public health, safety, and welfare to the community.  

• The Project will result in conditions that will protect both public and private 
property, wildlife and marine fisheries.   

• The Project has been designed to preserve, protect and enhance the natural 
environment to the extent practicable.   

C. N.J.A.C. 7:7-14.3 Secondary Impacts 

No negative secondary impacts are anticipated from construction of the Project. The 
purpose of the Project is to protect the City’s infrastructure, commercial and private 
properties and prevent further erosion of the beach, dunes and/or wetlands. With this 
Project the City will be providing and maintaining safe conditions for both the local and 
visiting community. 
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VIII. DISCUSSION OF USE RULES AT N.J.A.C. 7:7-15 

The following discussion addresses the Use Rules that are applicable to the Project. 

A. N.J.A.C. 7:7-15.3 Resort/Recreational Use 

As the Project area is located adjacent to the beach, boardwalk, sidewalks and/or paths 
and traverse natural habitats, it may provide recreational opportunities to its users. As 
discussed above under Section II.A the Project resulted or will result in permanent 
disturbance for construction of the bulkhead. Any restriction of public access is 
temporary. Construction of the bulkhead only restricted or will restrict public access to 
these potential recreational areas within a 200 foot radius of construction each day. 
Limits of closure change by day as construction of the bulkhead progressed or progresses. 
Therefore, there will be no long-term impacts on the recreational use of the area. The 
proposed improvements will improve recreational access and uses in the City by 
preventing continued erosion of the beach and protecting city infrastructure including the 
boardwalk, paths and sidewalks. 

B. N.J.A.C. 7:7-15.11 Coastal Engineering 

Coastal engineering measures include structural shore protection and storm damage 
reduction measures to manage water areas and protect the shoreline from the effects of 
erosion, storms, and sediment and sand movement, which is the Project. The purpose of 
the Project is to protect the City’s infrastructure and prevent the beach and shoreline from 
the effects of further erosion. As a portion of the bulkhead was constructed based on 
emergency needs, non-structural shore protection and/or storm reduction measures were 
not sufficient and are not sufficient for protection the City’s coastline from the continued 
erosion.  

A portion of the bulkhead is located in a V zone and thus is subject to wave runup forces. 
Both the previously constructed and proposed portions of the bulkhead were/are designed 
and certified by a professional engineer to withstand the forces of wave runup as depicted 
on the plans provided under Attachment 13. 

IX. DISCUSSION OF RESOURCE RULES AT N.J.A.C. 7:7-16 

The following discussion addresses the Resource Rules that are applicable to the Project. 

A. N.J.A.C. 7:7-16.2 – Marine Fish and Fisheries 

As the Project is proposed upland of the MHWL no impact to marine fish and fisheries is 
anticipated. See Section III.D above for additional discussion on impacts to alewife and 
Atlantic sturgeon migratory pathways.  

B. N.J.A.C. 7:7-16.3 – Water Quality 

Per N.J.A.C. 7:8-5.5 stormwater management measures will not be required for water 
quality control since the Project will not result in an additional one-quarter acre of 
impervious surface. Additionally, per N.J.A.C. 7:8-5.2, linear development projects are 
exempt from stormwater runoff quality requirements. Therefore, the applicant is not 
required to address water quality for the construction of the Project.  
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C. N.J.A.C. 7:7-16.6 – Stormwater Management 

Although the Project meets the definition of a “major development” at N.J.A.C. 7:8, 
stormwater management is not required for the Project per: 

• N.J.A.C. 7:8-5.4 (a)2ii groundwater recharge requirement does not apply to 
projects within the "urban redevelopment area." The Project is located within a 
designated regional center per the Policy Map of the State Development and 
Redevelopment Plan.  

• N.J.A.C. 7:8-5.4(a)3iv stormwater runoff quantity in tidal flood hazard areas, is 
not required as the increased volume of stormwater runoff will not increase flood 
damages below the point of discharge. 

• N.J.A.C. 7:8-5.5 stormwater management measures will not be required for water 
quality control since the Project will not result in an additional one-quarter acre 
of impervious surface. 

D. N.J.A.C. 7:7-16.7 Vegetation 

As discussed above under Sections I and II.A a portion of the Project area exists as 
vegetated wetlands and dunes. The location of the Project was selected adjacent to JFK 
Boulevard Beach Drive and the boardwalk to preserve this vegetation to the maximum 
extent possible. Any areas of temporary disturbance will be restored upon the Project’s 
completion with native coastal species.    

E. N.J.A.C. 7:7-16.9 – Public Access 

As discussed above under Section III.W Public Open Space and VIII.A 
Resort/Recreational Use the Project is located mainly adjacent to JFK Boulevard Beach 
Drive and the boardwalk on land owned by the City. Any restriction to public access will 
occur within 200 feet of active construction and is temporary. Limits of closure change 
by day as construction of the bulkhead progresses. As the Project does not propose any 
change to the existing public access points to the beach there will be no long-term 
impacts to public access.  

In fact, the Project will promote unhindered access to the waterfront and other public 
areas by protecting the existing roads, boardwalks and path that provide access to/from 
the beach. The Project will also aid in preventing further erosion and destruction of the 
beach, dunes and/or wetlands which ultimately enhances the public’s health, safety, and 
welfare.  

F. N.J.A.C. 7:7-16.10 Scenic Resources and Design 

The elevation of the timber decking of the bulkhead from 3rd to 4th Avenues is 11.7+ 
feet, from 4th to 5th Avenues is 12+ feet and from 5th to 25th Avenues is 12.0+ feet. The 
bulkhead extends approximately 2 to 6 feet above ground surface throughout the Project 
length which is below the allowed 15 feet maximum. Note the dune system generally 
from 12th to 25th Avenues exceeds the height of the bulkhead.  The color of the timber 
decking was chosen to help make the bulkhead visually compatible with its surroundings. 
Therefore, the bulkhead will not drastically change the scenic view of the surrounding 
area. The existence of the bulkhead will actually increase the scenic value of the 
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surrounding area, as the Project will protect further erosion and destruction of the beach, 
dunes and/or wetlands. 

X. DISCUSSION OF MITIGATION AT N.J.A.C. 7:7-17 

Construction of the Project will result in 0.394 acres of disturbance to freshwater wetlands. No 
disturbance to coastal wetlands, shellfish habitat, submerged vegetation habitat, intertidal and 
subtidal shallows and tidal waters, or riparian zone is proposed, therefore mitigation for these 
areas is not required. A mitigation proposal for disturbance to freshwater wetlands will be 
provided under separate cover.  

XI. COMPLIANCE WITH CAFRA RULES AT N.J.S.A. 13:19-10 

The Project has been reviewed and found to be in compliance with Section 10 of CAFRA as 
follows: 

A. N.J.S.A. 13:19-10a  

Conforms to all applicable air, water, and radiation emission and effluent standards and 

all applicable water quality criteria and air quality standards. 

The Project will conform to all applicable air, water and radiation standards. The impacts 
to air and water will be minimized, during construction activities, by using properly 
maintained and operated equipment. These impacts will also be maintained through 
implementation of an approved Soil Erosion and Sediment Control plan.   At the 
completion of the Project, no unusual or significant impacts to air quality or water quality 
are anticipated over that which currently exists. Impacts to air quality are in keeping with 
the impacts expected for activities approved under the City Zoning Ordinance. 

B. N.J.S.A. 13:19-10b 

Prevents air emissions and water effluents in excess of the existing dilution, assimilative, 

and recovery capacities of the air and water environments at the site and within the 

surrounding region.  

As discussed above, the Project will prevent air emission and water effluents in excess of 
the existing dilution, assimilative and recovery capacities at and in the vicinity of the Site. 

C. N.J.S.A. 13:19-10c 

Provides for the collection and disposal of litter, recyclable material and solid waste in 

such a manner as to minimize adverse environmental effects and the threat to the public 

health, safety, and welfare.  

Any collection and disposal of litter, recyclable material and solid waste encountered 
during construction will be handled in a manner as such to minimize adverse 
environmental effects. The Project will help to reduce negative environmental impacts, 
and will aid in the protection of public health, safety, and welfare.  

D. N.J.S.A. 13:19-10d 

Would result in minimal feasible impairment of the regenerative capacity of water 

aquifers or other ground or surface water supplies.  
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The Project does not propose the use of or impact to water aquifers, and does not 
demand the use of ground/surface water supplies. 

E. N.J.S.A. 13:19-10e  

Would cause minimal feasible interference with the natural functioning of plant, animal, 

fish, and human life processes at the site and within the surrounding region.  

The Project site is mainly adjacent to an intensely developed portion of the City to the 
greatest extent practicable. The majority of the disturbance will be temporary in nature 
and will be restored upon completion of the Project. 

The purpose of the Project is to protect the City’s infrastructure and protect the dunes, 
beach and freshwater wetlands from further erosion and destruction, thus protecting the 
natural functioning of plant, animal, fish, and human life processes at the site and within 
the surrounding region.  

Therefore, the Project has been designed to minimize any interference with the natural 
function of plant, animal, fish and human life processes at the site and within the 
surrounding region to the greatest extent practicable. 

Refer to Section III.U and V for a discussion of Threatened and Endangered Species and 
Critical Wildlife Habitat, respectively.  

F. N.J.S.A. 13:19-10f  

Is located or constructed so as to neither endanger human life or property nor otherwise 

impair the public health, safety, and welfare. 

The Project is located adjacent to existing structures and within a busy area of the City 
consisting of private properties and commercial development. The Project is proposed to 
improve the quality of public health, safety, and welfare through the protection of City 
infrastructure and private properties and will prevent further erosion of the beach, dunes 
and wetlands. Construction activities will be conducted in accordance with all governing 
requirements, such as Cape Atlantic Soil Conservation District and the NJDEP. 

G. N.J.S.A. 13:19-10g  

Would result in minimal practicable degradation of unique or irreplaceable land types, 

historical or archeological areas, and existing public scenic attributes at the site and 

within the surrounding region.  

The Project is not proposed within an area containing unique or irreplaceable land types 
or any known historical or archeological areas, and will not impact the existing public 
scenic attributes. A majority of the Project is located adjacent to the JFK Boulevard 
Beach Drive and the boardwalk. See Section IX.F above for a discussion on the impact to 
Scenic Resources. Overall, the Project is not anticipated to adversely impact any unique, 
historic, or scenic attributes.  

XII. CONCLUSION 

 Salient points to consider when reviewing this application: 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 39 of 49   Trans ID: CHC202314671 



39 

• Proposed is a linear project to protect City infrastructure and prevent the further erosion 
of the beach, dunes and wetlands by reconstructing and extending the bulkhead from 3rd 
to 25th Avenues.  

• Extensive erosion over time can lead to exposed utilities and jagged asphalt/concrete, 
resulting in unsafe and hazardous conditions to the community. The Project will prevent 
the creation of such conditions, thus improving the health and welfare of the general 
public. 

• Project improvements will result in minimal adverse impacts to sensitive environmental 
resources. Restoration/mitigation will be provided for these disturbances as required. 

• The Project has been designed to comply with the requirements of N.J.A.C. 7:7, N.J.A.C. 
7A, N.J.A.C. 7:8, and N.J.A.C. 7:13 to the greatest extent practicable. 

• The Project has been designed to minimize the amount of new impervious surfaces to the 
greatest extent practicable. Of the 4.352 acres of land disturbance required to complete 
the Project, only approximately 749 square feet of new impervious will result. 

• Alternatives to the Project are not feasible or reasonable as the purpose of the Project. 

 

 
Y:\vnhadata\PROJECTS\44693\Permits\NJDEP\CAFRA_WFD\Submission DRAFT\Attachment 12 - Environmental Impact Statement and Compliance Statement\CAFRA Compliance 
Statement-v4 (002).doc 
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Beach Front Bulkhead Project 
City of North Wildwood, Cape May County, New Jersey 

VNHA # 44693-400-21       Site Photographs Taken October 2020 
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Photo #1 – View of landward side of vinyl bulkhead at 3rd Avenue looking southwest. 

 

Photo # 2 – View of waterward side of vinyl bulkhead at 3rd Avenue looking northeast. 
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Photo #3 – View of waterward side of vinyl bulkhead at 3rd Avenue looking southwest. 

 

Photo #4 – View of waterward side of vinyl bulkhead and steel bulkhead, and former dune area at 
4th Avenue looking southwest. 
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Photo #5 – View of beach access at the 5th Avenue. 

 

Photo #6 – View of the local community fishing at the steel bulkhead at 5th Avenue at the location 
of the former beach. 
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Photo # 7 – View of timber cap and steel bulkhead at 6th Avenue looking southwest. 

 

Photo #8 - View of steel bulkhead at 7th Avenue looking northeast showing erosion and flooding 
on landward side of the bulkhead. 
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Photo #9 – View of timber cap and steel bulkhead looking southwest toward 7th Avenue. 

 

Photo #10 – View of timber cap and steel bulkhead at 7th Avenue looking southwest. 
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Photo #11 – View of waterward side of steel bulkhead at 7th Avenue looking northeast. 

 

Photo #12 – View of steel bulkhead at 8th Avenue looking northeast. 
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Photo #13 – View of timber cap and steel bulkhead at 9th Avenue looking northeast showing 
location of former wetlands/dune. 

 

Photo #14 – View of typical beach access over steel bulkhead at 10th Avenue looking southwest. 
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Photo #15 – View of timber cap and steel bulkhead at 12th Avenue looking southwest. 

 

Photo #16 – View of steel bulkhead and location of former wetland at 13th Avenue looking 
northeast. 
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Photo #17 – View of proposed location for steel bulkhead at 15th Avenue looking southwest near 
the Beach Patrol Building. 

Photo #18 – View of typical beach and dune erosion at 15th Avenue looking southwest. 
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Photo #19 – View of proposed bulkhead location at 16th Avenue looking northeast at the Beach 
Patrol Building. 

 

Photo #20 – View proposed bulkhead location at 19th Avenue looking southwest towards the 
Seaport Pier. 
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Photo #21 – View of typical beach and dunes at 19th Avenue looking northeast. 

 

Photo #22 – View of proposed bulkhead location at 24th Avenue looking southeast. 
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Photo #23 – View of proposed steel bulkhead location at 24th Avenue looking southwest. 

 

Photo #24 – View of proposed steel bulkhead location at 25th Avenue looking southeast. 
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ZONE VE (EL. 11)

TABLE OF PROPOSED NJDEP PROPOSED BULKHEAD PREVIOUSLY CONSTRUCTED/ TOTAL
REGULATED DISTURBANCES EXISTING BULKHEAD

DISTURBANCE TO FRESHWATER 9,553 SQ.FT. (0.219 ACRES) 8,498 SQ.FT. (0.195 ACRES) 18051 SQ.FT. (0.414 ACRES)
WETLANDS UNDER GP 6

DISTURBANCE TO FRESHWATER    847 SQ.FT. (0.019 ACRES) 19,638 SQ.FT. (0.451 ACRES) 20,485 SQ.FT. (0.470 ACRES)
WETLANDS TRANSITION AREAS
UNDER GP 6A

DISTURBANCE TO FRESHWATER 36,843 SQ.FT. (0.846 ACRES) 18,199 SQ.FT. (0.418 ACRES) 55.042 SQ.FT.  (1.264 ACRES)
WETLAND TRANSITION AREA
PROPOSED UNDER AN ACCESS WAVIER

DISTURBANCE TO CAFRA AREA 111,679 SQ.FT. (2.674 ACRES) 77,884 SQ.FT. (1.79 ACRES) 189,563 SQ.FT. (4.352 ACRES)
UNDER INDIVIDUAL PERMIT

RALPH PETRELLA JR.

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 4 of 5   Trans ID: CHC202314671 



1
3
T

H
. 

  
  

A
V

E
N

U
E

1
2
T

H
. 

  
  

A
V

E
N

U
E

1
1
T

H
. 

  
  

A
V

E
N

U
E

1
0
T

H
. 

  
  

A
V

E
N

U
E

9
T

H
. 

  
  

A
V

E
N

U
E

8
T

H
. 

  
  

A
V

E
N

U
E

7
T

H
. 

  
  

A
V

E
N

U
E

OCEAN    AVENUE

6
T

H
. 

  
  

A
V

E
N

U
E

5
T

H
. 

  
  

A
V

E
N

U
E

4
T

H
. 

  
  

A
V

E
N

U
E

3
R

D
. 

  
  

A
V

E
N

U
E

2
N

D
. 

  
  

A
V

E
N

U
E

JFK BOULEVARD       BEACH DRIVE

JFK BOULEVARD       BEACH DRIVE
WE-6

WE-5

WE-4 WE-3WE-2

WE-1

WD-4

WD-3 WD-2

WD-1 WC-4

WC-3

WC-2

WC-1 WB-4

WB-3 WB-2

WB-1

DP-3

DP-4

WA-4

WA-3 WA-2

WA-1DP-1

DP-2WF-2

WF-1
WA-1A

WA-1B

ZONE VE (EL. 14)

ZONE VE (EL. 12)

ZONE AE (EL. 11)

ZONE AE (EL. 10)

ZONE VE (EL. 11)

ZONE AE (EL. 10)
ZONE AE (EL. 10)

ZONE VE (EL. 11)

ZONE VE (EL. 14)
ZONE VE (EL. 14)

ZONE VE (EL. 11)

ZONE AE (EL. 10)

BLOCK 317.03
LOT 1

BLOCK 317.03
LOT 1.01

BLOCK 317.03
LOT 1

BLOCK 317.03
LOT 1.01

van note-harvey associates, inc.
consulting engineers, planners & land surveyors
103 College Road East ● Princeton, NJ 08540 ● 609-987-2323
211  Bayberry Drive ● Cape May Court House, NJ 08210 ● 609-465-2600 van note-harvey associates

- Since 1894 -
www.vannoteharvey.com Certificate of Authorization

No. 24GA28271300

CITY OF NORTH WILDWOOD

BEACH FRONT BULKHEAD

M
A

T
C

H
 L

IN
E

 S
H

E
E

T
 4

LEGEND

A1

DP-1

ZONE VE (EL. 11)

RALPH PETRELLA JR.

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 5 of 5   Trans ID: CHC202314671 





 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 1 of 2   Trans ID: CHC202314671 



 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 2 of 2   Trans ID: CHC202314671 



Public Notice Form Page 1 of 4   
Version 1.0   04/15/19 

New Jersey Department of Environmental Protection 
Land Use Management Program 
Division of Land Use Regulation 
 

PUBLIC NOTICE 
 

SECTION A.  SITE INFORMATION 
Applicant’s Name:  ___________________________________________________________________________________________  

Street Address:  _____________________________________________________________________________________________  

Municipality:  ____________________________________    County:  _____________________    Zip Code:  _________________  

Blocks and Lots:  ____________________________________________________________________________________________  

SECTION B.  STANDARD NOTICE REQUIREMENTS 
Except as provided at item 6 below, public notice of the application shall be provided no more than 30 calendar days prior 
to submitting the application and no later than the date the application is submitted to the Department. 

1. Public notice is required for all of the following (check all that apply): 

  A flood hazard area general permit authorization (except general permit 1) 
  A flood hazard area individual permit 
  A flood hazard area verification 
  A coastal general permit authorization 
  A CAFRA individual permit 
  An in-water waterfront development individual permit  
  An upland waterfront development individual permit 
  A coastal wetlands individual permit 
  A freshwater wetlands individual permit 
  A freshwater wetlands transition area waiver 
  A freshwater wetlands general permit authorization (except general permit 15) 
  A freshwater wetlands general permit 15 (please skip to Section C) 

2. Has a copy of the entire application been sent to the municipal clerk of each municipality 
in which the proposed activity or project is located?....................................................................................  Yes     No 

Note:  For electronic submissions, the application consists of a description of the project,  
which must include the lot and block, municipality, and county, the specific  
permit(s)/authorization(s) being sought, and all items that will be uploaded to the  
submission service, including all required items on the applicable application  
checklist(s). 

If “Yes,” did you attach a copy of the certified United States Postal Service white mailing 
receipt, or other written receipt, and a copy of any letter sent with the application to this form? ..........  Yes     No 

3. Have both a notice letter, including a brief description of the proposed activity or project, and  
a legible copy of the site plans been sent to the all following applicable agencies? ...................................  Yes     No 

• The construction official of each municipality in which the site is located 
• The environmental commission, or other government agency with similar responsibilities, 

of each municipality in which the site is located 
• The planning board of each municipality in which the site is located 
• The planning board of each county in which the site is located 

If “Yes,” did you attach both of the following to this form? ....................................................................  Yes     No 

• A copy of the certified United States Postal Service white mailing receipt or other  
written receipt  

• A copy of the notice letter 
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City of North Wildwood c/o Mr. Ronald Simone, City Administrator

901 Atlantic Avenue

North Wildwood Cape May 08260

Blocks: 289.03 / 290.01 / 291.01 / 315.02 / 316.02 / 317.02 / 317.03; Lots: 1 / 1 / 1 / 1 / 1 / 1 & 2 / 1



Public Notice Form Page 2 of 4   
Version 1.0   04/15/19 

4. Is the application for a coastal permit for an activity within the 12-mile circle with Delaware, 
as described at N.J.A.C. 7:7-1.2(c), or within 200 feet of the 12-mile circle? ..............................................  Yes     No 

If “Yes,” have both a notice letter, including a brief description of the proposed activity or project, 
and a legible copy of the site plans been sent to the State of Delaware, Department of  
Natural Resources & Environmental Control, Delaware Coastal Management Program,  
89 Kings Highway, Dover, DE 19901? .....................................................................................  Yes     No 
If “Yes,” did you attach both of the following to this form? ......................................................  Yes     No 

• A copy of the certified United States Postal Service white mailing receipt or other  
written receipt  

• A copy of the notice letter 
5. Is the application for a waterfront development individual permit to install a submarine cable in  

the ocean or to perform sand mining in the ocean? ....................................................................................  Yes     No 

If “Yes,” have you submitted a description of the project, the specific permit(s)/authorization(s)  
being sought, and a copy of the NOAA nautical chart showing the proposed cable route or the  
limits of the proposed sand mining area to all of the following entities? ...............................................  Yes     No 

• Garden State Seafood Association 
• National Fisheries Institute 
• North Atlantic Clam Association 
• Rutgers Cooperative Extension 
• New Jersey Shellfisheries Council 
• New Jersey Marine Fisheries Council 

6. Does the application include a CAFRA individual permit? ...........................................................................  Yes     No   
If “No,”  skip to Question 7. 
If “Yes,” has newspaper notice, consisting of a legal notice or display advertisement, been  

published in the official newspaper of the municipality in which the site is located  
or a newspaper of general circulation in the municipality?  .....................................................  Yes     No 
If “Yes,” did you attach a copy of the published newspaper notice, the date of  

publication, and the name of the newspaper to this form? ........................................  Yes     No 
If “No,” did you verify that a newspaper notice, consisting of a legal notice or display  

advertisement, will be published in the official newspaper of the municipality in  
which the site is located or a newspaper of general circulation in the municipality  
no more than 10 calendar days after the application is submitted to the  
Department? ................................................................................................................  Yes     No 
Note:  A copy of the published newspaper notice, the date of publication, and the 

name of the newspaper must be submitted to the Department within this  
timeframe. 

7. Does the application include one or more of the activities listed below (other than those  
proposed in a freshwater wetlands individual permit application)? ....................................................  Yes     No 

• A delineation of one-half mile or longer of a regulated water 
• A mosquito control activity subject to flood hazard general permit 2 
• A linear project of one-half mile or longer 
• A shore protection development, including beach nourishment, beach and dune  

maintenance, or dune creation of one-half mile or longer 
• A public development on a site of 50 acres or more 
• An industrial or commercial development on a site of 100 acres or more 
• A project to remove sediment or debris from a channel of one-half mile or longer 
• Maintenance dredging of a State navigation channel of one-half mile or longer 
• A trail or boardwalk of one-half mile or longer subject to a freshwater wetlands general  

permit or transition area waiver 
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If you answered “No,” to question 7: 

Have both a notice letter, including a brief description of the proposed activity or  
project, and a legible copy of the site plans been sent to all owners of real property,  
including easements, located within 200 feet of the property boundary of the site? .........  Yes     No 

If “Yes,” did you attach all of the following to this form? ..........................................................  Yes     No 

• A copy of the certified United States Postal Service white mailing receipt or  
other written receipt 

• A copy of the notice letter 
• A certified list of all owners of real property, including easements, within  

200 feet of the property boundary, prepared by the municipality with a  
date of certification no earlier than one year prior to the date of the application 

If you answered “Yes,” to question 7, answer questions I. and II. below:  

I. Have both a notice letter, including a brief description of the proposed activity or project,  
and a legible copy of the site plans been sent to all owners of property, including  
easements, within 200 feet of any proposed above-ground structure? ............................  Yes     No 

If “Yes,” did you attach all of the following to this form? ..........................................................  Yes     No 

• A copy of the certified United States Postal Service white mailing receipt or  
other written receipt 

• A copy of the notice letter 
• A certified list of all owners of real property, including easements, within  

200 feet of the property boundary, prepared by the municipality with a  
date of certification no earlier than one year prior to the date of the application 

 

II. For all applications, except CAFRA individual permits, has newspaper notice,  
consisting of a legal notice or display advertisement been published in the official  
newspaper of the municipality in which the site is located or a newspaper of general  
circulation in the municipality? ..................................................................................................  Yes     No 

If “Yes,” did you attach a copy of the published newspaper notice, the date  
of publication, and the name of the newspaper to this form? .....................................  Yes     No 

8. Will the proposed activity or project disturb 5,000 square feet of land or more? .........................................  Yes     No 

If “Yes,” have both a notice letter, including a brief description of the proposed activity or project,  
and a legible copy of the site plans been sent to the local Soil Conservation District? ..........  Yes     No 

If “Yes,” did you attach a copy of the certified United States Postal Service white mailing  
receipt or other written receipt and a copy of the notice letter to this form? ............  Yes     No 

9. Is the proposed activity or project located within the Pinelands Area as designated under the  
Pinelands Protection Act at N.J.S.A. 13:18A-11(a)? ...................................................................................  Yes     No   

If “Yes,” you are also required to complete Section D of this form. 
10. Does the application include a freshwater wetlands individual permit application? ....................................  Yes     No 

If “No,” skip to Question 11.  

If “Yes,” does the proposed project involve more than 10 acres of fill? ................................................  Yes     No 
If “Yes,” has newspaper notice been published in a newspaper with regional  

circulation in the region in which the site is located? ...............................................  Yes     No 
If “Yes,” did you attach a copy of the published newspaper notice, the date  

of publication, and the name of the newspaper to this form? ...................  Yes     No 
If “No,” has newspaper notice consisting of a legal notice or display advertisement  

been published in the official newspaper of the municipality in which the site  
is located or a newspaper of general circulation in the municipality? ......................  Yes     No 

If “Yes,” did you attach a copy of the published newspaper notice, the date  
of publication, and the name of the newspaper to this form? ....................  Yes     No 
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11. Does the application include a flood hazard individual permit based on a hardship exception? ................  Yes     No 

If “Yes,” do all notice letters and published newspaper notices attached to this form (under  
questions 3, 4, 7, and 8 above, as applicable) include a description of the nature of  
the hardship as well as the citation and subject matter of each requirement for which  
the hardship exception is being requested? ............................................................................  Yes     No 

SECTION C.  FRESHWATER WETLANDS GENERAL PERMIT 15  
This section only applies to applications that include a freshwater wetlands general permit 15. 

1. Is the applicant a Federal agency conducting activities on Federal land? ..................................................  Yes     No 

If “Yes,” public notice is not required for this activity. 

2. Has a display advertisement describing the proposed activities, at least four column inches in  
size, been published in a newspaper with local circulation (including the municipality) and in a  
newspaper with regional circulation (including the county)? .......................................................................  Yes     No 

If “Yes,” did you attach a copy of the published newspaper notices, the dates of publication,  
and the names of the newspapers to this form? .....................................................................  Yes     No  

SECTION D.  PINELANDS  
This section only applies to applications where the proposed activity or project is located within the  
Pinelands Area as designated under the Pinelands Protection Act at N.J.S.A. 13:18A-11.a. 
1. Does the application include a flood hazard general permit or individual permit? ......................................  Yes     No 

If “Yes,” has a description of the project, including the lot and block, municipality, county,  
and specific permit(s)/authorization(s) being sought, been sent to the New Jersey  
Pinelands Commission? ..........................................................................................................  Yes     No 

If “Yes,” did you attach a copy of the certified United States Postal Service white  
mailing receipt or other written receipt and a copy of any letter provided  
with the project description to this form? ....................................................................  Yes     No 

2. Does the application include a coastal general permit or individual permit? ...............................................  Yes     No 

If “Yes,” has a copy of the entire application been sent to the New Jersey Pinelands  
Commission? ...........................................................................................................................  Yes     No 

Note:  For electronic submissions, the application consists of a description of the  
project, which must include the lot and block, municipality, and county, the  
specific permit(s)/authorization(s) being sought, and all items that will be  
uploaded to the submission service, including all required items on the  
applicable application checklist(s). 

If “Yes,” did you attach a copy of the certified United States Postal Service white  
mailing receipt or other written receipt and a copy of any letter provided  
with the application to this form? ...............................................................................  Yes     No 

3. Is the application solely for a freshwater wetlands general permit(s)? ........................................................  Yes     No 

If “Yes,” do not submit the application to the Department. Submit the application  
to the New Jersey Pinelands Commission. 
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ZONE VE (EL. 11)

TABLE OF PROPOSED NJDEP PROPOSED BULKHEAD PREVIOUSLY CONSTRUCTED/ TOTAL
REGULATED DISTURBANCES EXISTING BULKHEAD

DISTURBANCE TO FRESHWATER 9,553 SQ.FT. (0.219 ACRES) 8,498 SQ.FT. (0.195 ACRES) 18051 SQ.FT. (0.414 ACRES)
WETLANDS UNDER GP 6

DISTURBANCE TO FRESHWATER    847 SQ.FT. (0.019 ACRES) 19,638 SQ.FT. (0.451 ACRES) 20,485 SQ.FT. (0.470 ACRES)
WETLANDS TRANSITION AREAS
UNDER GP 6A

DISTURBANCE TO FRESHWATER 36,843 SQ.FT. (0.846 ACRES) 18,199 SQ.FT. (0.418 ACRES) 55.042 SQ.FT.  (1.264 ACRES)
WETLAND TRANSITION AREA
PROPOSED UNDER AN ACCESS WAVIER

DISTURBANCE TO CAFRA AREA 111,679 SQ.FT. (2.674 ACRES) 77,884 SQ.FT. (1.79 ACRES) 189,563 SQ.FT. (4.352 ACRES)
UNDER INDIVIDUAL PERMIT

RALPH PETRELLA JR.
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van note-harvey associates, inc.
consulting engineers, planners & land surveyors
103 College Road East ● Princeton, NJ 08540 ● 609-987-2323
211  Bayberry Drive ● Cape May Court House, NJ 08210 ● 609-465-2600 van note-harvey associates

- Since 1894 -
www.vannoteharvey.com Certificate of Authorization

No. 24GA28271300

CITY OF NORTH WILDWOOD

BEACH FRONT BULKHEAD

M
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 4

LEGEND

A1

DP-1

ZONE VE (EL. 11)

RALPH PETRELLA JR.
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November 18, 2020 
 
 
 

James Verna 
Van Note Harvey 
211 Bayberry Drive 2E 
Cape May Court House, NJ  08210 
 
Subject:   200 foot search  
                 
                Beach & Bulkhead – North Wildwood 
      
Mr. Verna:    
                                                                                               
Per your request, please find the list of properties within 200 ft. of the above-mentioned property. 
 
This is a certified list as of   November 20, 2020 
 
Fee paid to City of North Wildwood for 200 Ft. Search List $ N/A  
 
Taxes Current: N/A 
 
Any contact information that we have regarding condominium associations appearing on the list 
will be so noted.  

 

Yours truly,   

 Jason W. Hesley, CTA 
 City Tax Assessor 
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BLOCK LOT QUALIFIER OWNER NAME MAILING ADDRESS CITY, STATE ZIP CODE NOTES/CONDO NAME PROPERTY LOCATION

290 5 C000A SPORT WEST, INC C/O KANTZIOS PO BOX 37 NORTH WILDWOOD, NJ 08260 2300 BOARDWALK CONDO 2300 BOARDWALK

290 5 C000B SPORT WEST, INC C/O KANTZIOS PO BOX 37 NORTH WILDWOOD, NJ 08260 2300 BOARDWALK CONDO 2300 BOARDWALK

290 5 C000C SPORT WEST, INC C/O KANTZIOS PO BOX 37 NORTH WILDWOOD, NJ 08260 2300 BOARDWALK CONDO 2300 BOARDWALK

290 5 C000D KOUTSIMIRIS, ANTONIOS & ELENI 319 E 6TH AVE NORTH WILDWOOD, NJ 08260 2300 BOARDWALK CONDO 2300 BOARDWALK

290 5 C000E SPORT WEST INC C/O KANTZIOS PO BOX 37 WILDWOOD, NJ 08260 2300 BOARDWALK CONDO 2300 BOARDWALK

290 5 C000F SPORT WEST, INC C/O KANTZIOS PO BOX 37 NORTH WILDWOOD, NJ 08260 2300 BOARDWALK CONDO 2300 BOARDWALK

290 55.02 C0451 CORRENTI, DOROTHY & MILLER, LANCE R 451 E 24TH AVE NORTH WILDWOOD, NJ 08260 24TH & BW WEST CONDO 451 E 24TH AVE

290 55.02 C0453 JOHN, ROBERT M & MARYANN K TRUSTEES 224 FOX HOLLOW DR LANGHORNE, PA 19053 24TH & BW WEST CONDO 453 E 24TH AVE

290 55.02 C0455 WUNSCH, ROBERT & DIANE 2464 GREENSWARD S WARRINGTON, PA 18976 24TH & BW WEST CONDO 455 E 24TH AVE

290 55.01 C0461 INGERSOLL, THOMAS C & KELLIE A 461 E 24TH AVE NORTH WILDWOOD, NJ 08260 24TH & BW EAST CONDO 461 E 24TH AVE

290 55.01 C0463 GRANICK, JOSEPH & ARLETTE A 2 STILES LN FRANKLIN PARK, NJ 08823 24TH & BW EAST CONDO 463 E 24TH AVE

290 55.01 C0465 FOLEY, DENISE & KEVIN 465 E 24TH AVE NORTH WILDWOOD, NJ 08260 24TH & BW EAST CONDO 465 E 24TH AVE

293 16 C0001 POHLMAN, EDWARD G PO BOX 389 WILDWOOD, NJ 08260 2000 BOARDWALK CONDO 2002‐04 BOARDWALK

293 16 C0003 VAN ARSDALE, JAMES R 108 ZION RD EGG HARBOR TWSP, NJ 08234 2000 BOARDWALK CONDO 2010‐12 BOARDWALK

293 16 C0004 D R F ENTERPRISES @ DOMINCS PIZZA 1768 S LINCOLN AVE VINELAND, NJ 08360 2000 BOARDWALK CONDO 2014‐16 BOARDWALK

293 16 C0005 C&M SALEEB REAL ESTATE, LLC 2022 BOARDWALK NORTH WILDWOOD, NJ 08260 2000 BOARDWALK CONDO 2018‐20 BOARDWALK

293 16 C0006 C & M SALEEB REAL ESTATE, LLC 2022 BOARDWALK NORTH WILDWOOD, NJ 08260 2000 BOARDWALK CONDO 2022‐24 BOARDWALK

293 16 C002A PRY ENTERPRISES, LLC 258 S HAVILAND AVE AUDUBON, NJ 08106 2000 BOARDWALK CONDO 2006 BOARDWALK

293 16 C002B HIGGINSON, WILLIAM C & NOEL A 130 HESS RD COLLEGEVILLE, PA 19426 2000 BOARDWALK CONDO 2008 BOARDWALK

294 14 C0100 BARBIERI, MICHAEL J 476 LYNBROOKE RD SPRINGFIELD, PA 19064 506 E 19TH AVE CONDO 506 E 19TH AVE #100

294 14 C0101 DIRESO, ROBERT & LINDA 3699 MIDVALE AVE PHILADELPHIA, PA 19129 506 E 19TH AVE CONDO 506 E 19TH AVE #101

294 14 C0200 CARROLL, ROBERT J 4910 TOWNSHIP LINE RD DREXEL HILL, PA 19026 506 E 19TH AVE CONDO 506 E 19TH AVE #200

294 14 C0201 GONTZ, GERARD E 3818 PATRICIAN DR PHILADELPHIA, PA 19154 506 E 19TH AVE CONDO 506 E 19TH AVE #201

294 14 C0300 506, LLC 630 W SPRUCE AVE NORTH WILDWOOD, NJ 08260 506 E 19TH AVE CONDO 506 E 19TH AVE #300

315.01 6 C0101 ROMANY AND SONS, LLC 2 IRETON KEY COLTS NECK, NJ 07722 THE VIEW ON 18TH        CON1806 BOARDWALK #101

315.01 6 C0102 ROMANY AND SONS, LLC 2 IRETON KEY COLTS NECK, NJ 07722 THE VIEW ON 18TH          CON1806 BOARDWALK #102

315.01 6 C0103 ROMANY AND SONS, LLC 2 IRETON KEY COLTS NECK, NJ 07722 THE VIEW ON 18TH        CON1806 BOARDWALK #103

315.01 6 C0104 ROMANY AND SONS, LLC 2 IRETON KEY COLTS NECK, NJ 07722 THE VIEW ON 18TH         CON1806 BOARDWALK #104

315.01 6 C0201 FEINGOLD, JOEL M & BARBARA C 2150 ESTEN RD QUAKERTOWN, PA 18951 THE VIEW ON 18TH        CON1806 BOARDWALK #201

315.01 6 C0202 SALVATORE, ANTHONY & SUE ANN 12 SOUTH MAPLE AVE #107 MARLTON, NJ 08053 THE VIEW ON 18TH        CON1806 BOARDWALK #202

315.01 6 C0203 D'ALONZO, ALBERT & PATRICIA 935 SAINT JAMES DR LANGHORNE, PA 19047 THE VIEW ON 18TH        CON1806 BOARDWALK #203

315.01 6 C0204 JOHNSON, JEFFREY D & SARAH 5 TOWNE LN VOORHEES, NJ 08043 THE VIEW ON 18TH        CON1806 BOARDWALK #204

422 5 C0001 FORJOHN, DONALD J & PAULA 1 SCOUT DR MEDFORD, NJ 08055 516 E 4TH AVE CONDO 516 E 4TH AVE

422 5 C0002 BUZOGANY,ALEXANDER JR & DONNA C 1442 SOCIETY HILL DR BENSALEM, PA 19020 516 E 4TH AVE CONDO 516 E 4TH AVE

422 5 C0003 O'CONNOR, GERARD & DENISE 3057 WINCHESTER AVE PHILADELPHIA, PA 19136 516 E 4TH AVE CONDO 516 E 4TH AVE

422 6 C0001 OLWELL, EDWARD & NEVIN,ROBERTA D 400 KENNEDY DR NORTH WILDWOOD, NJ 08260 400 KENNEDY DR CONDO 400 KENNEDY DR

422 6 C0002 RONNERMANN, DREW P 4008 TRILLIUM WAY CHESTER SPRINGS, PA 19425 400 KENNEDY DR CONDO 400 KENNEDY DR

422 6 C0003 REIFSNYDER,JOSEPH R & BRADLEY,MARY 230 WINTHROP LN WAYNE, PA 19087 400 KENNEDY DR CONDO 400 KENNEDY DR

422 7 C0001 MCMULLEN, JAMES J & CYNTHIA A 153 CEDAR RD MULLICA HILL, NJ 08062 402 KENNEDY DR CONDO 402 KENNEDY DR

422 7 C0002 MANZI, JOSEPH W & FAYE C 200 FOXCATCHER LN MEDIA, PA 19063 402 KENNEDY DR CONDO 402 KENNEDY DR

422 8 C0001 EMMI, MARY ANN 2902 CENTURY LN CHADDS FORD, PA 19317 404 KENNEDY DR CONDO 404 KENNEDY DR

422 8 C0002 RICCI JR, ANTHONY D & HELEN M 110 MORNING GLORY WAY HUNTINGDON VALLEY, PA 19006 404 KENNEDY DR CONDO 404 KENNEDY DR

422 8 C0003 ARCHIBALD, WILLIAM & KLYMKOWSKI M H 3401 N RANDOLPH ST ARLINGTON, VA 22207 404 KENNEDY DR CONDO 404 KENNEDY DR

422 9 C0001 HOLLYWOOD, MICHAEL J & AMY M 118 B DOCK ST BENSALEM, PA 19020 519 E 5TH AVE CONDO 519 E 5TH AVE

422 9 C0002 MC LAUGHLIN SONIA E, ETAL 169 HART AVE DOYLESTOWN, PA 18901 519 E 5TH AVE CONDO 519 E 5TH AVE

422 9 C0003 STEFANELLI, ALEXANDER P & MARY A 532 DRAYTON RD ORELAND, PA 19075 519 E 5TH AVE CONDO 519 E 5TH AVE
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288.01 6 W & E ENTERPRISES INC @ WEINER PO BOX 1649 WILDWOOD, NJ 08260 422 E 25TH AVE

288.01 7 W & E ENTERPRISE INC@ M WEINER PO BOX 1649 WILDWOOD, NJ 08260 2500 BOARDWALK

288.01 8 W & E ENTERPRISES INC @M WEINER PO BOX 1649 WILDWOOD, NJ 08260 435 E 26TH AVE

288.01 9 THE FOUR W'S, LLC P O BOX 1649 WILDWOOD, NJ 08260 431 E 26TH AVE

288.02 1 THE MOREY ORG. 3501 BOARDWALK WILDWOOD, NJ 08260 2501 BOARDWALK

289 7 2400 BOARDWALK, LLC ETAL 650 NEW RD, STE #B LINWOOD, NJ 08221 2400‐24 BOARDWALK

289 8 MANAGEMENT CONSORTIUM, LLC P O BOX 1649 WILDWOOD, NJ 08260 431 E 25TH AVE

289.03 1 CITY OF NORTH WILDWOOD 901 ATLANTIC AVE NORTH WILDWOOD, NJ 08260 BOARDWALK GAME 2401 BOARDWALK

290 56.02 MANNING, MICHAEL C & KELLY Q 1520 STATE HILL RD CAMP HILL, PA 17011 452 E 23RD AVE

290 56.03 MANNING, MICHAEL C 1520 STATE HILL RD CAMP HILL, PA 17011 454 E 23RD AVE

290.01 1 SPORTLAND INVESTMENTS 205 ANDY WARHOL WAY MARLTON, NJ 08053 2301 BOARDWALK

291 10 THE FOUR W'S, LLC PO BOX 1649 WILDWOOD, NJ 08260 428 E 22ND AVE

291 11 THE FOUR W'S, LLC PO BOX 1649 WILDWOOD, NJ 08260 2200‐10 BOARDWALK

291 12 RHR WILDWOOD 423, LLC 1600 MATSO DR TOMS RIVER, NJ 08753 L9                  QUALITY INN M 423 E 23RD AVE

291.01 1 CITY OF NORTH WILDWOOD 901 ATLANTIC AVE NORTH WILDWOOD, NJ 08260 SEAPORT PIER 2201 BOARDWALK

292 8 2100 BOARDWALK HOLDING, LLC 2022 BOARDWALK NORTH WILDWOOD, NJ 08260 2100 BOARDWALK

293 15 KNOLL, ROBT F & MARY P 105 E TOLEDO AVE WILDWOOD CREST, NJ 08260 430 E 20TH AVE

294 15 OVPH, LLC 230 S BROAD ST #304 PHILADELPHIA, PA 19102 1900 BOARDWALK

317.03 1 CITY OF NORTH WILDWOOD 901 ATLANTIC AVE NORTH WILDWOOD, NJ 08260 BEACH

411 3 MATADOR MOTEL INC 511 E 16TH AVE NORTH WILDWOOD, NJ 08260 MATADOR MOTEL INC 511 E 16TH AVE

315.01 5 CW MOTEL, LLC 515 E 8TH AVE NORTH WILDWOOD, NJ 08260 SAHARA MOTEL 510 E 18TH AVE

315.02 1 CITY OF NORTH WILDWOOD 901 ATLANTIC AVE NORTH WILDWOOD, NJ 08260 1801 BOARDWALK

316.01 4 YOUSCHAK PROPERTIES, LLC 1710 BOARDWALK NORTH WILDWOOD, NJ 08260 1,2,5               MONTEGO BAY1700‐1710 BOARDWALK

316.02 1 CITY OF NORTH WILDWOOD 901 ATLANTIC AVE NORTH WILDWOOD, NJ 08260 1701 BEACH

317.01 8 1610 BOARDWALK, LLC 312 HELMS AVE SWEDESBORO, NJ 08085 1610 BOARDWALK

317.02 1 CITY OF NORTH WILDWOOD 901 ATLANTIC AVE NORTH WILDWOOD, NJ 08260 1600 BEACH

317.02 2 CITY OF NORTH WILDWOOD 901 ATLANTIC AVE NORTH WILDWOOD, NJ 08260 1601 BOARDWALK

413 5 D'ANDREA, ROCCO J & HANNALORE TRUST PO BOX 470 WILDWOOD, NJ 08260 508 E 13TH AVE

413 6 NORTH POINT DEVELOPERS, LLC 510 E 13TH AVE NORTH WILDWOOD, NJ 08260 AMERICAN INN 510 E 13TH AVE

419 6 WISCH, MARGUERITE 515 E 8TH AVE NORTH WILDWOOD, NJ 08260 ALANTE MOTEL 515 E 8TH AVE

423 5 WYOMING PROPERTIES, INC 300 KENNEDY DR NORTH WILDWOOD, NJ 08260 ACROPOLIS MOTEL 300 KENNEDY DR

424 5 CATANZARO, JOAN 210 KENNEDY DR NORTH WILDWOOD, NJ 08260 ALOHA MOTEL 210 KENNEDY DR

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 14 of 24   Trans ID: CHC202314671 



BLOCK LOT QUALIFIER OWNER NAME MAILING ADDRESS CITY, STATE ZIP CODE NOTES/CONDO NAME PROPERTY LOCATION

289 4 SHERMAN, GLENN 23 MEADOW RUN RD BORDENTOWN, NJ 08505 OCEAN HAVEN CONDO 434 E 24TH AVE

289 6 MCLAUGHLIN, SEAN P & DONNA M 326 BRANDWINE DR MARLTON, NJ 08053 440 E 24TH AVE CONDO 440 E 24TH AVE

292 7 MYERS, NICOLE L 235 CEDARVIEW DR PERKASIE, PA 18944 LAMPOST CONDO 442 E 21ST AVE

294 15 COLLEEN AHLUM 3314 PACIFIC AVE WILDWOOD, NJ 08260 1900 BOARDWALK CONDO 1900 BOARDWALK

294 16 BARBIERI, EUGENE 49 STEPHEN DR GLEN MILLS, PA 19342 BEACH COVE CONDO 425 E 20TH AVE

295 9 DILELLA, ARDIA A 666 W GERMANTOWN PK,#1803 PLYMOUTH MEETING, PA 19462 BUCCANEER CONDO 503 E 19TH AVE

316.01 2 DEFEO, ROBERT L & ELLEN 5460 DREXEL AVE PENNSAUKEN, NJ 08109 TIDES OCEAN VW CONDO 504 E 17TH AVE

317.01 6 YONSON, JOSEPH & ELIZABETH 2454 N GREENSWARD RD WARRINGTON, PA 18976 TIKI CONDO 514 E 16TH AVE

317.01 7 DIDONATO, ALBA 1600 BOARDWALK #301 NORTH WILDWOOD, NJ 08260 1600 BOARDWALK CONDO 1600 BOARDWALK

317.01 9 KILLE, EDWARD & SUSAN 38 BIRCH LN PILESGROVE, NJ 08098 OUTRIGGER CONDO 513‐15 E 17TH AVE

412 7 MICHAUD, ROBERT L & MARTHA K 14 CHATHAM RD LITTLE EGG HARBOR, NJ 08087 SKYLINE CONDOS 506 E 14TH AVE

412 8 HILL, JEFFREY H 189 JONESTOWN RD OXFORD, NJ 07863 LE BOOT CONDOS 510 E 14TH AVE

412 9 SMITH, THERESA C 120 BROOKSIDE DR HOLLAND, PA 18966 SEA EDGE CONDO 505 E 15TH AVE

413 7 BRADY, KEVIN 513 E 14TH AVE NORTH WILDWOOD, NJ 08260 14TH & BEACH CONDO 505 E 14TH AVE

414 6 RANSLEY, AMELIA 290 YARDLEY AVE FALLSINGTON, PA 19054 TRYLON CONDOS 1200 KENNEDY DR

415 7 SUSAN WOJDULA 958 SPRING CITY RD PHOENIXVILLE, PA 19460 MAUNALOA BEACH CLUB 1100 KENNEDY DR

416 4 SHORE RESORT PROPERTY MGMT 5406 NEW JERSEY AVE WILDWOOD CREST, NJ 08260 ROMAN HOLIDAY CONDO 1000 KENNEDY DR

416 5 GALLAGHER, JOYCE 43 ARABIAN WAY HOLLAND, PA 18966 EAST ISLAND BEACH 515 E 11TH AVE

417 8 D'AMICO, LINDA 15 S HILLTOP AVE SOMERDALE, NJ 08083 OLYMPIC GARDENS 900 KENNEDY DR

418 6 CUDDY, LORRAINE 19 CEPP RD PERKIOMENVILLE, PA 18074 LE SABRE CONDOS 510 E 8TH AVE

419 5 DE LUCA, JOYCE 107 N OAKHILL RD PITTSBURGH, PA 15238 KENNEDY DRIVE CONDOS 514 E 7TH AVE

420 6 SHORE RESORT PROPERTY MGMT 5406 NEW JERSEY AVE WILDWOOD CREST, NJ 08260 SEACREST TOWERS 600 KENNEDY DR

420 7 DAVIS, EUGENE M & LAURA 215 DRAKE LN NORTH WALES, PA 19454 CORAL REEF CONDO 513 E 7TH AVE

421 1 BILL PFAFF 500 KENNEDY DR NORTH WILDWOOD, NJ 08260 REGENCY TOWER CONDOS 500 KENNEDY DR

424 4 BENEVENGA, GINO & ELMA 16 TARA LN MONTVILLE, NJ 07045 HORIZON CONDOS 514 E 2ND AVE
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From: Cluelow, Patricia
To: _Ryder, John
Bcc: Cobb, Jessica; Dow, Diane; Torok, Larry
Subject: DLUR File #0507-20-0006.1 - North Wildwood City Bulkhead
Date: Thursday, December 3, 2020 3:41:00 PM

Mr. Ryder:
 
The Department is in receipt of the above referenced combination application
which was assigned file #0507-20-0006.1 LUP200001 and includes a CAFRA
individual permit, a Freshwater Wetlands general permit #6 and #6A.  Upon
review of the application materials it has been determined that additional
information is required before the combination application can be declared
“administratively complete”.
 
 The property owner’s certification lists “Sportland Investments” as the owner
of Block 290.01, Lot 1 which is a parcel included in the project.  A signature
from an authorized representative for “Sportland Investments” was not
provided on the property owner’s certification.  Prior to this combination
application being declared “administratively complete”, you must submit a
revise property owner’s ceritification that bears the signature of an authorized
representative of “Sportland Investments”.  In lieu of such signature, you may
provide documentation that Block 290.01, Lot 1 is now owned by that City of
North Wildwood.
 
In addition, please submit the CAFRA newspaper notice that is required as part
of the application.
Upon submittal of the revised property owner’s certification and the the
newspaper notice,  the Division will declare the above applications
“administratively complete” and assign the applications to the appropriate
project manager for technical review.   Please submit the required information
within 30 days of this e-mail in order for these applications to be declared
“administratively complete”.  Please submit the additional information by e-
mail and include a copy of this e-mail so that the information may be properly
directed.
Best Regards,
Patti Cluelow
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Kathi Cooley

Subject: FW: City of North Wildwood: Emergency Storm Damage Notice and Mitigation Efforts
Attachments: 2022-10-05 Lt Lomax to Keller Stewart re Emerg Auth Req Subm.pdf

Importance: High

 
 

From: Peter Lomax <plomax@lomaxconsulting.com>  
Sent: Wednesday, October 5, 2022 10:26 PM 
To: Keller, Colleen [DEP] <Colleen.Keller@dep.nj.gov>; Stewart, Janet [DEP] <Janet.Stewart@dep.nj.gov> 
Cc: Moriarty, Jennifer [DEP] <Jennifer.Moriarty@dep.nj.gov>; Cahall, Kimberly [DEP] <Kimberly.Cahall@dep.nj.gov>; 
Mazzei, Becky [DEP] <Becky.Mazzei@dep.nj.gov>; Cobb, Jessica [DEP] <Jessica.Cobb@dep.nj.gov>; Kropilak, Michele 
[DEP] <Michele.Kropilak@dep.nj.gov>; Lutz, Michael [DEP] <Michael.Lutz@dep.nj.gov>; Patrick Rosenello 
<prosenello@northwildwood.com>; nlong@northwildwood.com; jverna@vannoteharvey.com; Yoskin, Neil 
<nyoskin@cullenllp.com> 
Subject: [EXTERNAL] RE: City of North Wildwood: Emergency Storm Damage Notice and Mitigation Efforts 
Importance: High 
 
Colleen/Janet, 
 
Attached for your reference and review, please find the Emergency Authorization request submission 
package on behalf of the City of North Wildwood, which includes the information specified in N.J.A.C. 7:7-
21.2 and specifically addresses the considerations you highlighted in your email yesterday (below). Thank 
you, in advance, for your assistance and consideration in this regard. 
 
Sincerely, 
Peter 
 
Peter L. Lomax 
President 
 

 
The Lomax Consulting Group 
P.O. Box 9 (mail) 
1435 Route 9 North (delivery) 
Cape May Court House, NJ  08210 
609-465-6700 (o) 
609-465-2449 (f) 
plomax@lomaxconsulting.com 
www.lomaxconsulting.com 
 
From: Keller, Colleen [DEP] <Colleen.Keller@dep.nj.gov>  
Sent: Tuesday, October 4, 2022 3:16 PM 
To: Peter Lomax <plomax@lomaxconsulting.com> 
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Cc: Moriarty, Jennifer [DEP] <Jennifer.Moriarty@dep.nj.gov>; Cahall, Kimberly [DEP] <Kimberly.Cahall@dep.nj.gov>; 
Stewart, Janet [DEP] <Janet.Stewart@dep.nj.gov>; Kropilak, Michele [DEP] <Michele.Kropilak@dep.nj.gov>; Lutz, 
Michael [DEP] <Michael.Lutz@dep.nj.gov>; Patrick Rosenello <prosenello@northwildwood.com>; 
nlong@northwildwood.com; jverna@vannoteharvey.com; Cobb, Jessica [DEP] <Jessica.Cobb@dep.nj.gov>; Edward 
McLaughlin <emclaughlin@lomaxconsulting.com> 
Subject: RE: City of North Wildwood: Emergency Storm Damage Notice and Mitigation Efforts 
 
Pete, DLRP will expedite review/response for any submitted Emergency Authorization (EA) request. Please email me and 
Janet Stewart the EA request, reach out to me or Janet Stewart if necessary to discuss via phone at (609) 633‐2289, or if 
after hours, call on my work cell at (609) 775‐7913.  I note that, as per the Standards Applicable to Emergency Post‐
Storm Restoration within the CZM rules, specifically NJAC 7:7‐10.3(b), emergency beach restoration activities as part of 
an emergency post‐storm recovery include the placement of clean fill material (compatible to the existing beach), 
alongshore transfer of sand on the beach, placement of rock and the placement of sand filled geotextile tubes. These 
activities should be considered prior to a proposed placement of a bulkhead, which could potentially increase erosion to 
adjacent areas. NWW should not conduct any work that is requested through an Emergency Authorization, until DLRP 
has reviewed to determine that the emergency work is immediately necessary due to the threat of the loss of life or 
property, and if so, until DLRP has issued a verbal or written Emergency Authorization response. Any questions, let me 
know. 

 
 

From: Peter Lomax <plomax@lomaxconsulting.com>  
Sent: Monday, October 3, 2022 5:48 PM 
To: Keller, Colleen [DEP] <Colleen.Keller@dep.nj.gov> 
Cc: Moriarty, Jennifer [DEP] <Jennifer.Moriarty@dep.nj.gov>; Cahall, Kimberly [DEP] <Kimberly.Cahall@dep.nj.gov>; 
Stewart, Janet [DEP] <Janet.Stewart@dep.nj.gov>; Kropilak, Michele [DEP] <Michele.Kropilak@dep.nj.gov>; Lutz, 
Michael [DEP] <Michael.Lutz@dep.nj.gov>; Patrick Rosenello <prosenello@northwildwood.com>; 
nlong@northwildwood.com; jverna@vannoteharvey.com; Mazzei, Becky [DEP] <Becky.Mazzei@dep.nj.gov>; Cobb, 
Jessica [DEP] <Jessica.Cobb@dep.nj.gov>; Edward McLaughlin <emclaughlin@lomaxconsulting.com> 
Subject: [EXTERNAL] RE: City of North Wildwood: Emergency Storm Damage Notice and Mitigation Efforts 
Importance: High 
 
Colleen, 
 
Thank you for your prompt reply. Having spent the better part of the afternoon inspecting the site 
conditions and meeting with the City team, it appears that we will be needing an Emergency 
Authorization. For exactly what and where, those details are being worked out presently by the City 
Engineer which will carry into this evening, and we will put together as complete a package as is possible 
for the staff’s review. This is a very fluid situation (no pun intended), and we are working very hard to 
determine the best means of mitigating damage in the most effective means possible. Based on an 
assessment by the City Engineer this afternoon, 30’ of dune was lost in the last 24 hours and it is 
suspected that this rate of loss will continue for at least the next 24 hours, which will essentially breach 
the dune at 15th/16th Avenues in front of the Beach Patrol headquarters. This is a critical facility in the 
City, and we must do everything possible to protect it from the onslaught of these storm-driven waves. 
 
Given that time will be absolutely critical, what is your counsel in terms of being able to “hold the line” 
against this storm vs. awaiting NJDEP Emergency Authorization review? I am providing a small selection of 
representative photos taken by me this afternoon for your reference. 
 
View at 2nd Avenue/JFK Avenue Seawall this afternoon 
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View at 3rd Avenue/JFK Avenue seawall/stormwater outfall vent this afternoon 

 
 
View at 15th Avenue dune scarp (±10’) in front of Beach Patrol headquarters 

 
 
View of Beach Patrol headquarters, right side of photos is the remaining 30’ wide dune 
as of this afternoon which terminates at a ±10’ scarp dropping into the Atlantic Ocean 
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I will circle back to you and the DLRP/Enforcement staff tomorrow with a game plan and submission for 
review/authorization. Again, thank you for your prompt attention, and let’s hope for calming seas before 
irreparable damage to the City of North Wildwood occurs. 
 
Regards, 
Peter 
 
Peter L. Lomax 
President 
 

 
The Lomax Consulting Group 
P.O. Box 9 (mail) 
1435 Route 9 North (delivery) 
Cape May Court House, NJ  08210 
609-465-6700 (o) 
609-465-2449 (f) 
plomax@lomaxconsulting.com 
www.lomaxconsulting.com 
 
From: Keller, Colleen [DEP] <Colleen.Keller@dep.nj.gov>  
Sent: Monday, October 3, 2022 4:00 PM 
To: Peter Lomax <plomax@lomaxconsulting.com> 
Cc: Moriarty, Jennifer [DEP] <Jennifer.Moriarty@dep.nj.gov>; Cahall, Kimberly [DEP] <Kimberly.Cahall@dep.nj.gov>; 
Stewart, Janet [DEP] <Janet.Stewart@dep.nj.gov>; Kropilak, Michele [DEP] <Michele.Kropilak@dep.nj.gov>; Lutz, 
Michael [DEP] <Michael.Lutz@dep.nj.gov>; Patrick Rosenello <prosenello@northwildwood.com>; 
nlong@northwildwood.com; jverna@vannoteharvey.com; Edward McLaughlin <emclaughlin@lomaxconsulting.com>; 
Mazzei, Becky [DEP] <Becky.Mazzei@dep.nj.gov>; Cobb, Jessica [DEP] <Jessica.Cobb@dep.nj.gov> 
Subject: RE: City of North Wildwood: Emergency Storm Damage Notice and Mitigation Efforts 
 
 
Pete, thanks for reaching out regarding the City of North Wildwood’s storm response. As you are likely aware, any post‐
storm restoration or installation of any storm protection measures (i.e., bulkhead or other mitigative measures) within 
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regulated areas will likely require authorization (Emergency Authorization (EA) or permit) from the NJDEP Division of 
Land Resource Protection prior to conducting the work. If it is determined that emergency work is necessary due to an 
immediate threat to life or property, DLRP can quickly issue an EA prior to the work, with permit follow up after the 
storm threat has passed. The information that is necessary to request an Emergency Authorization is attached. We are 
always available to answer any questions that you may have with regard to regulated activities in response to the storm. 
 
 

 

 
Colleen Keller (she/her), Assistant Director  
NJDEP Division of Land Resource Protection 
Watershed & Land Management 
501 East State Street, Trenton, NJ 08625 
Mail Code 501‐02A 
T (609) 633‐2289| F (609) 633‐3656 
colleen.keller@dep.nj.gov 

 
Note: This E‐mail is protected by the Electronic Communications Privacy Act, 18 U.S.C. Sections 2510‐2521. This E‐Mail and its contents, may be Privileged & 
Confidential due to the Attorney‐Client Privilege, Attorney Work Product, and Deliberative Process or under the New Jersey Open Public Records Act. If you are not the 
intended recipient of this e‐mail, please notify the sender, delete it and do not read, act upon, print, disclose, copy, retain or redistribute it. 
 

From: Peter Lomax <plomax@lomaxconsulting.com>  
Sent: Monday, October 3, 2022 12:21 PM 
To: Stewart, Janet [DEP] <Janet.Stewart@dep.nj.gov>; Mazzei, Becky [DEP] <Becky.Mazzei@dep.nj.gov> 
Cc: Keller, Colleen [DEP] <Colleen.Keller@dep.nj.gov>; Cahall, Kimberly [DEP] <Kimberly.Cahall@dep.nj.gov>; Kropilak, 
Michele [DEP] <Michele.Kropilak@dep.nj.gov>; Lutz, Michael [DEP] <Michael.Lutz@dep.nj.gov>; Patrick Rosenello 
<prosenello@northwildwood.com>; nlong@northwildwood.com; jverna@vannoteharvey.com; Edward McLaughlin 
<emclaughlin@lomaxconsulting.com> 
Subject: [EXTERNAL] City of North Wildwood: Emergency Storm Damage Notice and Mitigation Efforts 
Importance: High 
 
Janet/Becky, 
 
Please be advised that the City of North Wildwood is sustaining significant beach/dune losses and storm 
damage as part of the current coastal low/Hurricane Ian remnants. Losses became pronounced and 
threatening to health, safety and welfare over the weekend, and these impacts are expected to continue 
through the next few days, particularly during elevated tidal cycles. Significant coastal flooding is 
occurring throughout the County’s coastal areas, impacting transportation corridors and operating 
schedules for public facilities, including schools. Despite these dynamic conditions, we are currently in the 
process of inventorying the threats and mitigative measures necessary to the protect private and public 
property and critical City infrastructure. 
 
Later today, I will forward photos for your reference and review. Once we have a better sense of the 
damage, I will follow-up with more details on action(s) required and whether an emergency permit 
authorization will be necessary. 
 
Thank you for your consideration and attention in this regard, 
Peter 
 
Peter L. Lomax 
President 
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The Lomax Consulting Group 
P.O. Box 9 (mail) 
1435 Route 9 North (delivery) 
Cape May Court House, NJ  08210 
609-465-6700 (o) 
609-465-2449 (f) 
plomax@lomaxconsulting.com 
www.lomaxconsulting.com 
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Peter L. Lomax, Managing Principal 
(609) 465-6700 ext. 13 
plomax@lomaxconsulting.com 

October 5, 2022 
Via email 

 
New Jersey Department of Environmental Protection 
Division of Land Resource Protection 
501 East State Street, Second Floor 
Trenton, NJ 08625 
ATTN: Ms. Colleen Keller and Ms. Janet Stewart 
 

RE: Coastal Program Emergency Authorization – Shore Protection Measures 
 25th Avenue Beach Access and Beach Patrol Building/Oceanfront Safety Facility 

  Block 289.03, Lot 1 (portion thereof) and Block 317.03, Lot 1 (portion thereof) 
  City of North Wildwood, Cape May County, NJ 
  TLCG File No.: 22-1093.2 
 
Dear Ms. Keller and Ms. Stewart, 
On behalf of the City of North Wildwood (hereafter “City” or “Applicant”), please accept this request 
for an Emergency Authorization pursuant to the Coastal Zone Management Rules (CZMR) 
(N.J.A.C. 7:7 et seq.) under the authority of the NJ Department of Environmental Protection 
(NJDEP). This request follows our previous email exchanges in this regard over the past few days 
during which the low pressure system remnants of Hurricane Ian stalled off the mid-Atlantic coast 
causing a sustained multi-day period of significant coastal flooding throughout the region and, more 
specifically, potentially catastrophic beach and dune erosion to the City of North Wildwood 
oceanfront. Given the absence of a defined beach berm and loss of greater than 75% of the 
protective dune system in front of the Beach Patrol Building/Oceanfront Safety Facility, Block 
317.03, Lot 1 (portion thereof), the City Engineer has determined that a breach condition is 
imminent requiring that emergency measures be implemented to re-establish reliable shore 
protection at this location. Additionally, the 25th Avenue beach access, Block 289.03, Lot 1 
(portion thereof), continues to sustain significant erosion which has undermined this vehicular 
beach access and exposed adjoining shore protection structure to further scour and scarping. 
These emergent conditions were first observed during the weekend (October 1, 2022) and 
exacerbated through the following days (see attached photo pages). 

Please note that, consistent with previous collaborative discussions with the NJDEP and direction to 
keep all parties informed, this submission will be transmitted to the Bureau of Coastal and Land Use 
Compliance and Enforcement staff to ensure that they too are properly informed of the imminent 
threat and the Applicant’s intent to implement emergency shore protections measures in the wake of 
this most recent coastal storm. 

Applicant: 
City of North Wildwood 
901 Atlantic Avenue 
North Wildwood, NJ 08260 
Attn: Nicholas Long, City Administrator 
609-522-6464 
nlong@northwildwood.com 
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It should be noted that, despite the City’s $3.7 million investment in 2022 beach renourishment 
in advance of the summer season via the NJDEP and USACE-approved sand backpassing 
project, residual sand reserves were sufficiently depleted by the end of the season that little 
remained to withstand a single coastal storm event. Sand volume placed as part of the 
backpassing project was shaped into a dune ridge and dry beach area along the oceanfront 
consistent with the approved design template. “The final tally of sand moved from Wildwood 
beaches to the beaches of North Wildwood was provided by the municipal engineer at 361,221 
cubic yards making this season’s transfer the largest thus far in this “in house” effort to restore a 
recreational and storm protection shoreline during this period of extensive oceanfront beach 
erosion manifesting itself in North Wildwood since the late 1990’s.” (2022 Spring Report to the 
City of North Wildwood on the Condition of City Beaches, Stockton University Coastal Research 
Center, July 25, 2022). The prior season, 357,000 cubic yards of sand was backpassed by the 
City for renourishment, also at exceptional expense borne by the City. In total, approximately 
1,611,372 cubic yards of sand has been backpassed to renourish the City’s eroding beaches 
since 2016. However, due to prevailing coastal processes, these reserves have been lost in 
quantity from the beach-dune complex annually and have now settled into offshore deposits. 

As a result of this most recent coastal storm event and in light of the depleted sand reserves 
whereby a dune breach is imminent, the City, as owner of the subject properties and steward of the 
municipal transportation, utility and public safety infrastructure, has given its permission to pursue 
the prescribed emergency measures below and is hereby seeking an Emergency Authorization for 
the following activities: 

15th – 16th Avenues waterward of the Beach Patrol Building (Block 317.03, Lot 1 (portion thereof)) 
1) Immediate deployment of Jersey barriers (20’ segments) in a 400LF alignment extending 

from the 15th Avenue northern right-of-way limit line along the landward edge of dune to the 
16th Avenue southern right-of-way limit line 

2) Remove/relocate existing composite/timber decking walkway from in front of the building to 
facilitate Jersey barrier deployment 

3) Reshape dune remnants, protecting existing dune vegetation to the maximum extent 
possible, to establish stabilized slopes secured landward by the Jersey barrier wall 

4) Installation of 404LF cantilevered steel bulkhead (coated) with timber cap 
5) Reconstruct/stabilize vehicular/pedestrian access from 16th Avenue right-of-way to the 

beach 
The above activities are depicted on a hand sketch prepared by Jim Verna III, P.E. of Van Note-
Harvey Associates Inc., dated October 4, 2022, as well as separate hand-annotated detail sheets, 
each dated October 4, 2022, and a cut sheet for Meever USA sheet piles (attached). A line drawing 
of these proposed measures is in progress and will be transmitted under separate cover for 
reference, once completed. Please note that the topographic contours on the hand sketch are 
vestigial to conditions in 2020 and the aerial image is from February 2022; hence, these do not 
reflect existing conditions. The proposed activities are designed to avoid previously delineated 
interdunal freshwater wetlands in the back dune north of the project area limit, as well as its 
associated transition area. Items 1-3 will commence immediately and are expected to be completed 
over a one-day period. Items 4 and 5 will commence upon receipt of the bulkhead materials delivery 
and mobilization and are expected to require several weeks to complete this installation and 
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associated restorative actions. The project area limits for this activity are depicted on Figure 1 
(attached) at the terminus of 15th and 16th Avenues, area delineated by a red boundary. 
Before specifying the above emergency mitigative actions, an assessment of alternative measures 
was completed by the City Engineer. Specifically, the standards applicable to emergency post-storm 
beach restoration under N.J.A.C. 7:7-10.3 were evaluated, including NJDEP-preferred options 
under (b), for feasibility. The following is a summary of that alternatives analysis. 
Deposition of clean fill material consistent with grain size compatible with that of the existing beach 
material proved to be problematic in terms of sourcing, logistics, and secondary impacts. The 
current oceanfront conditions and profile have, at least for now, severed the route for on-beach 
access to sand reserves further south of the project area limits. Beach berm erosion has extended a 
significant portion of the tide cycle to the waterward extent of both the 24th and 26th Avenue piers 
precluding effective transport of sand which could be harvested from Wildwood beaches (see 
attached photo pages). Moreover, the existing conditions of the profile at Poplar Avenue have 
exposed the City of Wildwood’s stormwater outfall at this location also precluding a southerly truck 
route. Because these locations are inundated daily by the tidal cycle, the deposition of sand in these 
areas to re-establish a trucking route for alongshore transfer of sand is infeasible, at least until the 
beach profile re-forms through accretion (see attached photo pages). The lack of sand reserves in 
the lower beach profile also makes it impossible to bulldoze sand to the upper beach profile as an 
alternative means of re-establishing shore protection. Transport of material from sand and gravel 
mines was assessed, and it was determined that there are several impediments to pursuing this 
option. The sand composition available from the proximate mines, as compared to that of the in situ 
beach material, was found to be inconsistent. Additionally, the logistics of pursuing this option were 
not feasible due to existing trucking shortages as compared to the volume of sand required to 
address this recurrent erosion. Further, offshore sources will require the City’s contractor to 
complete an intermediate sand transfer from street-legal tri-axle dump trucks to the heavy duty off-
highway articulated dump trucks necessary to transit the existing oceanfront conditions. Pursuing 
this option would require duplicative handling of the fill material, if even suitable material could 
eventually be sourced within a reasonable proximity. Given the emergent nature of this matter, there 
is insufficient time to pursue an option that is, at best, inefficient, slow and expensive, but also risks 
secondary damage to municipal infrastructure, including City streets that were not designed for the 
volume and frequency of heavy transport that would be required for this option. 
While hydraulic beach fill/renourishment could access sand reserves in nearshore or offshore 
waters, where prior backpassed sand has settled and which are unattainable via typical 
trucking/backpassing, these dredging projects require scheduling years in advance, and the City 
does not have ready access to or control the availability a dredge for this purpose. The timeline 
for such a process does not reconcile with the current situation faced by the City, nor does the 
City have the funds to pursue such a project without significant State and/or Federal 
participation. 
The placement of rock, rubble or concrete is a very slow process, which again relies upon a 
trucking industry facing existing labor shortages, as well as the challenges of sourcing these 
materials locally and the secondary impacts to municipal infrastructure, including City streets that 
were not designed for the volume and frequency of heavy transport that would be required for this 
option. Additional design concerns were expressed upon evaluating this option in that the placement 
of these materials restricts future engineering options, including facilitation of public access. The 
inability to drive piles for future timber walkover/ADA ramp structures would create challenges to 
efficient and effective public and Beach Patrol staff access to/from the beach. In addition to ready 
access of the Beach Patrol building by its staff, this oceanfront safety facility also provides 
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beachgoers with public restrooms. a first aid station, showers/footwash amenities, and shelter via 
the existing dune walkover/ramp structure at the 15th Avenue right-of-way alignment (see attached 
photo pages). A breach will destroy this access and the placement of rock, rubble or concrete will 
complicate or even preclude the replacement of such a facility. 
The placement of sand-filled geotextile tubes requires a source for beach sand material, which is not 
available from the existing beach conditions and is challenging to acquire from offshore sources as 
was previously described in detail above. To fill these tubes in situ would further deplete the City’s 
oceanfront of sand resources, especially given that the prevailing coastal processes trend is one of 
erosion in this location. While geotextile tubes could serve as a protective measure and means to 
rebuild the dune features, these applications are only effective when combined with a robust, large-
scale hydraulic beach fill project whereby the tube would remain covered for an extended period of 
time. At present, the State and Federal authorities have not advanced a beach nourishment 
program of this type in partnership with the City, and it remains unclear if/when the State/Federal 
Island-wide Dune Construction Project may be implemented from Hereford Inlet south to Cape 
May Inlet to serve as hurricane and storm damage reduction, including its associated planned 
cyclical renourishments. 
In contrast, a bulkhead, when deployed under certain oceanfront conditions where beach re-
nourishment proves to be unreliable and challenging, has proven to be the more efficient and 
effective means of sustainable shore protection measures. These installations can be 
implemented rapidly and have longer useful life options where the cost-benefit ratio can be 
justified and effective shore protection realized. Additionally, the footprint of disturbance for 
these installations can be minimized to reduce secondary impacts and avoid sensitive areas 
where sloped angles of repose would otherwise encroach. This option minimizes the number of 
truck trips required to implement shore protection thereby reducing secondary impacts to the 
municipal infrastructure. Further, given the minimal footprint, future site improvements, including 
public accessways and dune construction, can be effectuated over top of and/or on either side 
of the bulkhead. 

25th Avenue Beach Access (Block 289.03, Lot 1 (portion thereof)) 
1) Immediately reconstruct the beach access via profile grading and deposition of stabilizing 

material within the residual upper beach berm and back beach limits; relatively minimal 
volumes of fill material are required to accomplish the necessary grading and restoration 

2) Reconstruct the sloped ramps and landings within the access to restore the vehicular and 
pedestrian use, including pedestrian public access from the boardwalk and the adjoining 26th 
Avenue pier 

The above activities are depicted on a line drawing titled, “25th Ave and the Beach Adjacent to 
Amusement Pier, North Wildwood Beach, City of North Wildwood, Cape May County, NJ”, prepared 
by Van Note-Harvey Associates Inc., dated October 5, 2022 (attached). Please note that these 
proposed activities are designed to avoid previously delineated interdunal freshwater wetlands in the 
back dune north of the project area limit. While the activities are located within the associated 
transition area, these restorative measures do not extend beyond the pre-existing footprint of 
disturbance and therefore will not result in adverse impacts to regulated areas (see attached photo 
pages). Items 1 and 2 will commence immediately upon receipt of Emergency Authorization from 
NJDEP and are expected to be completed over a one to two-day period. The project area limits for 
this activity are depicted on Figure 1 (attached) at the terminus of 25th Avenue, area delineated by a 
red boundary. 
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OCTOBER 5, 2022 
ATTN: MS. COLLEEN KELLER AND MS. JANET STEWART 
PAGE 5 OF 5 

 

Enclosed for review and reference please find the following: 1) a site location map (“Figure 1 Site 
Location on Aerial Photographs Depicting the Project Area Limits,” prepared by The Lomax 
Consulting Group, dated October 4, 2022); 2) existing conditions photographs depicting post-storm 
damage and impacted areas; 3) hand sketch prepared by Jim Verna III, P.E. of Van Note-Harvey 
Associates Inc., dated October 4, 2022, as well as separate hand-annotated detail sheets, each 
dated October 4, 2022, and a cut sheet for Meever USA sheet piles; and 4) a line drawing titled, 
“25th Ave and the Beach Adjacent to Amusement Pier, North Wildwood Beach, City of North 
Wildwood, Cape May County, NJ”, prepared by Van Note-Harvey Associates Inc., dated October 5, 
2022. 

If you have any questions or require additional information, please do not hesitate to contact me.  
Thank you for your prompt attention to this matter. 

Sincerely, 
THE LOMAX CONSULTING GROUP, LLC 

 
     Peter L. Lomax 
     Managing Principal 
 
Enclosures 
 
 
ec: Jennifer Moriarty, Director NJDEP DLRP (w/enclosures) 
 Becky Mazzei, NJDEP DLRP (w/enclosures) 
 Kimberly Cahall, Chief Enforcement Officer NJDEP CLUE (w/enclosures) 

Michelle Kropilak, Manager NJDEP CLUE (w/enclosures) 
 Michael Lutz, NJDEP CLUE (w/enclosures) 
 Mayor Patrick Rosenello, City of North Wildwood (w/enclosures) 
 Nicholas Long, City Administrator, City of North Wildwood (w/enclosures) 
 Jim Verna III, PE, Van Note-Harvey Associates, Inc. (w/enclosures) 
 Neil Yoskin, Esq., Cullen & Dykman LLP (w/enclosures) 
 
 
 
 
 
 
 
 
 
 
 
 
 
PRJ\Act\22-1093.2\RptsApps\2022 EmergAuth\2022-10-05 Lt Lomax to Keller Stewart re Emerg Auth Req Subm 
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THE LOMAX CONSULTING GROUP
ENVIRONMENTAL CONSULTING EXCELLENCE SINCE 1975

 

µDRAWN BY:
EJM

FIGURE 1: 

SOURCE: 

DATE:
2022-10-04

GIS DATA PROVIDED BY THE NJDEP, BING
NEARMAP AND THE COUNTY PLANNING
DEPARTMENT

SITE LOCATION ON AERIAL PHOTOGRAPHS
DEPICTING THE PROJECT AREAS LIMITS

\Prj\Act\22-1093.2\St Map\Rs Map\Aerial - Emergency Authorization

Legend
Project Areas Limits

. 22-1093.2BLOCK 289.03, LOT 1 (P/O); BLOCK 317.03, LOT 1 (P/O)
CITY OF NORTH WILDWOOD, CAPE MAY COUNTY, NEW JERSEY

Site Overview on Bing Maps Aerial 1 inch = 4,000 feet

Project Areas Limits on February 2022 Aerial 1 inch = 500 feet

SCALE: AS NOTED
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BLOCK 289.03, LOT 1 (PORTION THEREOF) AND BLOCK 317.03, LOT 1 (PORTION THEREOF) 
CITY OF NORTH WILDWOOD, CAPE MAY COUNTY, NEW JERSEY  22-1093.2 

 

 
THE LOMAX CONSULTING GROUP 
ENVIRONMENTAL CONSULTING EXCELLENCE SINCE 1975 

SITE PHOTOGRAPHS 

 
PHOTOGRAPH 1. View north of the dune scarp (right) eroded to a point landward of the pre-existing dune 

crest between 15th and 16thAvenues in front of the City of North Wildwood Beach Patrol 
headquarters (left) and upper landing of dune walkover railing (background) 

PHOTOGRAPH 2. View west of the eroded and scoured public accessway at the 25th Avenue beach 
access terminus. 

  

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 18 of 42   Trans ID: CHC202314671 



BLOCK 289.03, LOT 1 (PORTION THEREOF) AND BLOCK 317.03, LOT 1 (PORTION THEREOF) 
CITY OF NORTH WILDWOOD, CAPE MAY COUNTY, NEW JERSEY  22-1093.2 

 

 
THE LOMAX CONSULTING GROUP 
ENVIRONMENTAL CONSULTING EXCELLENCE SINCE 1975 

 
PHOTOGRAPH 3. View north of the 24th Avenue pier terminus and absence of beach berm waterward 

of the pier end, which precludes the sand backpassing truck route. 

PHOTOGRAPH 4. View south of the City of Wildwood exposed stormwater outfall at the Poplar 
Avenue right-of-way alignment, which precludes the sand backpassing route. 
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BLOCK 289.03, LOT 1 (PORTION THEREOF) AND BLOCK 317.03, LOT 1 (PORTION THEREOF) 
CITY OF NORTH WILDWOOD, CAPE MAY COUNTY, NEW JERSEY  22-1093.2 

 

 
THE LOMAX CONSULTING GROUP 
ENVIRONMENTAL CONSULTING EXCELLENCE SINCE 1975 

 
PHOTOGRAPH 5. View of the City of North Wildwood Beach Patrol headquarters which serves as a 

critical oceanfront safety facility with public access amenities. Note: eroded dune 
scarp is located at the right edge behind the dune fencing. 

PHOTOGRAPH 6. View of the dune walkover and ADA access ramp in front of the City of North 
Wildwood Beach Patrol headquarters. Note: eroded dune scarp is located 
immediately behind the upper staircase landing. 
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MSZ  16-375 (Cold rolled sheet piles)

Section Product Shape Section Moment of Width Height Thickness Weight Weight Coating Coating
description group Modulus Inertia flange web single 2 sides area

in3/ft in4/ft inch inch inch inch lbs/ft lbs/ft2 ft2/ft ft2/ft

cm3/m cm4/m mm mm mm mm kg/m kg/m2 m2/m m2/m

MSZ  16-375 Cold rolled
sheet piles Z

34.0 267.9 31.05 15.54 0.375 0.375 59.7 23.06 7.54 1.43

1,825 36,580 789 395 9.5 9.5 88.79 34.31 2.30 1.43

Production acc. ASTM standards in A572 GR50 or A328
available from inventory and production
Origin: USA

  PILING PRODUCTS   SHEET PILES   PIPES   H-BEAMS
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van note-harvey associates, inc.
consulting engineers, planners & land surveyors
103 College Road East ● Princeton, NJ 08540 ● 609-987-2323
211  Bayberry Drive ● Cape May Court House, NJ 08210 ● 609-465-2600 van note-harvey associates

- Since 1894 -
www.vannoteharvey.com Certificate of Authorization

No. 24GA28271300

NORTH WILDWOOD BEACH
CITY OF NORTH WILDWOOD

25TH AVE AND THE BEACH
ADJACENT TO AMUSEMENT PIER

RELEASE 10/05/2022

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 25 of 42   Trans ID: CHC202314671 



 
 

KELLER 
EXHIBIT D 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 26 of 42   Trans ID: CHC202314671 



From: Keller, Colleen [DEP]
To: Yoskin, Neil; Patrick Rosenello; nlong@northwildwood.com
Cc: Vincent Mazzei (DEP); Katrina Angarone (DEP); Jane Rosenblatt (DEP); Jennifer Moriarty (DEP); Kimberly Cahall

(DEP); Dennis Reinknecht (DEP); Lomax, Peter; Janet Stewart (DEP); Michele Kropilak (DEP)
Subject: Response to October 20, 2022 Correspondence - NWW
Attachments: image001.png

If the City of North Wildwood (NWW) proceeds with the unauthorized activities, DEP will pursue
immediate enforcement action for both past and current violations, including the assessment of
substantial penalties for intentional violations. DEP enforcement staff are on-site in NWW to observe
and document any unauthorized activity. DEP’s Coastal Zone Management Rules at N.J.A.C. 7:7-
10.3(b) authorize certain emergency post-storm beach restoration activities designed to return the
beach to its pre-storm conditions. This provision does not contemplate hardening measures, such as
the placement of a bulkhead. As acknowledged by NWW, a bulkhead has the potential to increase
erosion to adjacent areas. DEP can only approve such measures where the City has demonstrated
that these alternative measures are not feasible. Reshaping/regrading the dunes for the installation
of a bulkhead was also not authorized.
 
In addition, Mr. Yoskin’s correspondence expresses public safety concerns about people scaling the
dune scarp. Public safety is of the highest concern to the Department, and the public should not be
accessing or walking in protected dune areas. NWW did not request post-storm maintenance of all
legally existing accessways in the previous Emergency Authorization (EA) requests. DEP would
typically allow this maintenance under a simple beach and dune maintenance permit; however,
NWW does not have a valid permit for this activity.  If requested by NWW, DEP could issue an EA for
post-storm maintenance of the legally existing accessways for safe access.
 
DEP is preparing a more formal response to Mr. Yoskin’s letter. In the meantime, we strongly urge
NWW to refrain from proceeding with the unauthorized activities.
 
DEP remains committed to ensuring public health and safety by maintaining proper coastal
protection measures, including emergency beach restoration efforts.
 
 

 
Colleen Keller (she/her), Assistant Director
NJDEP Division of Land Resource Protection
Watershed & Land Management
501 East State Street, Trenton, NJ 08625
Mail Code 501-02A
T (609) 633-2289| F (609) 633-3656
colleen.keller@dep.nj.gov

 
Note: This E-mail is protected by the Electronic Communications Privacy Act, 18 U.S.C. Sections 2510-2521. This E-Mail and its contents,
may be Privileged & Confidential due to the Attorney-Client Privilege, Attorney Work Product, and Deliberative Process or under the New
Jersey Open Public Records Act. If you are not the intended recipient of this e-mail, please notify the sender, delete it and do not read, act
upon, print, disclose, copy, retain or redistribute it.
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From: Keller, Colleen [DEP]
To: Yoskin, Neil
Cc: Mayor Rosenello; Nicholas Long (Nlong@northwildwood.com); Michael J. Donohue, Esq.

(mike@blaneydonohue.com); James Verna (jverna@vannoteharvey.com); plomax@lomaxconsulting.com;
Jennifer Moriarty (DEP); Janet Stewart (DEP); Michael Lutz (DEP); Robert Clark (DEP); LaPenna, Cynthia; Dennis
Reinknecht (DEP); Kimberly Cahall (DEP); Kimberly Cahall (DEP); Kevin Terhune; Michele Kropilak (DEP); Kelly
Guire (DEP); Joslin Tamagno (DEP); Jessica Cobb (DEP)

Subject: City of North Wildwood, Shore Protection Emergency
Attachments: image001.png

NWW Colleen Keller and Michele Kropilak 10-21-22 re City of North Wildwood.pdf

Good afternoon. In response to the attached October 21, 2022 correspondence, I would like
to provide clarification regarding your statement that the City has made every effort to
comply with the Department’s continued requests for information for the bulkhead permit
application. The permit application that was submitted in November 2022 which requested
the legalization of the unauthorized oceanfront bulkhead, with proposed bulkhead installation

extending to 25th Ave, was immediately made administratively deficient on December 3, 2020.
This deficiency was for required property owner signatures and for the initial newspaper ad.
To my knowledge, there has not been any response from the City to this request that was
made two years ago, and there have not been any additional requests for information
regarding this application since that time from the NJDEP Division of Land Resource Protection
(DLRP).
 
In an effort to move this forward, DLRP would like to offer a meeting to answer any questions
regarding what is necessary to address the administrative deficiencies, and in order to start
discussing some technical review items (which will be requested once the administrative
deficiencies are corrected), request a more robust alternatives analysis to the proposed
bulkhead legalization/new extension. Please provide some available dates/times (preferably
for next week) to Kelly Guire (cc’d) for scheduling purposes, and the alternatives analysis prior
to the meeting, once scheduled. Please don’t hesitate to reach out if you have questions.
Thanks.
 
 

 
Colleen Keller (she/her), Assistant Director
NJDEP Division of Land Resource Protection
Watershed & Land Management
501 East State Street, Trenton, NJ 08625
Mail Code 501-02A
T (609) 633-2289| F (609) 633-3656
colleen.keller@dep.nj.gov

 
Note: This E-mail is protected by the Electronic Communications Privacy Act, 18 U.S.C. Sections 2510-2521. This E-Mail and its contents,
may be Privileged & Confidential due to the Attorney-Client Privilege, Attorney Work Product, and Deliberative Process or under the New
Jersey Open Public Records Act. If you are not the intended recipient of this e-mail, please notify the sender, delete it and do not read, act
upon, print, disclose, copy, retain or redistribute it.
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From: LaPenna, Cynthia <clapenna@cullenllp.com> 
Sent: Friday, October 21, 2022 10:57 AM
To: Keller, Colleen [DEP] <Colleen.Keller@dep.nj.gov>; Kropilak, Michele [DEP]
<Michele.Kropilak@dep.nj.gov>
Cc: Mayor Rosenello <prosenello@northwildwood.com>; Nicholas Long
(Nlong@northwildwood.com) <Nlong@northwildwood.com>; Michael J. Donohue, Esq.
(mike@blaneydonohue.com) <mike@blaneydonohue.com>; James Verna
(jverna@vannoteharvey.com) <jverna@vannoteharvey.com>; plomax@lomaxconsulting.com;
Moriarty, Jennifer [DEP] <Jennifer.Moriarty@dep.nj.gov>; Stewart, Janet [DEP]
<Janet.Stewart@dep.nj.gov>; Lutz, Michael [DEP] <Michael.Lutz@dep.nj.gov>; Clark, Robert [DEP]
<Robert.Clark@dep.nj.gov>; Reinknecht, Dennis [DEP] <Dennis.Reinknecht@dep.nj.gov>; Cahall,
Kimberly [DEP] <Kimberly.Cahall@dep.nj.gov>; Dr. Stewart Farrell <Stewart.Farrell@stockton.edu>;
Yoskin, Neil <nyoskin@cullenllp.com>
Subject: [EXTERNAL] City of North Wildwood, Shore Protection Emergency
 
Good Morning Ms. Keller and Ms. Kropilak,
Please see Mr. Yoskin’s correspondence attached.
Thank you and have a nice day, Cyndi
 
Cyndi LaPenna
Office Manager
Cullen and Dykman LLP
229 Nassau Street
Princeton, New Jersey 08542
T: 609.279.0900 | F: 609.497.2377
E: clapenna@cullenllp.com 

ATTORNEY-CLIENT PRIVILEGED COMMUNICATION - DO NOT FORWARD OR COPY - CONFIDENTIALITY NOTICE: The contents of this e-mail
message and any attachments are intended solely for the personal and confidential use of the recipient(s) named above. This
communication is intended to be and to remain confidential and may be subject to applicable attorney/client and/or work product
privileges. If you are not the intended recipient of this message, or if this message has been addressed to you in error, please
immediately alert the sender by reply e-mail and then delete this message and its attachments.
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    Davidson Laboratory 
Department of Civil, Environmental and Ocean 
Engineering 
 

1 Castle Point Terrace   

November 15, 2022 

 

Ms. Colleen Keller 
New Jersey Department of Environmental Protection 
Division of Land Use Regulation 
501 East State Street 
Trenton, NJ 08609 
Re: North Wildwood Beach Patrol Headquarters Erosion 

Ms. Keller, 

At the request of your office, Stevens, through the New Jersey Coastal Protection Technical 
Assistance Service (NJCPTAS) has reviewed the recent erosion in the vicinity of the North 
Wildwood Beach Patrol Headquarters at East 15th Avenue in North Wildwood.  The opinions 
expressed in this letter are based upon a review of: 

1. The Initial Coastal Storm Survey and Damage Assessment prepared by NJDEP after 
Hurricane Ian;   

2. Google Earth imagery; 
3. Aerial imagery documenting the condition of the beach after the passage of Hurricane 

Ian; 
4. New Jersey Beach Profile Network reports compiled by Stockton University’s Coastal 

Research Center. 

The opinions expressed in this letter supplement and where necessary supersede those 
presented in a previous letter dated July 25, 2022, which addressed the entire northern North 
Wildwood shoreline.  As noted in the previous letter, the North Wildwood shoreline is extremely 
dynamic and largely controlled by long-term changes in the Hereford Inlet shoal system. For 
simplicity the opinions expressed previously pertaining to the shoreline segment containing the 
Beach Patrol Headquarters is repeated below, followed by a more focused discussion of the 
recent erosion directly in front of the Beach Patrol Headquarters. 

The following opinion was provided previously (July 25th, 2022) for Shoreline Segment 3 (13th to 
25th Avenue): 
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The beach and dune system within Segment 3 remains healthy. Although this section of beach is 
also subject to natural variability, most beaches and dunes within Segment 3 are greater than 100 
feet wide (Figure 3). In addition, the majority of the dunes are well vegetated. The beach/dune 
system in this area is adequate to provide protection to upland infrastructure and the need for a 
continuous bulkhead/seawall in Segment 3 is not apparent.  The only exceptions are in the vicinity 
of the beach patrol headquarters (15th Avenue) and at the Seaport (22nd Avenue) and Sportland 
(23rd/24th Avenue) amusement piers. The beach patrol headquarters is constructed on the crest 
of the existing dune. To protect the structure the dune line has been pushed seaward, which 
compromises the beach in front of the building.  Without a natural beach to sustain the artificial 
dune, it will be perpetually vulnerable to erosion/breaching.  At the two piers, the lack of an 
adequate, well vegetated dune leaves upland infrastructure vulnerable to storm damage.  Although 
an argument could be made for constructing a bulkhead in these select areas, other alternatives 
such as raising or relocating the beach patrol headquarters, and/or filling in the breaks within the 
existing dune system may provide similar benefits. 

As described in the original letter, the siting of the Beach Patrol Headquarters (and its ancillary 
structures) within the primary dune presents a problem.  As a result of their location within the 
natural dune, an artificial dune line has been created in a seaward, more exposed location.  As 
the beach fronting this seaward shifted dune has eroded the toe has become exposed in advance 
of the natural dunes to the north and south. This became evident as the remnants of Tropical 
Storm Ian passed offshore of New Jersey between September 29th and October 5th, 2022.   

NJDEP Post-storm Inspection Report 
While erosion was widespread in North Wildwood, the exposed dune fronting the Beach Patrol 
Headquarters was hit particularly hard.  In their post-storm inspection report, NJDEP described 
the erosion between 8th and 16th Avenue as follows: 

Up to 80’ of sloped erosion, up to 4’ in height with vertical dune scarps, up to 14’ in height and up 
to 35’ in width (mostly between 13th Ave. and 16th Ave.) Wave runup/tide to the upper beach/dune 
with some runup into the dunes. Most access impacted or closed and damaged between 2nd and 
7th Ave. and between 13th Ave. and 16th Ave. 

The erosion is more precisely documented in Figure 1, which was prepared by the NJDEP.  The 
figure highlights the dramatic difference between the width of the remaining dunes north (over 
200 ft) and south (over 125 ft) of the Beach Patrol Headquarters complex as compared to that 
immediately in front of it (70-80 ft).   
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Figure 1: Figure prepared by NJDEP documenting the erosion in the vicinity of the North Wildwood Beach Patrol 
Headquarters. 

Google Earth Imagery 
A comparison of the two most recent satellite images contained in the Google Earth repository 
is shown below in Figure 2.  The exact date of the most recent image is not specified, but it is 
believed to have been taken in the Fall of 2021.  The previous image was taken in October 2019.  
A comparison of the two images reveals significant dune erosion (on the order of 50 ft) between 
2019 and 2021. Although the instantaneous shoreline position is much more dynamic, the most 
recent picture also contains evidence of dramatic shoreline recession. It should be noted that 
these pictures do not reflect the most recent beach/dune erosion; however, they do provide 
context into the scale of the changes occurring at the site.   
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Figure 2: Comparison of the two most recent Google Earth images of the North Wildwood Beach Patrol Headquarters. 

Recent Aerial Imagery 
Several recent aerial photographs of the beach in the vicinity of the North Wildwood Beach Patrol 
Headquarters are presented below in Figures 3-5.  Figure 3 is a view looking south, taken on 
November 3, 2022, approximately one month after the passage of Ian.  The image illustrates 
the dramatic seaward displacement of the dune fronting the Beach Patrol Headquarters as 
compared to the adjacent beaches.  As discussed in the previous letter, this seaward 
displacement makes the dune system inherently more vulnerable in this area.  Figure 4 is a 
photograph taken at ground level looking north towards the Beach Patrol Headquarters, 
immediately after the passage of Ian.  Noticeable in the picture is the low relief of the beach 
compared to the dune scarp and the width of the remaining dune compared to the access ramp.  
The remaining dune is roughly 2.5-3 times the width of the access ramp, or approximately 50-
60 ft.  This is consistent with the dimensions provided in Figure 1.  The low relief of the beach 
fronting the dune makes the remaining dune inherently more vulnerable to erosion during small 
to moderate level storms.  Figure 5 is an aerial view which highlights and confirms the vertical 
dimension of the erosion (12-15 ft).      
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Figure 3: Aerial photograph looking south depicting the beach in the vicinity of the North Wildwood Beach Patrol 
Headquarters after the passage of Hurricane Ian. 

 

Figure 4: Ground level view looking north at the North Wildwood Beach Patrol Headquarters after the passage of 
Hurricane Ian. 
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Figure 5: Drone photo depicting the erosion in the vicinity of the North Wildwood Beach Patrol Headquarters after the 
passage of Hurricane Ian. 

NJBPN Reports 
Stockton University’s Coastal Research Center has been collecting and compiling data on New 
Jersey’s beaches since 1986. In 2011, they completed a report which summarized 25 years of 
beach profile changes. Figure 6 summarizes the changes though 2011 at profile number 111 
which is located at 15th Avenue in North Wildwood.  Although the figure does not include the 
most recent changes, it does highlight the dynamic nature of the beaches in North Wildwood, 
which Stockton identified as the most erosional in the state. The data illustrate a long-term 
erosional trend, with shoreline recessions of between 50 and 100 ft/yr, and volume losses of 50 
to 100 cy/ft/yr relatively common.   

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 39 of 42   Trans ID: CHC202314671 



 

 

 

 

Figure 6: Summary of the changes at NJBPN profile 111 (15th Ave North Wildwood). 

Opinion 
As the remnants of Hurricane Ian skirted the New Jersey Coast in early October, it created what 
can be classified as a low-moderate level coastal storm.  The low/narrow nature of the beaches 
in North Wildwood at the time, combined with the extended duration of the storm conditions, 
resulted in significant dune impacts.  Assessment reports compiled by the NJDEP in the wake of 
the storm documented increased erosion between 13th and 16th Avenue.  This increased erosion 
is attributed to the seaward displacement of the dune in this area. It is expected that as long as 
this portion of the dune remains displaced, the dune and any structures located on it will be 
more susceptible to damage during future storms.  The approximate “stable” dune position can 
be identified by connecting the stable linear dune sections to the north and south.  This is shown 
in Figure 7.   
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Figure 7: Figure illustrating the likely "stable" dune position (yellow line). 

Consistent with the comments provided in our previous letter, we believe that the majority of 
the beaches between 13th and 25th Avenue remain robust enough to withstand immediate 
threats. With regards to the seaward displaced potion of the dune and the structures built on top 
of it, two categories can be defined based on location with respect to the equilibrium dune 
position.  The portion of the dune located seaward of the equilibrium position is inherently less 
stable and will erode faster.  Referring to Figure 7, this implies that the two seaward most garage 
structures face an increased risk of undermining. With only 72 feet of dune (according to the 
dimensions provided in Figure 1) separating the seaward most structure from the current dune 
scarp, it is conceivable, although not likely, that a single large storm could erode the remaining 
dune and threaten the structure. A far more likely mode of failure would be the accumulation of 
impacts from a series of smaller storms. The Beach Patrol Headquarters itself, along with the 
landward most garage structure are located landward of the equilibrium dune position.  It is 
anticipated that once the shore/dune line straighten, the rate of erosion will slow.  Currently the 
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Beach Patrol Headquarters building (not including the deck) is located approximately 150 ft 
from the edge of the scarp.  Given the amount of sediment remaining in the dune system, it is 
considered extremely unlikely that a single storm will undermine the Beach Patrol Headquarters 
building. Although the building may eventually be threatened by an accumulation of storms, the 
fact that the building is set back 150 ft from the current edge and roughly 75 ft from the 
equilibrium dune line defining the accelerated erosion regime suggests that failure is not 
imminent.   

It should be noted that due to the time-sensitive nature of the request, the opinions provided 
above are only based upon an analysis of readily available data sources which are assumed to 
accurately represent and effectively characterize the “current” site conditions in the vicinity of 
the Beach Patrol Headquarters in North Wildwood, NJ.  Every effort has been made to 
thoughtfully consider the available information and render a sound engineering judgement; 
however, beaches are inherently dynamic, and storms are intrinsically unpredictable and it is 
possible that outcomes could differ from those expected. 

 

 

Sincerely, 

 

___________________________ 

Jon K. Miller 
Director NJCPTAS 

Research Associate Professor 
Stevens Institute of Technology 
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From: Kevin Terhune
To: Kathi Cooley
Subject: FW: [EXTERNAL]RE: North Wildwood
Date: Wednesday, January 11, 2023 9:12:49 AM

-----Original Message-----
From: Yoskin, Neil <nyoskin@cullenllp.com>
Sent: Thursday, December 8, 2022 11:59 AM
To: Kevin Terhune <Kevin.Terhune@law.njoag.gov>
Subject: Re: [EXTERNAL]RE: North Wildwood

I'll get them

Sent from my iPhone

> On Dec 8, 2022, at 11:50 AM, Kevin Terhune <Kevin.Terhune@law.njoag.gov> wrote:
>
> I will broach the subject with our client, but I would request some details of what is being proposed.
>
> Thanks.
>
> kevin
>
> -----Original Message-----
> From: Yoskin, Neil <nyoskin@cullenllp.com>
> Sent: Thursday, December 8, 2022 11:44 AM
> To: Kevin Terhune <Kevin.Terhune@law.njoag.gov>
> Subject: [EXTERNAL] North Wildwood
>
> Kevin: there is the possibility of a nor'easter this weekend. The city would like to have a contingency plan in place
just in case. This would involve reinforcing the dune with sand, not bulkheading. Please discuss with your client and
let me know.
>
> Sent from my iPhone
> CONFIDENTIALITY NOTICE The information contained in this communication from the Office of the New
Jersey Attorney General is privileged and confidential and is intended for the sole use of the persons or entities who
are the addressees. If you are not an intended recipient of this e-mail, the dissemination, distribution, copying or use
of the information it contains is strictly prohibited. If you have received this communication in error, please
immediately contact the Office of the Attorney General at (609) 292-4925 to arrange for the return of this
information.
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MATTHEW J. PLATKIN 
ATTORNEY GENERAL OF NEW JERSEY 
R.J. Hughes Justice Complex 
25 Market Street, P.O. Box 093 
Trenton, NJ 08625-0093 
Attorney for Plaintiff State of New Jersey 
Department of Environmental Protection 
 
By:  Kevin A. Terhune (046601996) 

Deputy Attorney General 
(609) 376-2735 

 
SUPERIOR COURT OF NEW JERSEY, CAPE MAY COUNTY 

CHANCERY DIVISION 
Docket No. CPM-C-55-22 

 
NEW JERSEY DEPARTMENT OF 
ENVIRONMENTAL PROTECTION, 
 Plaintiff, 
 

v. 
 

CITY OF NORTH WILDWOOD, “XYZ 
CONTRACTORS” 1-10, “JOHN 
AND/OR JANE DOES” 1-10,   
 Defendants. 

Civil Action 
 

FIRST SUPPLEMENTAL 
CERTIFICATION OF 

KEVIN A. TERHUNE IN SUPPORT OF 
PLAINTIFF NEW JERSEY 

DEPARTMENT OF ENVIRONMENTAL 
PROTECTION’S ORDER TO SHOW 

CAUSE FOR PRELIMINARY 
INJUNCTION & TEMPORARY 

RESTRAINTS 
 

I, KEVIN A. TERHUNE, of full age, certify and say: 

1. I am employed by the New Jersey Department of Law & 

Public Safety, Division of Law, as a deputy attorney general 

and have been assigned to represent plaintiff New Jersey 

Department of Environmental Protection (“DEP” or “Plaintiff”). 

2. I make this first supplemental certification in support 

of Plaintiff’s Order to Show Cause for a preliminary injunction 

and temporary restraints. This supplemental certification 

outlines correspondence between NWW’s counsel and the Division 
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of Law and NJDEP since Plaintiff’s filing of the Order to Show 

Cause. It also includes a recent letter dated January 5, 2023 

from Jennifer Moriarty, Director of the Division of Land 

Resource Protection to North Wildwood Mayor Patrick Rosenello 

reconfirming DEP’s commitment to review any new Emergency 

Authorization (“EA”) request. 

3. On December 8, 2022, NWW’s counsel, Neil Yoskin, sent me 

an email stating that NWW was formulating a contingency plan 

in the event of the possible nor’easter that weekend.  He 

indicated this contingency plan would not involve bulkheading, 

but would involve reinforcing the dune with sand.  Mr. Yoskin’s 

email and my response to it is attached hereto as Exhibit A. 

4. On the afternoon of December 8, 2022, Colleen Keller, 

Assistant Director of the DEP Wetlands and Coastal Resources 

Element, Division of Land Resource Protection, Watershed & Land 

Management responded to NWW’s counsel’s email, copying NWW’s 

engineer and forwarding further information that DEP required 

for review of the proposed new Emergency Authorization.  Mr. 

Yoskin responded that NWW’s concern was “preliminary at this 

point.”  Jennifer Moriarty, Director of DEP’s Division of Land 

Resource Protection, responded that if anything was needed over 

the weekend, she could be contacted by cell phone.  The email 

string between Mr. Yoskin and Colleen Keller and Jennifer 

Moriarty is attached hereto as Exhibit B. 
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5. On December 9, 2022, I sent a follow-up email to NWW’s 

counsel, requesting further details of NWW’s proposed 

contingency plan.  I also pointed out recent local news coverage 

wherein the NWW Mayor had made purported statements concerning 

NWW’s plans, and requested that Mr. Yoskin confirm whether those 

purported statements were inaccurate and that NWW would not be 

performing any oceanfront construction without seeking 

Emergency Authorization.  Mr. Yoskin responded that an EA 

request had not yet been submitted, and that no immediate steps 

to install a bulkhead would be taken.  The December 9, 2022 

email from me and Mr. Yoskin’s response is attached hereto as 

Exhibit C. 

6. On December 16, 2022, NWW’s counsel sent me photographs 

taken that morning from 14th and 15th Avenues in NWW.  We 

discussed conditions at those locations and I further inquired 

about NWW’s intentions concerning submitting a new EA.  The 

email string between Mr. Yoskin and myself from December 9, 

2022 is attached hereto as Exhibit D. 

7. On December 19, 2022, Jennifer Moriarty, Director of 

DEP’s Division of Land Resource Protection contacted NWW’s 

counsel and engineer, copying me, and assuring both that NJDEP 

was monitoring the conditions at the 15th and 16th Avenue 

beaches, and that if NWW filed a new EA, NJDEP would review it 

expeditiously.  Mr. Yoskin responded that NWW was preparing an 
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EA in the event it was needed.  The email string between 

Jennifer Moriarty and NWW’s counsel from December 19, 2022 is 

attached hereto as Exhibit E. 

8. Later in the afternoon of December 19, 2022, NWW’s 

counsel sent a message to Jennifer Moriarty and others at NJDEP 

and DOL forwarding information regarding NWW’s intention to 

deploy certain equipment to the beach patrol area of the site, 

and to file a new EA in the event it was needed.  On December 

20, 2022, Jennifer Moriarty responded to Mr. Yoskin’s message 

and reminding him that any regulated activity without 

authorization would subject the City and its engineers to 

enforcement action.  She further urged NWW to complete its 2020 

bulkhead application.  Mr. Yoskin responded to Ms. Moriarty’s 

message later that day requesting information concerning an 

alternatives analysis.  Ms. Moriarty further responded on 

December 21, 2022 with the information that should be included 

in the alternatives analysis, and Mr. Yoskin conveyed his 

understanding of those requirements.  The email string between 

Mr. Yoskin and Ms. Moriarty from December 19 through 21, 2022 

is attached hereto as Exhibit F. 

9. Separately on December 20, 2022, Mr. Yoskin responded to 

Ms. Moriarty’s questions with specific responses noted in all 

capital letters which included information that the City would 

be redesigning its 2020 permit application to address its 
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administrative deficiencies.  Mr. Yoskin’s email of December 

20, 2020 is attached hereto as Exhibit G. 

10. On December 30, 2022, I contacted NWW’s counsel Neil 

Yoskin to check on the status of NWW’s new EA request and the 

delivery of the bulkhead materials.  Mr. Yoskin replied that 

the bulkhead materials delivery had been delayed and that he 

would check on the EA status.  On January 3, 2023, I inquired 

further as to the bulkhead materials, and Mr. Yoskin responded 

that he expected the draft EA would be forwarded in the next 

day or two.  The email string between Neil Yoskin and myself 

from December 30, 2022 to January 3, 2023 is attached hereto 

as Exhibit H. 

11. On January 5, 2023 Jennifer Moriarty forwarded a letter 

to NWW Mayor Patrick Rosenello, NWW’s counsel and others, 

reiterating the steps DEP had taken in an attempt to assist NWW 

with its filing of an emergency authorization and its deficient 

2020 permit application.  Ms. Moriarty also advised that DEP 

became aware that engineering stakes marked “Bulkhead” had been 

installed around the dunes in front of the lifeguard station, 

reminding NWW that it did not have approval from DEP for further 

construction activity, and that any such construction activity 

would result in enforcement action against NWW and its 

contractors.  On January 6, 2023, NWW’s counsel, Neil Yoskin 

responded to me that it was still NWW’s intention to send DEP 
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a draft EA for informal pre-review and that this EA may include 

requests for installation of a bulkhead in the area in question 

near 15th and 16th Avenues and that this new request may also 

include the installation of bulkhead at additional locations 

along the oceanfront.  Attached hereto as Exhibit I is Mr. 

Yoskin’s January 6, 2023 email and Ms. Moriarty’s January 5, 

2023 email attaching her letter. 

12. In spite of the repeated assurances that NWW would be 

submitting a new Emergency Authorization request, no such 

submission has been received by DEP. 

 
 
I certify that the foregoing statements made 
by me are true.  I am aware that if any of 
the foregoing statements by me are willfully 
false, I am subject to punishment. 
 

 

Dated: January 11, 2003_ _/s/ Kevin A. Terhune________ 
Kevin A. Terhune  
Deputy Attorney General  
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MATTHEW J. PLATKIN 
ATTORNEY GENERAL OF NEW JERSEY 
R.J. Hughes Justice Complex 
25 Market Street, P.O. Box 093 
Trenton, NJ 08625-0093 
Attorney for Plaintiff State of New Jersey 
Department of Environmental Protection 
 
By:  Dianna E. Shinn (242372017) 

Deputy Attorney General 
(609) 376-2789 

 
SUPERIOR COURT OF NEW JERSEY, CAPE MAY COUNTY 

CHANCERY DIVISION 
Docket No. * ____-22 

 
NEW JERSEY DEPARTMENT OF 
ENVIRONMENTAL PROTECTION, 
 Plaintiff, 
 

v. 
 

CITY OF NORTH WILDWOOD, “XYZ 
CONTRACTORS” 1-10, “JOHN 
AND/OR JANE DOES” 1-10,   
 Defendants. 

Civil Action 
 
 

CERTIFICATION OF 
ERICK M. DOYLE IN SUPPORT OF 

PLAINTIFF NEW JERSEY 
DEPARTMENT OF ENVIRONMENTAL 
PROTECTION’S ORDER TO SHOW 

CAUSE FOR PRELIMINARY 
INJUNCTION & TEMPORARY 

RESTRAINTS 
 

I, ERICK M. DOYLE, of full age, certify and say: 

1. I am the Bureau Chief within the Division of Resilience 

Engineering and Construction, Office of Coastal 

Engineering (“OCE”) at the Department of Environmental 

Protection (“DEP”). I started my recent position in 2017 

and my duties include, but are not limited to providing 

storm damage reduction, coastal resilience, and public 

access to coastal waterways for the coastal communities 

along the ocean, bays, and tidal rivers of New Jersey. My 
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primary responsibilities are to provide engineering and 

construction expertise for shore protection and coastal 

resilience projects, prepare, bid, and manage the 

construction of state and local shore protection and 

coastal resilience projects, oversee the Office’s role as 

liaison between local municipalities and the federal 

government as the non-federal sponsor on United States 

Army Corps of Engineers (“USACE”) Storm Damage Reduction 

and Coastal Storm Erosion Control projects, manage the 

inspection and compilation of post-storm initial storm 

beach damage assessments (storm surveys), identify 

damages requiring state and/or federal intervention for 

repairs (through NJOEM, USACE, FEMA, etc.) and oversee 

the marking and maintaining of buoys, channel markers, 

and slow speed buoys on state navigation channels.  

2. Before I began this position in 2017, I was the 

Supervising Environmental Engineer for OCE responsible 

for implementing all of Coastal Engineering’s state and 

local shore protection projects including the direct 

preparation, bidding, and construction management of said 

projects. This work included review of engineering plans 

and specifications, coordination with environmental staff 

on permit plan requirements, providing municipal 

engineers with detailed lists of required plan changes, 
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and writing and executing State Aid Agreements outlining 

the roles and responsibilities between the state and 

municipalities engaging in the projects.  

3. I have worked for DEP for 18 years, after graduating from 

The College of New Jersey with a Bachelor of Science in 

Mechanical Engineering.  

4. I make this certification in support of the Department’s 

request for a preliminary injunction and temporary 

restraints to halt North Wildwood (“NWW”) from moving 

forward with installing a bulkhead as recently denied by 

the Department on October 12, 2022 in NWW’s Emergency 

Authorization (“EA”) application following the remnants 

of Hurricane Ian and in violation of numerous Department 

statutes as NWW does not have an approved permit to 

conduct such regulated activity.  

5. The Office of Coastal Engineering is responsible for 

conducting storm surveys and beach damage assessments. 

Following the remnants of Hurricane Ian in early October 

2022, OCE conducted a routine post-storm survey along 

portions of the State’s 127-mile coastline. This 

routinely includes conducting on the ground inspections 

and taking photographs to document post-storm conditions 

and occasionally conducting a flyover of the shoreline 

and taking aerial photographs of the coastline.  
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Post-Ian Storm Surveying  

6. On October 4, 2022, OCE staff conducted post-storm 

surveying along the shorelines of the New Jersey coast. 

For the past several years, OCE staff has inspected 81 

sites (or reaches) as part of this post-storm survey 

assessment process.  NWW has two of these reaches that 

are used to help define the preliminary impacts from a 

storm in NWW; one is along the inlet and the other is 

along the oceanfront. The site at 15th Ave. historically 

has been one of the locations used to help assess the 

stretch between 8th Avenue and 16th Avenue due to several 

factors. These factors include: ease of access (4WD 

vehicular access), being located along the approximate 

center of NWW’s oceanfront beaches while being at the 

northern end of the boardwalk, and the location of the 

beach patrol building, which is further out into the 

beach and dune system than most development in NWW. 

Attached as Exhibit A are the photographs taken in the 

area of 15th Avenue in NWW from OCE’s post-storm survey. 

These photographs were used in OCE’s assessment of the 

dune system.  

7. On October 6, 2022, to supplement the ground inspection 

and photo-documentation, OCE conducted a post-storm 

flyover of the State’s coastline. During this flyover, 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 4 of 6   Trans ID: CHC202314671 



5 

OCE took an aerial photograph of the area of 15th Avenue 

in NWW. This photograph was used in DEP’s decision 

regarding NWW’s EA request. Attached as Exhibit B is the 

aerial photograph taken on October 6, 2022.  

8. Following notable coastal storms, OCE conducts a written 

post-storm survey. The written post-storm survey for Ian 

was published on October 12, 2022. Attached as Exhibit C 

is the October 12, 2022 post-Ian written survey. This 

written survey provides an overview of the impacts of Ian 

along the shoreline and identifies where serious erosion 

occurred. DEP determined that the area of 15th Avenue in 

NWW experienced major erosion. This written survey was 

not used by OCE or DLRP in rendering DEP’s decision on 

NWW’s EA request because the written report was not ready 

to be published until October 12, 2022, the same day DEP 

denied the remainder of NWW’s EA request. However, DLRP 

consulted with OCE in responding to NWW’s EA request to 

determine whether a threat to life, severe loss of 

property, or environmental degradation existed or was 

imminent in the area of 15th Avenue following Ian.   

9. When necessary, DLRP will consult with OCE regarding an 

EA request to assist with determining the potential 

impacts to an OCE project. In this instance, OCE agreed 

with DLRP that despite the erosion from Ian, 
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approximately 50-60% of the dune remained seaward of the 

Beach Patrol Building in NWW at 15th Avenue, offering 

shore protection.  DLRP’s consultation with OCE was based 

on OCE’s familiarity with the size and shape of the beach 

and dune systems that provide shore protection along the 

State’s coast and familiarity with this specific area on 

NWW’s beachfront. This consultation aided DLRP in 

determining the immediate installation of a permanent 

bulkhead was not warranted under the CZM Rules at this 

time. 

I certify that the foregoing statements made 
by me are true.  I am aware that if any of 
the foregoing statements by me are willfully 
false, I am subject to punishment. 

 

Dated: _____________ _______________________________ 
      Erick M. Doyle 

     

      

 

 

12-2-22
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 DEPARTMENT OF ENVIRONMENTAL PROTECTION 
Watershed and Land Management 

 

PHILIP D. MURPHY Division of Resilience Engineering & Construction SHAWN M.  LATOURETTE 
Governor Office of Coastal Engineering Commissioner 

 1510 Hooper Ave., Suite 140  
SHEILA Y. OLIVER Toms River, N. J. 08753  

Lt. Governor Telephone: 732-255-0767           Fax: 732-255-0774  
 

 

 
NEW JERSEY DEPARTMENT OF ENVIRONMENTAL PROTECTION 

New Jersey is an Equal Opportunity Employer. Printed on Recycled Paper and Recyclable. 
 

M E M O R A N D U M 
 
 

TO:  Vince Mazzei, Assistant Commissioner 
  Dennis Reinknecht, Director 
 
FROM:     Chris Constantino through Erick Doyle, Bureau Chief (Bureau of Construction) 

and Kelley Staffieri, Bureau Chief (Bureau of Operations) 
  
DATE:  October 12, 2022  
 
SUBJECT:  Initial Coastal Storm Survey & Damage Assessment  
  Atlantic Ocean, Delaware Bay, and Raritan Bay shorelines 
  September 29, 2022 – October 5, 2022 – Hurricane Ian/Remnant Coastal Low  
______________________________________________________________________________ 
Despite the early start of tropical cyclone activity in late May, surf heights and coastal storm 
activity have been relatively calm since the May 6th to May 11th, 2022 coastal low that plagued the 
coast of New Jersey.  However, during this period of calm storm activity, a nearly two-month 
period of persistent southerly and southwesterly winds induced localized impacts which included 
large beach cusps and pronounced scarping, especially on the downdrift side of groins and jetties.  
Despite these impacts from the coastal dynamics related to this longer-term weather pattern, 
natural recovery of the beach and dune systems was noted up and down the coast in the lead up to 
event of September 29th – October 5th   During this period, several typical ‘hot spots’ experienced 
less notable recovery and more notable erosion than much of the coast, often due to changing inlet 
dynamics and localized wave patterns.  
 
Tropical activity in the Atlantic Basin began to ramp back up in late August after a 60-day hiatus. 
Some of this activity introduced periods of increased surf heights to New Jersey, mostly in the 
form of long period swells.  While long period swells tend to be less destructive, especially when 
coupled with smaller wave heights, ‘hot spots’ tend to be impacted more significantly.  Following 
two periods of long period swell reaching moderate size from offshore Hurricanes Earl and Fiona 
in early and mid-September, a new tropical cyclone began to take shape east of the Windward 
Islands – little did we know that the impacts would be as destructive and as wide reaching as 
Hurricane Ian, which included portions of the New Jersey’s coast.  The impacts from Ian (and its 
remnants) were felt from September 21st through October 5th from the Caribbean all the way to the 
Mid-Atlantic coast, despite officially dissipating on October 1st.   
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After significantly impacting a large portion of Florida and the southeast coast, Ian tracked inland 
towards Virginia where its energy eventually transferred off the southern Mid-Atlantic coast; the 
effects  from this developing coastal low began in New Jersey on Thursday September 29th.  A 
coastal low-pressure system meandered in between the southern Mid-Atlantic coast and the coast 
of New Jersey through late Wednesday, October 5th.  The strength and position of this system 
plagued New Jersey with a prolonged period of onshore winds that created several days of rough 
seas and elevated surf conditions and persistent rainfall.  The roughest of surf conditions persisted 
through Wednesday, October 5th, with the heights peaking in the 5- to 9-foot range.   
 
Off the New Jersey coast, buoys recorded wind gusts near 60 mph.  Inland reporting stations also 
recorded gusts near 60 mph during the peak of the event, with the strongest periods occurring 
between October 2nd and October 3rd.  During this storm, nearby buoys recorded peak wave heights 
between 11 and 22 feet.  All oceanfront and back bay locations reached minor flood stage levels 
during several tide cycles, with several locations approaching moderate flood stage; the peak of 
the flooding for most locations was on Monday, October 3rd. These elevated tides were a product 
of several days of moderate to strong onshore winds and the proximity of the storm system center 
relative the coast. 
 
A full post-storm assessment for the September 29, 2022 – October 5, 2022 – Hurricane 
Ian/Remnant Coastal Low was conducted on Thursday, October 6th; the results of this assessment 
are contained in this report.  During the compilation of this report, the surf conditions were in the 
2- to 4-foot range with offshore winds under 15 mph.  As a general note about this assessment, 
many sites were plagued with wind-blown sand as well as the varying types of debris on the 
beaches.   A detailed summary listed by municipality from north to south is enclosed.  
 
Of the 81 sites surveyed, 63 had minor beach or dune erosion, 6 had moderate beach or dune 
erosion and 12 had major beach or dune erosion.  Criteria for determining damage levels is listed 
at the end of this summary.   
 
Please note that the storm damage assessments found herein were conducted in a rapid time 
interval with pre-storm and post-storm observations being made immediately before and after the 
event in question.  Please note that the changes documented in this report are from this event; pre-
existing conditions (i.e. scarps in dunes prior to the event) and what caused these conditions are 
not always reported herein.  It is often the Division’s experience that much of the material eroded 
from the “dry” beach area has not been lost, but rather redistributed within the beach profile 
system, such as creation or enlargement of offshore sand bars.  Our expectation is that much of 
this material will return to the “dry” beach in time following the storm; this time frame may vary 
based on several contributing factors such as storm frequency and duration.     
 
 
* Damage Levels: 
Major erosion – consists of significant or total beach berm loss and/or significant erosion and 
scarping of the dunes, in portions or all of the reach assessed. 
Moderate erosion – consists of significant beach scarping and/or significant sloped erosion of 
beach berm and/or minor erosion of the dunes, in portions or all of the reach assessed. 
Minor erosion – consists of redistribution of sand within the beach profile or loss of sand without 
significant scarping or significant sloped erosion, in portions or all of the reach assessed. 
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LOCATION  INSPECTION NOTES  DAMAGE LEVEL* 
PERTH AMBOY Minor sloped erosion and redistribution of sand.  No 

major incidents or damage observed or reported. Wave 
runup/tide to the upper beach. 

Minor 

SOUTH AMBOY Minor sloped erosion and redistribution of sand.  No 
major incidents or damage observed or reported. Wave 
runup/tide to the upper beach. 

Minor 

OLD BRIDGE 
 

Minor sloped erosion (under 20 feet in width) and 
redistribution of sand.  Pre-existing scarp remains the 
same.  No major incidents or damage observed or 
reported. Wave runup/tide to the upper beach.  Debris 
noted on the beach. 

Minor 

ABERDEEN No major incidents or damage observed or reported.   Minor 
ABERDEEN 
CLIFFWOOD BEACH 

Minor sloped erosion (under 20 feet in width) and 
redistribution of sand. Wave runup/tide to the upper 
beach.  Windblown sand along Lakeshore Dr. and 
Ocean Blvd.  Pre-existing scarps to the dune remain. No 
major incidents or damage observed or reported. 

Minor 

KEYPORT Minor sloped erosion (under 10 feet in width) and 
redistribution of sand.  No major incidents or damage 
observed or reported. Wave runup/tide to the upper 
beach.  Debris noted on the beach. 

Minor  

UNION BEACH Minor sloped erosion (under 10 feet in width) and 
redistribution of sand.  Wave runup/tide to the upper 
beach. No major incidents or damage observed or 
reported.  Debris noted on the beach. 

Minor 

KEANSBURG – 
BAYSHORE 
FLOODGATE 

Minor sloped erosion and redistribution of sand.  No 
major incidents or damage reported. Gate was closed 
consistent with the Operations Manual.  Notable 
shoaling adjacent to the terminal groin on the east side 
of the creek mouth. 

Minor 

KEANSBURG  Floodgate Facility to Point Comfort: Up to 25’ of 
sloped erosion. Some wave runup/tide to the upper 
beach/dune.  Additional erosion to the pre-existing 5’ 
high vertical beach scarps; up to 300 linear feet.   
Point Comfort to Ideal Beach: Up to 25’ of sloped 
erosion. Some wave runup/tide to the upper 
beach/dune.  Additional erosion to the pre-existing 4’ 
high vertical beach scarping near Point Comfort; up to 
150 linear feet.  No major incidents or damage observed 
or reported. 
Ideal Beach to Pews Creek: Minor sloped erosion 
(under 10 feet) and redistribution of sand. Some wave 
runup/tide to the upper beach/dune.    No major 
incidents or damage observed or reported.  
Maintenance dredging of Pews Creek; dredged material 
being deposited on the beach to the west of the Creek. 

Minor 

MIDDLETOWN  Pews Creek Pump Station: Gate was closed 
consistent with the Operations Manual. Minor 

Port Monmouth: Minor to moderate sloped erosion 
and redistribution of sand.  Some wave runup/tide to the 
upper beach/dune. No major incidents or damage 
observed or reported.  Remnant timber groins exposed 
east of the Bayshore Waterfront Park pier. 

Minor 
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 Belford: Some additional erosion to the existing scarp 
along the dike at the ferry terminal.  No major incidents 
or damage observed or reported.  County stabilizing the 
CDF dike. 

Minor 

Leonardo: Minor sloped erosion (under 10 feet) and 
redistribution of sand.  Some wave runup/tide to the 
upper beach/dune.  No major incidents or damage 
observed or reported.  Debris noted on the beaches. 

Minor 

ATLANTIC 
HIGHLANDS 

Minor sloped erosion (under 10 feet) and redistribution 
of sand.  Additional vertical dune scarping (up 3’ in 
height.) Some wave runup/tide to the upper beach.  No 
major incidents or damage observed or reported.  Debris 
noted on the beaches. 

Minor 

HIGHLANDS 
 

Minor sloped erosion (under 10 feet) and redistribution 
of sand.  Some wave runup/tide to the upper 
beach/dune. No major incidents or damage observed or 
reported. 

Minor 

SEA BRIGHT 
 

Up to 50’of sloped erosion with some wave runup/tide 
to the upper beach/dunes/seawall with some runup into 
the dunes.  Some minor scarping of the beach and the 
dunes.   Several sinkholes along the seaward toe of the 
seawall near and north of Center St.  No major incidents 
or damage observed or reported. 

Moderate 

MONMOUTH 
BEACH 

Riverview Road to Beach Rd.: Up to 25’ of sloped 
erosion.  Wave runup/tide to the upper beach/dunes 
with some runup into the dunes. No major incidents or 
damage observed or reported.  

Minor 

Beach Rd. to South end of Borough: Up to 70’ of 
sloped erosion, with up to 150 linear feet of vertical 
beach scarping, near remnant steel groin.  
Approximately 80’ of dilapidated bulkhead exposed, up 
to 4 feet in height.  Wave runup/tide to the upper 
beach/dunes/seawall.  No major incidents or damage 
observed or reported. 

Moderate 

LONG BRANCH 
 

Seven Presidents to Seaview Ave.:  Up to 40’ of 
sloped erosion.  Some wave runup/tide to the upper 
beach/bulkhead.  No major incidents or damage 
observed or reported. 

Minor 

Seaview Ave. to Cottage Pl.:  Up to 60’ of sloped 
erosion.  Wave runup/tide to the upper 
beach/dune/bulkhead.  No major incidents or damage 
observed or reported.    

Minor 

Cottage Pl. to south end of City: Up to 55’ of sloped 
erosion.   Little to no beach from south of Lake 
Takanassee to approximately 1,000 linear south of 
Pullman Ave.  Wave runup/tide to the upper 
beach/bulkhead, especially south of Lake Takanassee.  
Increased exposure of groins and outfalls.  Bulkhead 
overtopped by wave runup during this event near 
Pullman Ave, causing additional sinkholes. 

Moderate 

DEAL 
 

Up to 100’ of sloped erosion with various sections of 
vertical beach scarping, up to 3’ in height.  Wave 
runup/tide to the upper beach.  No major incidents or 
damage observed or reported.   

Minor 
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ALLENHURST Up to 50’ of sloped erosion.  Wave runup/tide to the 
upper beach.   No major incidents or damage observed 
or reported.   

Minor 

LOCH ARBOUR 
 

Up to 40’ of sloped erosion and redistribution of sand.  
Wave runup/tide to the upper beach.  Some localized 
beach scarping up to 2’ in height. No major incidents or 
damage observed or reported.   

Minor 

ASBURY PARK Up to 80’ of sloped erosion and redistribution of sand.  
Wave runup/tide to the upper beach.  No major 
incidents or damage observed or reported.  

Minor 

NEPTUNE 
OCEAN GROVE  

Up to 90’ of sloped erosion and redistribution of sand.  
No major incidents or damage observed or reported.  Minor 

BRADLEY BEACH Up to 60’ sloped erosion and redistribution of sand.  
Wave runup/tide to the upper beach.  No major 
incidents or damage observed or reported.  

Minor 

AVON Up to 40’ sloped erosion and redistribution of sand.  
Wave runup/tide to the upper beach.  Windblown sand 
to boardwalk.  No major incidents or damage observed 
or reported. 

Minor 

BELMAR Up to 60’ of sloped erosion and redistribution of sand.  
Windblown sand to boardwalk and some public access 
points.  Wave runup/tide to the upper beach. No major 
incidents or damage observed or reported. 

Minor 

SPRING LAKE Up to 70’ of sloped erosion and redistribution of sand 
with minor localized scarping.  Windblown sand 
partially covering access points along boardwalk.  
Wave runup/tide to the upper beach.  Minor dune fence 
damage.  

Minor 

SEA GIRT Up to 35’ of sloped erosion and redistribution of sand.  
Wave runup/tide to the upper beach/dune.  No major 
incidents or damage observed or reported. 

Minor 

MANASQUAN Up to 40’ of sloped erosion and redistribution of sand.  
Wave runup/tide to the upper beach.  No major 
incidents or damage observed or reported.  

Minor 

POINT PLEASANT 
BEACH 

Up to 70’ of sloped erosion, up to 8’ in height with 
some redistribution of sand.  Wave runup/tide to the 
upper beach/dune. 

Minor 

BAY HEAD Up to 60’ of sloped erosion, up to 6’ in height with 
vertical dune scarping up to 8’ in height.  Several 
sections have notable portions of the USACE 
engineered dune missing.  Wave runup/tide to the upper 
beach/dune with some runup into the dune.  Damage to 
crossovers especially along the northern ½ of the 
Borough’s beaches. 

Major 

MANTOLOKING 
 

Up to 20’ of sloped erosion, up to 6’ in height and 
redistribution of sand.  Wave runup/tide to the upper 
beach/dune with some runup into the dune. 

Minor 

BRICK 
 

Up to 20’ of sloped erosion, up to 4’ in height and 
redistribution of sand.  Wave runup/tide to the upper 
beach/dune. 

Minor 

TOMS RIVER 
NORMANDY BEACH 
through MONTEREY 
BEACH 

Up to 25’ of sloped erosion, up to 6’ in height and 
redistribution of sand.  Wave runup/tide to the upper 
beach/dune with some runup into the dune.  

Minor 
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LAVALLETTE 
 

Up to 30’ of sloped erosion, up to 6’ in height and 
redistribution of sand.  Wave runup/tide to the upper 
beach/dune. 

Minor 

TOMS RIVER 
ORTLEY BEACH 

Up to 25’ of sloped erosion, up to 6’ in height with 
vertical dunes scarping up to 10’ in height.  Several 
sections with notable portions of the USACE 
engineered dune missing.  Damage to crossovers and 
all the seaward dune fencing missing between 4th and 
8th Avenues.  Wave runup/tide to the upper beach/dune 
with some runup into the dune.   

Major 

SEASIDE HEIGHTS Up to 80’ of sloped erosion, up to 6’ in height and 
redistribution of sand.  Wave runup/tide to the upper 
beach/dune. 

Minor 

SEASIDE PARK 
 

Up to 40’ of sloped erosion, up to 6’ in height and 
redistribution of sand.  Wave runup/tide to the upper 
beach/dune with some runup into the dune.  
Windblown sand covering crossovers preventing 
access at certain locations. 

Minor 

BERKELEY TWP. 
S. SEASIDE PARK 

Up to 25’ of sloped erosion, up to 6’ in height and 
redistribution of sand.  Wave runup/tide to the upper 
beach/dune.  Windblown sand covering crossovers 
preventing access at certain locations.  

Minor 

ISLAND BEACH 
STATE PARK 

Minor to moderate sloped erosion and redistribution of 
sand.  No major incidents or damage observed or 
reported as of report time. Wave runup/tide to the upper 
beach/dune.  Some windblown sand covering 
crossovers temporarily impacting access at certain 
locations. 

Minor 

BARNEGAT LIGHT Moderate sloped erosion and redistribution of sand.  No 
major incidents or damage observed or reported. Minor 

LONG BEACH TWP. 
LOVELADIES 

Up to 80’ of sloped erosion, up to 4’ in height and 
redistribution of sand.  Approximately 1,000 linear feet 
of vertical dune scarping, up to 8’ in height and 20’ in 
depth. Wave runup/tide to the upper beach/dune with 
some runup into the dune. Damage to vehicular and 
ADA access crossovers.  

Moderate 

HARVEY CEDARS Up to 80’ of sloped erosion, up 4’ in height.  5,000 
linear feet of vertical dune scarping, up to 14’ in height 
and up to 25’ in depth, much of which is to the USACE 
engineered dune. Wave runup/tide to the upper 
beach/dune with some runup into the dune.  Damage to 
ADA, vehicular and pedestrian crossovers.  

Major 

LONG BEACH TWP. 
NORTH BEACH 

Up to 60’ of sloped erosion, approximately 4’ in height 
and redistribution of sand.  Wave runup/tide to the 
upper beach/dune. 

Minor 

SURF CITY Up to 60’ of sloped erosion, up to 4’ in height with 
some accretion of sand noted at the north end of the 
Borough.  Wave runup/tide to the upper beach/dune. 

Minor 

SHIP BOTTOM 
 

Up to 60’ of sloped erosion, up to 4’ in height and 
redistribution of sand.  Wave runup/tide to the upper 
beach. 

Minor 

LONG BEACH TWP. 
BRANT BEACH 
through N. BEACH 
HAVEN 

Up to 60’ of sloped erosion, up to 4’ in height in height.  
2,000 linear feet of scarping up to 8’ in height and 12’ 
in depth (1,000 feet near 46th St. and 1,000 feet near 
north 13th St.)  Wave runup/tide to the upper 
beach/dune with some runup into the dunes. 

Major 
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BEACH HAVEN  Up to 80’ of sloped erosion, up to 4’ in height. 
Approximately 6,200 linear feet of vertical scarping at 
various section, up to 14’ in height and up to 15’ in 
depth. Several sections with nearly 50% of the USACE 
engineered dune missing. Wave runup/tide to the upper 
beach/dune with some runup into the dunes. 
Windblown sand on crossovers and others significantly 
damaged.   Some new nearshore accretion noted at a 
few locations. 

Major 

LONG BEACH TWP. 
HOLGATE 

Up to 60’ of sloped erosion, up to 4’ in height.  
Approximately 3,200 linear of vertical dune scarping 
up to 16’ in height and 20’ in depth.  Several sections 
with nearly 50% of the USACE engineered dune 
missing.  Wave runup/tide to the upper beach/dune with 
some runup into the dunes.  Multiple crossovers 
damaged or destroyed.    

Major 

BRIGANTINE 
 

Up to 70’ of sloped erosion, up to 3’ in height 
throughout the City.  Wave runup/tide to the upper 
beach/dunes/revetment with some runup into the dunes. 
Some ponding noted on upper beach.  15th St. N. to 5th 
St. N. continues to experience more enhanced erosion; 
vertical dune scarp, up 6’ in height near and north of 
15th St. N. and from 6th St. N. through Roosevelt Blvd.  
Some minor vertical dune scarping from Roosevelt 
Blvd through 7th St. S. 

Moderate 

ATLANTIC CITY 
 

Inlet Seawall and Terminal Jetty area: No incidents 
or damage observed or reported.  Minor 

Inlet Jetty to Ventnor Border:  Up to 50’ of sloped 
erosion throughout the City with a few isolated sections 
of low vertical dune scarping north of North Carolina 
Ave.  Some wave runup/tide to the upper beach/dunes 
with some runup into the dunes.   

Minor 

VENTNOR 
 

Up to 50’ of sloped erosion and redistribution of sand 
throughout the City.  Some wave runup/tide to the 
upper beach/dunes with some wave runup into the 
dune. 

Minor 

MARGATE 
 

Minor sloped erosion and redistribution of sand 
throughout the City.  Some wave runup/tide to the 
upper beach/dunes. 

Minor 

LONGPORT 
 

Up to 25’ of sloped erosion and redistribution of sand 
throughout the Borough.  Some wave runup/tide to the 
upper beach/dunes with some runup into the dunes. 

Minor 

OCEAN CITY Up to 50’ of sloped erosion up to 2’ in height 
throughout the City.  Various sections of vertical dune 
scarps, ranging from to 2’ to 6’ in height north of the 
12th St. with total dune loss from south of 5th St. 
through near 7th St.  Some wave runup/tide to the upper 
beach/dunes with some runup into the dunes. 

Major 

  

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 18 of 21   Trans ID: CHC202314671 



8 
 

UPPER TWP. 
STRATHMERE 

Up to 50’ of sloped erosion, up to 3’ in height, with 
sections of vertical dune scarping up to 14’ in height 
and up to 20’ in width from Seaview Ave. south 
through Whale Beach.  50% or more of the USACE 
engineered dune is missing north of Winthrop Ave. (3 
blocks) with almost no dune left at Seaview Ave.  Wave 
runup/tide to the upper beach/dune with some runup 
into the dunes.  Several access points impacted or 
closed north of Williams Ave.      

Major 

SEA ISLE CITY  Whale Beach to Townsend Inlet Waterfront Park: 
Up to 75’ of sloped erosion, up to 4’ in height with 
vertical dune scarping up to 14’ in height and up to 15’ 
in width, with the focus near JFK Blvd. and south of 
88th St; much of which is to the USACE engineered 
dune.  Wave runup/tide to the upper beach/dune with 
some runup into the dunes.  Some access impacted near 
JFK Blvd. And most access impacted or closed south 
of 84th St. 

Major 

AVALON 
 

Up to 50’ of sloped erosion, up to 4’ in height with 
vertical dune scarping up to 14’ in height and up to 30’ 
in width (between 11th St. and 23rd St.), some of which 
may be to the USACE engineered dune.  Wave 
runup/tide to the upper beach/dune.  Multiple beach 
access points closed and damaged between 12th St. and 
23rd St.  Wave runup/tide to the upper beach/dune with 
some runup into the dunes. 

Major 

STONE HARBOR 
 

Up to 60’ of sloped erosion, up to 4’ in height.    
Vertical dune scarping, throughout the Borough, up to 
10’ in height and up to 15’ in width, some of which may 
be the USACE engineered dune.  Wave runup/tide to 
the upper beach/dune with some runup into the dunes. 
Many access points closed and damaged. 

Major 

NORTH WILDWOOD 
 
 

Hereford Inlet & Surf Ave: Up to 50’ of sloped 
erosion, up to 3’ in height. Wave runup/tide to the upper 
beach/dune/seawall with some runup into the dunes.  
No major incidents or damage observed or reported to 
the inlet beach and inlet seawall.   

Minor 

2nd Ave. to 8th Ave.: Up to 75’ of sloped erosion, up to 
4’ in height. Wave runup/tide to the upper 
beach/revetment/bulkhead. Accessways closed.   
8th Ave to 16th Ave.: Up to 80’ of sloped erosion, up to 
4’ in height with vertical dune scarps, up to 14’ in 
height and up to 35’ in width (mostly between 13th Ave. 
and 16th Ave.)  Wave runup/tide to the upper 
beach/dune with some runup into the dunes.   Most 
access impacted or closed and damaged between 2nd 
and 7th Ave. and between 13th Ave. and 16th Ave. 
16th Ave. to Wildwood border: Up to 80 feet of sloped 
erosion, up to 3’ in height.  Wave runup/tide to the 
upper beach/dune with some runup into the dunes and 
in-between the southern piers. 

Major 

WILDWOOD CITY 
 

Up to 250’ of sloped erosion, up to 3’ in height and 
redistribution of sand.    Wave runup/tide to the upper 
beach.  Evidence of berm top ponding.  No major 
incidents or damage observed or reported 

Minor 
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WILDWOOD CREST 
 

Up to 225’ of sloped erosion, up to 3’ in height and 
redistribution of sand.    Wave runup/tide to the upper 
beach/dune.  Evidence of berm top ponding.  No major 
incidents or damage observed or reported 

Minor 

LOWER TWP. 
DIAMOND BEACH 

Up to 200’ of sloped erosion, up to 3’ in height and 
redistribution of sand.  Wave runup/tide to the upper 
beach.  Evidence of berm top ponding.  No major 
incidents or damage observed or reported 

Minor 

CAPE MAY CITY  Up to 15’ of sloped erosion, up to 2’ in height and 
redistribution of sand.  Wave runup/tide to the upper 
beach/dune with some runup into the dunes.  Evidence 
of berm top ponding at the Cove Beach. 

Minor  

LOWER TWP./WEST 
CAPE MAY 

Minor sloped erosion and redistribution of sand.  Wave 
runup/tide to the upper beach/dune.  No major incidents 
or damage observed or reported. Evidence of berm top 
ponding.   

Minor 

CAPE MAY POINT  Minor sloped erosion and redistribution of sand.  Wave 
runup/tide to the upper beach/dune.  No major incidents 
or damage observed or reported. 

Minor 

LOWER DELAWARE 
BAY 
 
 

North Cape May/Villas: Up to 20’ of sloped erosion 
up to 2’ in height with isolated vertical dune scarps up 
to 3’ in height and 5’ in width.  Wave runup/tide to the 
upper beach/dune with some runup into the dunes and 
upland areas.  No major incidents or damage observed 
or reported. 

Minor 

Del Haven/Pierces Point/Reeds Beach: Up to 20’ of 
sloped erosion up to 2’ in height.  Wave runup/tide to 
the upper beach with some runup into the dunes and 
upland areas.  No major incidents or damage observed 
or reported.  

Minor  

DELAWARE 
BAY/RIVER 

East Point: Minor sloped erosion and redistribution of 
sand with a small section of minor vertical scarping 
noted.  Wave runup/tide to the upper beach with some 
runup onto the tubes and into areas upland of the beach.  
No major incidents or damage observed or reported. 

Minor 

 Heislerville Dike: Some sinkholes forming and 
increasing in size.  New erosion noted near some 
drainage pipes.  Some impacts to drainage may be 
occurring as a result.      

Moderate 

Bivalve (Commercial): Some new erosion noted.  
Evidence of higher tidal elevations; may not be from 
this event.    No major incidents or damage reported.   

Minor 

Fortescue: Minor to moderate sloped erosion (up to 5’ 
in height) and redistribution of sand.  Wave runup/tide 
to the upper beach/dune.  No major incidents or 
damages reported.  

Minor 

Downe Township: 
Gandy’s Beach: Minor sloped erosion and 
redistribution of sand.  Wave runup/tide to the upper 
beach/dune.  Wind-blown sand noted.  No major 
incidents or damages reported. 
Money Island:  Minor sloped erosion and 
redistribution of sand.  Some minor additional scarping 
of the western end of the dune.  Wave runup/tide to the 
upper beach/dune with some runup into the dunes.  No 
major incidents or damages reported. 

Minor 
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Lawrence Twp. - (Bay Point): No major incidents or 
damage reported.  

Minor 
 

Fairfield Twp. (Sea Breeze):  Minor to moderate 
sloped erosion and redistribution of sand.  Debris noted 
on entire beach.  Little to no beach remains.  Wave 
runup/tide to the upper beach with some runup to the 
dunes and upland areas. 

Minor 

Oakwood Beach: Minor sloped erosion and 
redistribution of sand.  Debris noted on entire beach.  
Little to no beach remains and some overtopping 
possible at the southern end.  Wave runup/tide to the 
upper beach. 

Minor 
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MATTHEW J. PLATKIN 
ATTORNEY GENERAL OF NEW JERSEY 
R.J. Hughes Justice Complex 
25 Market Street, P.O. Box 093 
Trenton, NJ 08625-0093 
Attorney for Plaintiff State of New Jersey 
Department of Environmental Protection 
 
By:  Dianna E. Shinn (242372017) 

Deputy Attorney General 
(609) 376-2789 

 
SUPERIOR COURT OF NEW JERSEY, CAPE MAY COUNTY 

CHANCERY DIVISION 
Docket No. * ____-22 

 
NEW JERSEY DEPARTMENT OF 
ENVIRONMENTAL PROTECTION, 

 Plaintiff, 

 

v. 

 

CITY OF NORTH WILDWOOD, “XYZ 
CONTRACTORS” 1-10, “JOHN 
AND/OR JANE DOES” 1-10,   

 Defendants. 

Civil Action 
 
 

CERTIFICATION OF 
MICHELE S. KROPILAK IN SUPPORT 

OF PLAINTIFF NEW JERSEY 
DEPARTMENT OF ENVIRONMENTAL 
PROTECTION’S ORDER TO SHOW 

CAUSE FOR PRELIMINARY 
INJUNCTION & TEMPORARY 

RESTRAINTS 

 

I, MICHELE S. KROPILAK, of full age, certify and say: 

1. I am the Manager of the Bureau of Coastal and Land Use 

Compliance and Enforcement (“CLUE”) at the Department of 

Environmental Protection (“DEP”).   

2. I have worked for DEP for more than 33 years, starting 

in July, 1989. I graduated from Drew University in May, 1989, with 

a Bachelor’s degree in Biology.   
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3. Before I began this position in January, 2021, I was 

CLUE’s Toms River field office Region Supervisor, a position held 

since 2012. I managed a staff of 10 whose responsibilities included 

ensuring compliance with and the enforcement of the DEP’s land use 

regulations primarily along NJ’s eastern coastline, from Monmouth 

County south to Cape May County.  These laws/regulations include 

the Flood Hazard Area Control Act (N.J.S.A. 58:16A-50 et seq.) and 

the regulations (N.J.A.C. 7:13-1.1 et seq.), the Waterfront 

Development Act (N.J.S.A. 12:5-1) and the regulations (N.J.A.C.  

7:7-1 et seq.), and the Coastal Area Facilities Review Act 

(N.J.S.A. 13:19-1 et seq.) and the regulations (N.J.A.C. 7:7-1 et 

seq.), the Freshwater Wetland Protection Act (N.J.S.A. 13:9B-1 et 

seq.) and the regulations (N.J.A.C. 7:7A-1 et seq.), and the 

Wetlands Act of 1970 (N.J.S.A. 13:9A-1 et seq.) and the regulations 

(N.J.A.C. 7:7-1 et seq.). All these laws/regulations provide 

authority for the DEP to regulate development, including clearing 

of vegetation/grading and filling, within environmentally 

sensitive areas such as, but not limited to, beaches, dunes, 

wetlands and floodplains.  

4. I started my recent position in January 2021, and my 

duties include, but are not limited to, managing a CLUE staff of 

23 whose responsibilities include ensuring compliance with and 

enforcement of the DEP’s land use regulations throughout New 

Jersey.  These statutes/regulations include the Flood Hazard Area 
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Control Act (“FHCA”, N.J.S.A. 58:16A-50 et seq.) and the 

regulations (N.J.A.C. 7:13-1.1 et seq.), the Waterfront 

Development Act (“WDA”, N.J.S.A. 12:5-1) and the regulations 

(N.J.A.C.  7:7-1 et seq.), and the Coastal Area Facilities Review 

Act (“CAFRA”, N.J.S.A. 13:19-1 et seq.) and the regulations 

(N.J.A.C. 7:7-1 et seq.), the Freshwater Wetland Protection Act 

(“FWPA”, N.J.S.A. 13:9B-1 et seq.) the regulations (N.J.A.C. 7:7A-

1 et seq.), and the Wetlands Act of 1970 (“WA”, N.J.S.A. 13:9A-1 

et seq.) and the regulations (N.J.A.C. 7:7-1 et seq.) and the 

Highlands Water Protection and Planning Act (“HPPA” N.J.S.A. 13:20 

et. seq.)  and the regulations (N.J.A.C. 7:38 et. seq.). 

5. I make this certification in support of the DEP’s request 

for a preliminary injunction and temporary restraints to halt North 

Wildwood (“NWW”) from commencing with installation of any future 

bulkhead, including beach and dune disturbance, without DEP permit 

authorization.  

6. I am familiar with North Wildwood’s (“NWW”) unauthorized 

DEP regulated activities along its oceanfront that came to the 

DEP’s attention in 2020 and have continued to present.  As outlined 

in further detail below, the DEP has issued NWW and its various 

contractors numerous Notices of Violation since 2020 for 

unauthorized regulated activities conducted along its oceanfront 

without DEP permit approval. These unauthorized activities include 

the installation of a steel and/or vinyl bulkhead from 3rd to 13th 
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Avenues on the oceanfront (approximately 2,729 linear feet in 

total), construction or placement of numerous unauthorized 

regulated structures on the oceanfront, and bulldozing, grading, 

excavation, clearing and removal of vegetated dunes, wetlands and 

critical wildlife habitat, as well as conducting beach and dune 

maintenance activities within the regulated oceanfront beach and 

dune areas throughout the City limits absent required DEP permits. 

On June 6, 2020, September 17, 2020 and October 5, 2020, Notices 

of Violation were issued by DEP to NWW for the installation of 

bulkhead and multiple structures and pathways, removal of 

vegetated dunes and wetlands, and excavation, filling and grading 

without DEP approval.   On June 25, 2020, and September 17, 2020, 

Notices of Violation were issued by DEP to NWW’s contractors, R.A. 

Walters & Sons Inc. and C. Abbonizio Contractors Inc for continuing 

unauthorized regulated activities without permit approval. In 

July, 2022, the DEP issued NWW a Notice of Violation as its beach 

and dune maintenance permit had expired in June 2022, and the City 

is not authorized to continue beach and dune maintenance without 

the required DEP permit approval. The DEP has again been forced to 

issue additional Notices of Violation to NWW on October 20, 2022, 

and to its contractor, H4 Enterprises, LLC, on October 28, 2022, 

for continuing to undertake unauthorized DEP regulated activities 

following Hurricane Ian that were specifically never requested by 
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NWW in its emergency authorization application and were in part 

denied DEP Emergency Authorization “EA” on October 12, 2022.   

2020 Violations for Similar Illegal Activity 

7. Attached to this certification as Exhibit A are two 

Notices of Violation (“NOV”) the Department issued NWW on June 6, 

2020.  The first NOV, issued only to NWW, addresses NWW’s 

installation (from 2012 to 2020) of a vinyl and steel bulkhead 

from 3rd to 13th Avenues without DEP permit approval.  The NOV 

informed NWW that a permit is required for this work. NWW applied 

to legalize the installed bulkhead on November 20, 2020, however, 

the application was declared deficient on December 3, 2020, due to 

lack of property owner signatures and public newspaper notice, and 

NWW has not cured the permit application deficiencies since 2020 

and it remains deficient at this time.  The installation of the 

bulkhead without the required permits is a violation of the CAFRA, 

the FWPA, and the FHACA.   

8. The June 6, 2020 NOV also includes violations for 

numerous other structures on the NWW oceanfront, including the 

construction of approximately 4, 216 square feet of concrete 

walkway and composite walkway at the Beach Patrol Building at 15th 

Avenue.  NWW was issued a DEP jurisdictional determination on 

August 14, 2019, that specifically identified these walkways as 

requiring a CAFRA permit prior to construction, however, no permit 

has been obtained to date. In addition, approximately 4, 691 square 
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feet of storage sheds have been placed at the Beach Patrol 

Building, and these 3 storage sheds are still located at the site 

without DEP approval.  NWW also illegally placed approximately 

44,981 square feet of crushed clam fill material for the creation 

of a walkway between 15th and 21st along the oceanfront and 

constructed a composite bike path between 15th and 21st Avenues 

along the oceanfront.  All are regulated activities that require 

a coastal permit pursuant to CAFRA, N.J.A.C. 7:7-2.2.  

9. The June 6, 2020 NOV outlines that the DEP has determined 

that in early 2020, NWW and its contractor(s) removed over six 

acres of dunes, wetland, and critical wildlife habitat from 7th to 

13th Avenues oceanfront in violation of the CAFRA, the FHCA and the 

FWPA.  All the violations noted in the 2020 & 2022 NOVs to NWW and 

its contractors remain open and unresolved; however, the 

Department is not seeking to enforce these violations in this 

application, but merely highlight these existing violations to 

demonstrate NWW’s continued repeated egregious behavior of 

engaging in DEP regulated activity on its beachfront without the 

required emergency approval(s) or permit(s).  The second NOV issued 

to NWW and BG Capital LLC, outlines violations for the unauthorized 

and unpermitted construction on Seaport Pier, including the 

construction of a swim up bar and bathrooms at the pool club, a 

pool storage building, and other restaurant, bar and concert stage 

structures on the main pier.    
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Post-Ian Violations of the Emergency Authorization and CAFRA 

10. On October 20, 2022, the Department issued NWW an NOV 

for excavating sand from the beach berm near 11th Avenue and 

transporting and placing the excavated sand on the beach between 

14th and 16th Avenues.  This regulated activity of excavating sand 

from 11th Avenue was never part of any request from NWW to the DEP 

for emergency authorization post Ian. Attached to this 

certification as Exhibit B is the October 20, 2022 NOV issued to 

NWW.  The NOV states that the excavated sand is being graded 

towards the dunes between 14th and 16th Avenues.  This regulated 

activity is a violation of CAFRA, N.J.A.C. 7:7-2.2.  The NOV 

directs NWW to immediately cease any further regulated activities 

and submit the appropriate complete land use permit application to 

the Department to legalize or obtain approval for these 

activities.1  

11. On October 28, 2022, the Department issued H4 

Enterprises, LLC an NOV for performing unauthorized regulated 

activities within a CAFRA area without Department authorization.  

Attached to this certification as Exhibit D is the October 28, 

                     
1 It should be noted that the Department issued NWW a NOV on July 27, 2022 
because its beach and dune maintenance permit expired on June 8, 2022.  To 
date, NWW does not have a valid beach and dune maintenance permit and as 
such, NWW cannot conduct any beach or dune maintenance, which includes the 
illegal activity outlined in the October 20, 2022 NOV.  In the July 27, 2022 
NOV the Department directed NWW to complete the appropriate application and 
obtain CAFRA permit approval prior to conducting any future beach and dune 
maintenance. Attached as Exhibit C is the July 27, 2022 NOV.  
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2022 NOV issued to H4 Enterprises, LLC.  H4 Enterprises, LLC, “H4”, 

is the contractor that performed the excavation of the sand from 

the beach berm located at and near 11th Avenue in NWW. H4 then 

placed this excavated sand waterward of the dune area between 14th 

and 16th Avenues in NWW and graded this sand landward towards the 

existing dune.  As noted in the NOV, NWW did not submit any 

emergency request to excavate sand from 11th Avenue and relocate 

it to the area between 14th and 16th Avenues, and thus, the DEP did 

not approve this work.  Additionally, NWW has no current beach and 

dune maintenance permit approval to conduct such regulated 

activities and NWW’s EA application stated that there was no 

available sand source in the area for such work.  This regulated 

activity is not only a violation of NWW’s EA but also, CAFRA, 

N.J.A.C. 7:7-2.2 because NWW does not have a valid coastal permit 

for such activity. 

12. On October 21, 2022, the Department received a response 

to the October 20, 2022 NOV from Neil Yoskin, Esq., counsel for 

NWW.  Attached to this certification as Exhibit E is the October 

21, 2022 letter from Neil Yoskin, Esq. to the Department.  This 

letter indicates that NWW had completed the reshaping and regrading 

of the dune remnants on October 20, 2022.  The letter also states 

NWW’s intent to continue with bulkhead construction, specifically 

that the materials for the bulkhead are not yet available but 

should be within 30 days.   
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13. On November 13, 2022, I received a response to the NOV 

issued to H4 Enterprises, LLC.  Attached as Exhibit F, is a copy 

of this response. In the response, H4 indicates that it was 

contacted by Jim Verna, City of North Wildwood Engineer, to perform 

the work conducted on October 20, 2022. H4 did not have any 

workplans or surveys for this work and completed the work on 

October 20, 2022.  The invoice for this work indicated “dune 

sloping and sand moving – 16th to 13th Street, North Wildwood.” H4 

charged NWW $27,400.00 for this work.  

I certify that the foregoing statements made 
by me are true.  I am aware that if any of 
the foregoing statements by me are willfully 
false, I am subject to punishment. 

 

Dated: ____11/30/2022_ _______________________________ 
Michele S. Kropilak  
Manager Bureau of Coastal and Land 
Use Compliance and Enforcement  
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 DEPARTMENT OF ENVIRONMENTAL PROTECTION  
 BUREAU OF COASTAL AND LAND USE COMPLIANCE AND ENFORCEMENT  

     PHILIP D. MURPHY Toms River Office CATHERINE R. MCCABE 
                    Governor 1510 Hooper Avenue, Suite 140 Commissioner 

 Toms River, New Jersey 08753  
     SHEILA Y. OLIVER Telephone: (732) 255-0787 Fax: (732) 255-0877  

Lt. Governor 
 www.nj.gov/dep  

New Jersey is an Equal Opportunity Employer.  Printed on Recycled Paper and Recyclable. 

June 6, 2020 
 
Via email & CERTIFIED MAIL/RRR 
7019 2280 0001 6928 4759 
 

 

 
RE:  Notice of Violation 
NJDEP File #:   PEA200001 - 0507-03-0009.3 
 Block 291.01, Lot 1; Block 315.02, Lot 1;  

Block 316.02, Lot 1; Block 317.02, Lots: 1 & 2;  
Block 317.03, Lot 1 

 North Wildwood City, Cape May County, New Jersey         
 
Dear Mayor Rosenello:   

      
Enclosed for service upon you is a Notice of Violation issued by the Department. 
 
If you have any questions concerning the enclosed Notice of Violation you may contact Danielle 
Campanella, Environmental Specialist, of my staff at Danielle.Campanella@dep.nj.gov, or at the address 
or telephone number above.  

Sincerely, 
      
 
 
           (For) 

Michele Kropilak, Region Supervisor 
Bureau of Coastal and Land Use Compliance and Enforcement 

Enclosure 
c:  Christopher Jones, NJDEP, DLUR  
 Judeth Yeany, NJDEP, Green Acres 
 Bill Dixon, NJDEP, Coastal Engineering 

The Honorable Patrick Rosenello 
City of North Wildwood 
901 Atlantic Avenue  
North Wildwood, New Jersey 08260     
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Via email & CERTIFIED MAIL/RRR 
7019 2280 0001 6928 4759 

NOTICE OF VIOLATION 
 
Responsible Entity:  City of North Wildwood 
NJDEP File #:   PEA200001 - 0507-03-0009.3 
Site Location: Waterfront area, Surf Ave & 2nd Ave-22nd Ave 
 North Wildwood, New Jersey 08260     
Block and Lots:    Block 291.01, Lot 1; Block 315.02, Lot 1  

Block 316.02, Lot 1; Block 317.02, Lots: 1 & 2; 
Block 317.03, Lot 1 

 
You are hereby notified that the City of North Wildwood (City) is currently in violation of the Freshwater 
Wetlands Protection Act (N.J.S.A. 13:9B-1 et seq.) and the regulations (N.J.A.C. 7:7A-1 et seq.), the Flood 
Hazard Area Control Act (N.J.S.A. 58:16A-50 et seq.) and the regulations (N.J.A.C. 7:13-1.1 et seq.), and 
the Coastal Area Facilities Review Act (N.J.S.A. 13:19-1 et seq.) and the regulations (N.J.A.C. 7:7-1 et 
seq.), and the Water Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and the regulations (N.J.A.C. 7:15-1 et. seq.).  
 
During compliance evaluations at the above location on April 28, 2020 and May 26, 2020, the New Jersey 
Department of Environmental Protection (Department) observed egregious and potentially knowing 
violations of the above-referenced laws, which exist to ensure the protection of public safety and the 
environment. As outlined further below, the City’s unauthorized and unpermitted destruction of more than 
eight (8) acres of mature, densely vegetated natural dunes, including destruction of critical wildlife habitat, 
freshwater wetlands, unpermitted construction of more than 2,234 linear feet of bulkhead, unpermitted 
installation and construction of structures and walkways, and continued failure to comply with permit 
conditions through continued beach grading without proper regulatory oversight is detrimental to the 
environment and may have created conditions that threaten public safety. If immediate corrective action in 
accordance with this Notice is not completed, the Department may be required to take further enforcement 
action.  
 

1. Requirement: Pursuant to N.J.A.C. 7:7-2.2, no person shall engage in a regulated activity 
within a CAFRA area without a coastal permit.  

 
Description of Noncompliance: The performance of unauthorized regulated activities 
within a CAFRA area. More specifically, the following activities have occurred without 
permit authorization from the Department's Division of Land Use Regulation:  
 

 

 

 
 
 

 DEPARTMENT OF ENVIRONMENTAL PROTECTION  
 BUREAU OF COASTAL AND LAND USE COMPLIANCE AND ENFORCEMENT  

     PHILIP D. MURPHY Toms River Office CATHERINE R. MCCABE 
                    Governor 1510 Hooper Avenue, Suite 140 Commissioner 

 Toms River, New Jersey 08753  
     SHEILA Y. OLIVER Telephone: (732) 255-0787 Fax: (732) 255-0877  

Lt. Governor 
 www.nj.gov/dep  
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A. The construction of approximately 617 linear feet of steel bulkhead from 5th to 7th 
Avenue, within a prior beach and dune area. 

 
B. The removal of vegetation, filling and grading of the (now bulkheaded) beach and dune 

area (approx. 0.58 acres) from 5th to 7th Avenue, to create a park with playground, 
walkways and other amenities.  

 
C. The construction of approximately 1,617 linear feet of steel bulkhead from 7th Ave to 

13th Avenue along the oceanfront, within prior dune and freshwater wetland areas. 
 

D. The placement of crushed clam fill material for the creation of a path through approx. 
8,565 square feet of beach/dune/CAFRA area from Surf Ave to the Lou Booth 
Amphitheater. 

  
E. The placement of an approx. 96 square foot concrete landing/flagpole adjacent to the 

Lou Booth Amphitheater.  
 
F. The 1,084 square foot expansion of concrete sidewalk at Surf Avenue leading to the 

path through the dune that leads to the Lou Booth Amphitheater.  
 
G. The placement of an approximately 165 square foot shed within a CAFRA Area at the 

beginning of the path on Surf Ave leading to the Lou Booth Amphitheater.  
 
H. The placement of a 470 square of concrete path in a CAFRA area near the intersection 

of 2nd & Ocean. (adjacent to amphitheater)  
 
I. The removal of vegetation, grading, and filling of a beach/dune/CAFRA area at the 

intersection of 1st & Surf: specifically, the placement of concrete & gravel for pathways 
and a bike rack area within a 4,234 square foot area.  

 
J. The clearing of vegetation and grading of a beach/dune at the intersection of 1st & Surf: 

Specifically, the placement of an approx. 230 square foot platform with benches.  
 
K. The construction of a 598 square foot gazebo at 1st & Surf.  
 
L. The construction of a 357 square foot roof covered gazebo structure at the intersection 

of 2nd and JFK Blvd.  
 
M. The construction of approx. 4,216 square feet of concrete walkway and composite 

walkway at the Beach Patrol building at 15th Avenue. 
 
N. The placement/construction of approx. 4,691 square feet of storage sheds at the Beach 

Patrol building at 15th Avenue. 
 
O. The placement/construction of an approx. 1,638' x 8' composite bike path between 15th 

& 21st along the oceanfront.  
 
P. The placement of approx. 44,981 square feet of crushed clam fill material for the 

creation of a walkway between 15th and 21st along the oceanfront. 
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Q. The construction of 24,264 square feet of composite walkways/ shower platforms/ 

bench platforms etc. along the oceanfront at multiple street end entrances to the beach. 
The showers have been constructed outside of the sewer service area. (Also in violation 
of N.J.S.A. 58:10A-1 et seq. & N.J.A.C. 7:14 et. seq.) 

 
R. The construction of approx. 495 linear feet of vinyl bulkhead along the oceanfront from 

3rd to 5th Avenues along, water ward of the existing timber bulkhead. 
 
2. Requirement: Pursuant to N.J.A.C. 7:7A-2.2(a), the following activities are regulated when 

performed in a freshwater wetland and State open waters and require prior permit 
approval from the Department: the removal, excavation, disturbance or dredging of soil, 
sand, gravel, or aggregate material of any kind; the drainage or disturbance of the water 
level or water table so as to alter the existing elevation of groundwater or surface water, 
regardless of the duration of such alteration; the dumping, discharging, or filling with any 
material; the driving of pilings; the placing of obstructions, including depositing, 
constructing, installing or otherwise situating any obstacle which will affect the values or 
functions of a freshwater wetland; or the destruction of plant life which would alter the 
character of a freshwater wetlands, including killing vegetation by applying herbicides or 
by other means, the physical removal of wetland vegetation, and/or the cutting of trees; 
and the placement of any portion of a residential development project as defined at 
N.J.A.C. 7:7A-1.4.  

 
Description of Noncompliance: The performance of unauthorized regulated activities 
within a freshwater wetland area. More specifically, the following activities have occurred 
without authorization from the Department's Division of Land Use Regulation:  

 
The vegetation removal, clearing, excavation, grading, removal of existing dunes, and 
stockpiling of sand has occurred within an approximately 6.7 acres area of prior beach/dune that 
also included areas of freshwater wetlands between 7th and 13th Avenue. 

 
These dunes, freshwater wetlands, and freshwater wetlands transition area were previously 

identified and delineated under permit #:0507-03-0009.2 CAF140001 & FWW140001 & 

FWW140002, including Special condition #4, which stated, "Any additional unpermitted 

disturbance of freshwater wetlands, state open waters and/or transition areas besides that 

shown on the approved plans shall be considered a violation of the Freshwater Wetlands 

Protection Act Rules unless the activity is exempt or a permit is obtained from the Department 

prior to the start of the proposed disturbance.", and Special condition #6, which stated, "The 

construction activities shall not cause any change in pre-construction elevation of freshwater 

wetlands, transition areas, or state open waters." As stated above, these areas have been 

removed and filled, thus changing the elevation.  All freshwater wetlands and transition areas 

have been disturbed/filled/removed.  

3. Requirement: Pursuant to N.J.A.C. 7:7A-2.3(a), the removal, excavation or disturbance of 
the soil; dumping or filling with any material; erection of structures; placement of 
pavements; destruction of plant life which would alter the existing pattern of vegetation; 
and placement of any portion of a residential development project as defined at N.J.A.C. 
7:7A-1.4 within a freshwater wetland transition area are regulated activities which require 
prior permit approval from the Department.   
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Description of Noncompliance: The performance of unauthorized regulated activities 
within a freshwater wetland transition area. More specifically, the following activities have 
occurred without authorization from the Department's Division of Land Use Regulation:  

 
The vegetation removal, clearing, excavation, grading, removal of existing dunes, and 
stockpiling of sand has occurred within an approximately 6.7 acres area of prior beach/dune that 
also included freshwater wetland transition areas between 7th and 13th Avenue. 

 
These dunes, freshwater wetlands, and freshwater wetlands transition area were previously 

identified and delineated under permit #:0507-03-0009.2 CAF140001 & FWW140001 & 

FWW140002, including Special condition #4, which stated, "Any additional unpermitted 

disturbance of freshwater wetlands, state open waters and/or transition areas besides that 

shown on the approved plans shall be considered a violation of the Freshwater Wetlands 

Protection Act Rules unless the activity is exempt or a permit is obtained from the Department 

prior to the start of the proposed disturbance.", and Special condition #6, which stated, "The 

construction activities shall not cause any change in pre-construction elevation of freshwater 

wetlands, transition areas, or state open waters." As stated above, these areas have been 

removed and filled, thus changing the elevation.  All freshwater wetlands and transition areas 

have been disturbed/filled/removed.  

4. Requirement: Pursuant to N.J.A.C. 7:13- 2.1(a), no person shall engage in a regulated 
activity in a regulated area without a flood hazard area permit as required by this chapter, 
or a coastal permit as required by N.J.A.C. 7:7.  
 
Description of Noncompliance: The performance of unauthorized regulated activities 
within a regulated flood hazard area without the required permit authorization. More 
specifically, the following flood hazard regulated activities have occurred without 
authorization from the Department's Division of Land Use Regulation: 

 
A. The construction of 617 linear feet of steel bulkhead between 5th & 7th Ave to create a 

park with playground/walkways /other amenities.  
 
B. The construction of 1,617 linear feet of steel bulkhead between 7th &13th Avenue. 

 
C. The placement of approx. 4,691 square feet of storage sheds at the Beach Patrol building 

at 15th Avenue.  
 

5. Requirement: Pursuant to N.J.A.C. 7:7-27.2(c) 8, failure to comply with the conditions of 
a CAFRA permit is a violation of the Coastal Zone Management Rules and is grounds for 
enforcement action under N.J.A.C. 7:7-29. 

 
Description of Noncompliance: Failure to comply with the approved beach and dune 
maintenance permit and special conditions #’s 4, 10, and 13 of CAFRA Permit #: 0507-03-
0009.3 CZM170001 (PERMIT 1).  

 
Special condition #4 states, "The proposed activities must be conducted in accordance with Best 
Management Practices as defined by the Department in the Rules on Coastal Zone Management 
in Standards applicable to routine beach maintenance (N.J.A.C. 7:7-10.2), Standards applicable  
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to emergency post-storm beach restoration (N.J.A.C. 7:7-10.3) and Standards applicable to dune 
creation and maintenance (N.J.A.C. 7:7-10.4). Activities other than those outlined in these 
subchapters shall require additional authorization from the Program.  Failure to receive such 
authorization prior to activities may warrant enforcement action by the Bureau of Coastal and 
Land Use Enforcement." 

 
Special condition #10 states, "Bulldozing, excavation, grading, vegetation removal, or clearing 
and relocation of existing dunes, whether existing or constructed in conjunction with this permit 
are not authorized under this general permit."  

 
Special condition #13 states, "Sand transfers to or from wetland areas that may exist on the beach 
are not authorized by this permit."  

 
Per N.J.A.C. 7:7-10.2/10.3/10.4 -Standards for beach and dune activities: Bulldozing, 
excavation, grading, vegetation removal or clearing, and the relocation of the existing dunes is 
not authorized, and there shall be no disturbance to existing dunes. 

 
The April 28, 2020 site inspection confirmed the following beach/dune activities are not in 
compliance with PERMIT 1 or the Coastal Zone Management rules:  

 
A. The removal of vegetation, grading and filling, of 0.58 acres of prior beach/dune area 

between 5th and 7th Avenue for the installation of a bulkhead and creation of a park. 
 

B. The vegetation removal, clearing, excavation, grading, removal of existing dunes, and 
stockpiling of sand has occurred within an approximately 6.7 acres area of prior 
beach/dune that also included areas of freshwater wetlands and freshwater wetland 
transition areas between 7th and 13th Avenue. 

 
C. The removal of vegetation, filling, and grading of an approx. 0.57 acres beach/dune area 

adjacent to Seaport Pier. 
 

The disturbed dune areas were previously identified under permit #: 0507-03-0009.2 

CAF140001 & FWW140001 & FWW140002, which contained Special condition #1, which 

states, "This permit does not authorize any disturbance to the adjacent dune." As stated above, 

the dunes have been graded, excavated, and vegetation has been removed. 

 
6. Requirement: Pursuant to N.J.A.C. 7:7-27.2(c)8, failure to comply with the conditions of 

a CAFRA permit is a violation of the Coastal Zone Management Rules and is grounds for 
enforcement action under N.J.A.C. 7:7-29.   

 
Description of Noncompliance: Failure to comply with the approved sand harvesting/sand 
transfer/beach fill permit and standard condition #12 of Permit #: 0500-07-0006.3 
CAF180001 & WFD180001 (PERMIT 2), which authorizes the harvesting of sand from 
Wildwood, and transferring the sand to North Wildwood to be deposited along the beaches 
and dunes between 26th Avenue and 2nd Avenue, as beach fill. 
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PERMIT 2 states that the project does not propose disturbance within freshwater wetlands, and 
Standard condition #12 states, "The permittee and its contractors and subcontractors shall 
comply with all conditions, site plans, and supporting documents approved by the permit. Any 
noncompliance with a permit constitutes a violation of this chapter and is grounds for 
enforcement action under, as well as, in the appropriate case, suspension and/or termination of 
the permit." 

 
On April 28, 2020, the following unauthorized activities were observed. These activities are not 
in compliance with the permit and approved plans, which do not authorize the disturbance of 
freshwater wetlands or existing dunes. 

 
A. Sand has been transported between 7th Avenue & 13th Avenue and placed within an 

approx. 290,971 square foot (6.68 acres) vegetated dune area. The dunes included areas 
of freshwater wetlands and freshwater wetlands transition areas, which were critical 
wildlife habitat. The freshwater wetlands and prior existing densely vegetated dunes are 
no longer visible on site and have been removed. 

 

B. Sand has been stockpiled within an approx. 24,971 square foot (0.57 acres) area of dune 
adjacent to Seaport Pier, which is outside of the approved areas depicted on the approved 
plans.  

 
7. Requirement: Pursuant to N.J.A.C. 7:7A-20.2(c) 8, any noncompliance with a permit, 

constitutes a violation of this chapter and is grounds for enforcement action under N.J.A.C 
7:7A-22. 
 
Description of Noncompliance: Failure to comply with the Bike Path, Sidewalk & Utility 
Reconstruction permit, approved plans, and pre-construction condition #2 of the CAFRA 
and Freshwater Wetlands Permit #:0507-03-0009.2 CAF140001& FWW140001 & 
FWW140002 (PERMIT4). 
 
Pre-construction condition #2 states, "Prior to site preparation, the permittee shall complete a 
transition area and adjacent freshwater wetland area conservation restriction and file the 
completed restriction with the Office of the Cape May County Clerk."  
 
This conservation restriction was required to preserve and document the location of freshwater 
wetlands and transition areas within the oceanfront existing dunes. Review of the Cape May 
County Clerk's Website found no record of the required freshwater wetland and transition area 
conservation restriction having been recorded.  

 
ALL UNAUTHORIZED ACTIVITIES MUST CEASE IMMEDIATELY. 

 
Corrective Actions: 

 
a. Do not conduct any further regulated activities, except in compliance with a valid land 

use permit and approved plan(s) or Department approved restoration plan.  
 

b. Within 10 days of receipt of this Notice of Violation, contact the Bureau with a proposal 
to address the above referenced violations and all information requested herein.  
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c. The proposal must address all conditions outlined herein, including the submission of 

complete application(s) to the Department’s Division of Land Use Regulation for the 
appropriate CAFRA, Freshwater Wetlands and/or Flood Hazard permit(s) to attempt to 
authorize all unpermitted construction, grading, filling, excavation, and dune and 
freshwater wetlands and transition area removal, and/or submission of a restoration plan 
to the Department for review and approval to remove all unauthorized construction and 
restore the waterfront areas from Surf Ave, and 2nd Ave – 23nd Avenues to their pre 
disturbance condition. 

 
d. Any activity and/or structure that does not receive permit approval must be removed and 

the area restored to its pre disturbance condition in accordance with the following: 
 

1. The restoration of 6.68 acres of critical wildlife habitat dune, including areas 
of freshwater wetlands and freshwater wetlands transition area, between 7th 
and 13th Avenue. Such restoration of the dune and freshwater 
wetlands/transition area shall be to its original topography and include 
planting with appropriate native vegetation. 
 

2. The restoration of an approximately 0.58 acres of beach and dune area from 
5th to 7th Avenues through the removal of approximately 617 linear feet of 
steel bulkhead, playground equipment, walkways and other amenities and 
restoration of the beach/dune area to its original topography, as well as the 
planting of the dune with native vegetation. 

 
3. The removal of the approximately 1,617 linear feet of steel bulkhead from 

7th Ave to 13th Avenue along the oceanfront, within prior dune and 
freshwater wetland/transition areas. 

 
4. The removal of the approximately 495 linear feet of vinyl bulkhead from 3rd 

to 5th Avenues, that has been constructed water ward of the existing timber 
bulkhead. 

 
5. The restoration of 0.57 acres of the beach/dune area adjacent to Seaport Pier 

through the restoration of the dune to its original topography and planting the 
restored area with native vegetation.   

 
6. The removal of crushed clam fill material from within the 8,565 square feet 

of beach/dune/CAFRA area from Surf Ave to the Lou Booth Amphitheater, 
and replant the area with native vegetation.  

 
7. The removal of the approx. 96 square foot concrete landing/flagpole adjacent 

to the Lou Booth Amphitheater.  
 

8. The removal of the 1,084 square foot expansion of concrete sidewalk at Surf 
Avenue leading to the path through the dune that leads to the Lou Booth 
Amphitheater.  

 
9. The removal of the approx. 165 square foot shed within a CAFRA Area at 

the beginning of the path on Surf Ave leading to the Lou Booth Amphitheater.  
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10. The removal of the 470 square feet of concrete path in a CAFRA area near 
the intersection of 2nd & Ocean. (adjacent to amphitheater)  

 
11.  The restoration of the approximately 4,234 square foot of a 

beach/dune/CAFRA area at the intersection of 1st & Surf through the 
removal of concrete, gravel, pathways, and bike rack area, and replant with 
native vegetation.  

 
12. The restoration of the approx. 230 square foot beach/dune area at the 

intersection of 1st & Surf through the removal of the platform and benches 
and replant with native vegetation. 

 
13. The removal of the 598 square foot gazebo at 1st & Surf Avenue. 

 
14. The removal of the 357 square foot roof covered gazebo structure at the 

intersection of 2nd and JFK Blvd.  
 

15. The removal of the approximately 4,216 square feet of concrete walkway and 
composite walkway at the Beach Patrol building at 15th Avenue. 

 
16.  The removal of the approx. 4,691 square feet of storage sheds at the Beach 

Patrol building at 15th Avenue. 
 

17.  The removal of the approximately 1,638' x 8' composite bike path between 
15th & 21st along the oceanfront.  

 
18. The removal of the approx. 44,981 square feet of crushed clam fill material 

for the creation of a walkway between 15th and 21st Avenues along the 
oceanfront and replant with native vegetation.  

 
19. The removal of 24,264 Square feet of composite walkways/ shower 

platforms/ bench platforms etc. along the oceanfront at multiple street end 
entrances to the beach.  

 
For more information and guidance on preparing a restoration plan go to: 

http://www.nj.gov/dep/enforcement/clue-resources.html. 

 
e. The pre-construction condition #2 of the CAFRA and Freshwater Wetlands Permit #: 

0507-03-0009.2 CAF140001 & FWW140001 & FWW140002 cannot be satisfied at 
this time, as the freshwater wetlands and freshwater wetlands transition areas have 
been destroyed within the dunes. Upon restoration of the impacted freshwater 
wetlands and freshwater wetlands transition areas, a conservation restriction shall be 
submitted to the Department for review and approval, and upon approval, the 
conservation restriction shall be recorded with the Cape May County Clerk’s Office. 
If the freshwater wetlands and transition areas are not restored within the dunes, 
mitigation shall be required to compensate for the loss. Any mitigation required for 
the loss of freshwater wetlands and freshwater wetlands transition area will require the 
City to file a conservation restriction for the mitigation area.  
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In addition, please provide the Bureau: 
  

1) Copies of all site/work plans, as built surveys, planning board and other local/county/state and 
federal approvals, associated with all of the unauthorized construction and activity outlined above, 
and  
 

2) A list of all contractors with contact information/address, copies of all contracts, and specifically 
which project(s) the contractor completed for the City, for all of the work outlined above. 

 
 
This Notice of Violation serves as notice that the Department’s Bureau of Coastal and Land Use 
Compliance and Enforcement has determined that a violation has occurred.  It does not constitute final 
agency action and may not be appealed or contested. The issuance of this Notice or compliance therewith 
does not preclude the State of New Jersey or any of its agencies from initiating formal administrative and/or 
judicial enforcement action (including assessment of penalties), with respect to the violations listed above 
or for any other violations. You may appeal or contest such formal actions. Penalties may be assessed daily 
for each violation.  
 
 
 
 
 
Issued by: _________________________________(For)   Date: June 6, 2020 

    Michele Kropilak, Region Supervisor 
    Bureau of Coastal and Land Use Compliance and Enforcement 
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June 6, 2020 
 
Via email & CERTIFIED MAIL/RRR     CERTIFIED MAIL/RRR 
7019 2280 0001 6928 4766                                           7019 2280 0001 6928 4473 
 
The Honorable Patrick Rosenello                                Joseph Byrne & Daniel Govberg 

City of North Wildwood                                              BG Capital LLC 
901 Atlantic Avenue                                                    9310 Keystone Street  
North Wildwood, New Jersey 08260                              Philadelphia, Pennsylvania 19114 
 
 

 
RE:  Seaport Pier Notice of Violation 
NJDEP File #:   PEA200001 - 0507-03-0009.4 
 Block 291.01, Lot 1; Block 317.03, Lot 1  
 North Wildwood City, Cape May County, New Jersey         

 
Dear Mayor Rosenello, Messrs. Byrne and Govberg:   

      
Enclosed for service upon you is a Notice of Violation issued by the Department. 
 
If you have any questions concerning the enclosed Notice of Violation you may contact Danielle 
Campanella, Environmental Specialist, of my staff at Danielle.Campanella@dep.nj.gov, or at the address 
or telephone number above.  
 

Sincerely, 
      
 
 
           (For) 

Michele Kropilak, Region Supervisor 
Bureau of Coastal and Land Use Compliance and Enforcement 

Enclosure 
c:  Christopher Jones, NJDEP, DLUR 
 Judeth Yeany, NJDEP, Green Acres  
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CERTIFIED MAIL/RRR                                            CERTIFIED MAIL/RRR 
7019 2280 0001 6928 4766                                            7019 2280 0001 6928 4773 
 

NOTICE OF VIOLATION 
 
Responsible Entities:  City of North Wildwood & BG Capital LLC  
NJDEP File #:   PEA200001 - 0507-03-0009.4 
Site Location: Seaport Pier at East 22nd Ave. 
 North Wildwood, New Jersey 08260     
Block and Lots:    Block 291.01, Lot 1; Block 317.03, Lot 1 

 
You are hereby notified that the City of Wildwood and BG Capital LLC are in violation of the Flood Hazard 
Area Control Act (N.J.S.A. 58:16A-50 et seq.) and the regulations (N.J.A.C. 7:13-1.1 et seq.), the Coastal 
Area Facilities Review Act (N.J.S.A. 13:19-1 et seq.) and the regulations (N.J.A.C. 7:7-1 et seq.), and the 
Water Pollution Control Act (N.J.S.A. 58:10A-1 et seq.) and the regulations (N.J.A.C. 7:15-1 et. seq.).  
 
During compliance evaluations at the above location on April 28, 2020 and May 26, 2020, the New Jersey 
Department of Environmental Protection (Department) observed egregious and potentially knowing 
violations of the above-referenced laws, which exist to ensure protection of public safety, public access and 
the environment. As outlined further below, BG Capital’s and the City’s unauthorized and unpermitted 
construction on Seaport Pier, including all the structures located on the main pier, and the unauthorized 
construction at the members only Starboard Swim Club, including a restaurant/bar/bathrooms/food trailer 
outside of a sewer service area and pool storage building, is detrimental to the environment and may have 
created conditions that threaten the public safety and reduce public access. If immediate corrective action 
in accordance with this Notice is not completed, the Department may be required to take further 
enforcement action.  
 

1. Requirement: Pursuant to N.J.A.C. 7:7-2.2, no person shall engage in a regulated activity 
within a CAFRA area without a coastal permit.  

 
Description of Noncompliance: The performance of unauthorized regulated activities 
within a CAFRA area. More specifically, the following activities have occurred without 
permit authorization from the Department's Division of Land Use Regulation:  

 
The construction of a 23,136 square foot restaurant and bar building w/ bathrooms, a 
concert stage, additional storage building, and a tiki bar on the main Seaport Pier.  
 

 

 

 
 
 

 DEPARTMENT OF ENVIRONMENTAL PROTECTION  
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 Toms River, New Jersey 08753  
     SHEILA Y. OLIVER Telephone: (732) 255-0787 Fax: (732) 255-0877  

Lt. Governor 
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2. Requirement: Pursuant to N.J.A.C. 7:13- 2.1(a), no person shall engage in a regulated 

activity in a regulated area without a flood hazard area permit as required by this chapter, 
or a coastal permit as required by N.J.A.C. 7:7.  

 
Description of Noncompliance: The performance of unauthorized regulated activities 
within a regulated flood hazard area without the required permit authorization. More 
specifically, the following flood hazard regulated activities have occurred without 
authorization from the Department's Division of Land Use Regulation: 

 
The construction of a 23,136 square foot restaurant and bar building, stage, tiki bar, and 
storage building on Seaport Pier and a pool equipment storage building & food trailer 
connected to the sewer on the Seaport Pier extension. 

 
3. Requirement: Pursuant to N.J.A.C. 7:7-27.2(c)8, failure to comply with the conditions of 

a CAFRA permit is a violation of the Coastal Zone Management Rules and is grounds for 
enforcement action under N.J.A.C. 7:7-29.  

 
Description of Noncompliance: Failure to comply with the Seaport Pier expansion permit, 
permit modification and special conditions #’s 1 & 11 of permit #: 0507-03-0009.4 
CZM170001. 

 
Special condition #1 states, "There shall be no construction of any sewage generating structures 
such as bathrooms and/or showers within the expanded pier on the beach within Block 291.01 
Lot 1."  

 
Special condition #11 states, "The permittee and its contractors and subcontractors shall comply 
with all conditions, site plans, and supporting documents approved by the permit.  Any 
noncompliance with a permit constitutes a violation of this chapter and is grounds for 
enforcement action." 

 
The site inspection conducted on April 28, 2020 determined the following unauthorized 
activities/noncompliance have occurred within the Seaport Pier expansion: 

 
A. The construction of a 1,404 square foot, members only swim club with swim up 

bar/restaurant, including bathrooms & sinks, and food trailer has been constructed 
outside of the sewer service area.  This building was authorized as a storage building 
only, with no utilities. (This is also in violation of N.J.S.A. 58:10A-1 et seq. & N.J.A.C. 
7:15 et. seq.)  

 
B. The construction of a 202 square foot pool equipment/storage building adjacent to the 

pool. 
 

 
ALL UNAUTHORIZED ACTIVITIES MUST CEASE IMMEDIATELY. 

 
Corrective Actions: 

 
a. Do not conduct any further regulated activities, except in compliance with a valid land use 

permit and approved plan(s) or Department approved restoration plan. 
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b. Within 10 days of receipt of this Notice of Violation, contact the Bureau with a proposal to 

address the above referenced violations and all information requested herein.  
 

c. The proposal must address all conditions outlined herein, including the submission of 
complete application(s) to the Department’s Division of Land Use Regulation for the 
appropriate CAFRA and Flood Hazard permit(s) to attempt to authorize all unpermitted 
construction, and/or submission of  a restoration plan to the Department for review and 
approval to remove all unauthorized construction and restore the pier to its pre disturbance 
condition. 

 
d. Any activity and/or structure that does not receive permit approval must be removed and the 

area restored to its pre disturbance condition in accordance with the following: 
 

1. The removal of the 1,404 square foot, members only swim club building with swim up 
bar/restaurant with bathrooms & sinks, and food truck located outside of the sewer 
service area. This building was authorized as a storage building only with no utilities.  
 

2. The removal of the 202 square foot pool equipment storage building adjacent to the pool 
on the Seaport Pier expansion. 
 

3. The removal of all structures on the main Seaport Pier, including the approximately 
23,136 square foot restaurant and bar building w/ bathrooms, a concert stage, a tiki bar, 
and additional storage building.  

 
For more information and guidance on preparing a restoration plan go to: 

http://www.nj.gov/dep/enforcement/clue-resources.html. 

 
In addition, please provide the Bureau: 
  

1) Copies of all site/work plans, as built surveys, planning board and other local/county/state and 
federal approvals, associated with all of the unauthorized construction outlined above, and  
 

2) A list of all contractors with contact information/address, copies of all contracts, and specifically 
which project(s) the contractor completed for BG Capital LLC & the City, for all of the work 
outlined above. 

 
This Notice of Violation serves as notice that the NJDEP’s Bureau of Coastal and Land Use Compliance 
and Enforcement has determined that a violation has occurred.  It does not constitute final agency action 
and may not be appealed or contested. The issuance of this Notice or compliance therewith does not 
preclude the State of New Jersey or any of its agencies from initiating formal administrative and/or judicial 
enforcement action (including assessment of penalties), with respect to the violations listed above or for 
any other violations. You may appeal or contest such formal actions. Penalties may be assessed daily for 
each violation.  
 
 
 
Issued by: _________________________________(For)   Date: June 6, 2020 

    Michele Kropilak, Region Supervisor 
    Bureau of Coastal and Land Use Compliance and Enforcement 

 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 15 of 45   Trans ID: CHC202314671 



 
 

KROPILAK 
EXHIBIT B 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 16 of 45   Trans ID: CHC202314671 



 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 17 of 45   Trans ID: CHC202314671 



 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 18 of 45   Trans ID: CHC202314671 



 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 19 of 45   Trans ID: CHC202314671 



 
 

KROPILAK 
EXHIBIT C 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 20 of 45   Trans ID: CHC202314671 



 
 

 
July 27, 2022 

 
 
Via email  
 
Mayor Patrick Rosenello 
City of North Wildwood  
901 Atlantic Ave   
North Wildwood, New Jersey   08260     
 
RE: Notice of Violation Oceanfront Beach Maintenance  

NJDEP File #:  PEA220001 - 0507-03-0009.3 
North Wildwood City, Cape May County, New Jersey         

   
Dear Mayor Rosenello:  

      
Enclosed for service upon you is a Notice of Violation issued by the NJ Department of Environmental Protection 
for your records.   
 
Please note that an email response has already been received on July 27, 2022, from your environmental consultant, 
Peter Lomax, to this Notice of Violation (NOV), that he is currently preparing the required CAFRA permit 
application to address this matter. 
 
If you have any additional questions, you may contact Michael Lutz, Environmental Specialist 3, at 
Michael.Lutz@dep.nj.gov, or at the address indicated at the top of this Notice.  
 
  

Sincerely, 

       
Robert H. Clark, Region Supervisor 
Bureau of Coastal and Land Use Compliance and Enforcement 
 
 

c: Ronald Simone, North Wildwood 
    Peter Lomax, Lomax Consulting Group  
    Wendy Walsh, USFWS, New Jersey Office 
    Todd Pover, Conserve Wildlife NJ  
    Kimberly Cahall, NJDEP, OEP 
    Colleen Keller, NJDEP, DLRP 
    Janet Stewart, NJDEP, DLRP 
    Becky Mazzei, NJDEP, DLRP 

 

 

 
 
 

 DEPARTMENT OF ENVIRONMENTAL PROTECTION  
 BUREAU OF COASTAL AND LAND USE COMPLIANCE AND ENFORCEMENT  

     PHILIP D. MURPHY Toms River Office    SHAWN M.  LATOURETTE 
                    Governor 510 Hooper Ave. Suite 140                 Commissioner 

 Toms River, New Jersey 08753  
     SHEILA Y. OLIVER Telephone: (732) 255-0787  

Lt. Governor 
 www.nj.gov/dep  

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 21 of 45   Trans ID: CHC202314671 



 
 

 
 
Via email  

 
NOTICE OF VIOLATION 

 
Responsible Entity: City of North Wildwood 
Site Location:  Oceanfront Beach 

North Wildwood City, NJ  08260     
Block 223, Lot 1;     Block 224, Lot 1;     Block 251, Lot 1;     Block 252, Lot 1;     Block 253, 
Lot 1;     Block 254, Lot 1;     Block 282, Lot 1;     Block 283, Lot 1;     Block 284, Lot 1;     
Block 285, Lot 1;     Block 287, Lot 1;     Block 290.01, Lot 1;     Block 315.02, Lot 1;     Block 
316.02, Lot 1;     Block 317.02, Lot 1;     Block 317.03, Lot 1;     Block 425, Lot 1;     Block 
426, Lot 1;     

 
NJDEP File #: PEA220001 - 0507-03-0009.3 
 
 
You are hereby notified that during a compliance evaluation at the above location on 07/20/2022, the following 
violation(s) of the Coastal Area Facilities Review Act (N.J.S.A. 13:19-1 et seq.) and the regulations (N.J.A.C. 7:7-1 
et seq.) were observed.   
 

CAFRA AREA 
 

Requirement: Pursuant to N.J.A.C. 7:7-2.2, no person shall engage in a regulated activity within a 
CAFRA area without a coastal permit.   
 
Description of Noncompliance: the performance of unauthorized regulated activities within a 
CAFRA area. The activities involve performing beach and dune maintenance without permit 
authorization from the Department. 
 
A prior beach and dune maintenance permit expired on June 8, 2022, therefore no beach or dune 
maintenance is authorized at this time.    
 
Upon CAFRA permit approval, please coordinate with the NJDEP and USFWS staff to ensure 
compliance with the City of North Wildwood's Beach Management Plan for the Protection of State 
and Federally listed species, dated December 2018, as raking and driving has occurred in 2022 
within plant protection designated areas within the recreational beach zone. 
 
ALL UNAUTHORIZED ACTIVITIES SHOULD CEASE IMMEDIATELY 

 
CORRECTIVE ACTION(S) REQUIRED: 
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Upon receipt of this Notice of Violation:  
 

Submit the appropriate complete permit application to the Department’s Division of Land 
Resource Protection (DLRP) to address the activities identified in this Notice and obtain 
CAFRA permit approval prior to conducting any future beach and dune maintenance.  

Ensure compliance with the CAFRA permit as well as the City of North Wildwood's Beach 
Management Plan for the Protection of State and Federally Listed Species, dated December 
2018.  

 
REQUIRED WRITTEN RESPONSE TO THIS NOTICE: 
 
Within 5 calendar days of receipt of this Notice of Violation submit in writing to Michael Lutz, an explanation of 
the corrective actions you have taken or will take to achieve compliance in this matter.  The response to this Notice 
of Violation may be submitted via email at michael.lutz@dep.nj.gov. 
 
This Notice of Violation serves as notice that the NJDEP’s Bureau of Coastal and Land Use Compliance and 
Enforcement has determined that a violation has occurred.  It does not constitute a final agency action and may not 
be appealed or contested. The issuance of this Notice or compliance therewith does not preclude the State of New 
Jersey or any of its agencies from initiating formal administrative and/or judicial enforcement action (including 
assessment of penalties), with respect to the violations listed above or for any other violations. You may appeal or 
contest such formal actions. Penalties may be assessed on a daily basis for each violation. 
 
 
 
 

Issued by:       Date: July 27, 2022 
       Robert H. Clark, Region Supervisor 
       Bureau of Coastal and Land Use Compliance and Enforcement 
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MATTHEW J. PLATKIN 
ATTORNEY GENERAL OF NEW JERSEY 
R.J. Hughes Justice Complex 
25 Market Street, P.O. Box 093 
Trenton, NJ 08625-0093 
Attorney for Plaintiff State of New Jersey 
Department of Environmental Protection 
 
By:  Dianna E. Shinn (242372017) 

Deputy Attorney General 
(609) 376-2789 

 
SUPERIOR COURT OF NEW JERSEY, CAPE MAY COUNTY 

CHANCERY DIVISION 
Docket No. * ____-22 

 
 
NEW JERSEY DEPARTMENT OF 
ENVIRONMENTAL PROTECTION, 
 Plaintiff, 
 

v. 
 

CITY OF NORTH WILDWOOD, “XYZ 
CONTRACTORS” 1-10, “JOHN 
AND/OR JANE DOES” 1-10,   
 Defendants. 
 

Civil Action 
 
 

CERTIFICATION OF 
MICHAEL J. LUTZ IN SUPPORT OF 

PLAINTIFF NEW JERSEY 
DEPARTMENT OF ENVIRONMENTAL 
PROTECTION’S ORDER TO SHOW 

CAUSE FOR PRELIMINARY 
INJUNCTION & TEMPORARY 

RESTRAINTS 

 

I, MICHAEL J. LUTZ, of full age, certify and say: 

1. I am employed by the New Jersey Department of 

Environmental Protection (“DEP”) as an Environmental Specialist 

III.  I began working for DEP in January of 2005 after graduating 

from Richard Stockton College in Pomona, New Jersey with a Bachelor 

of Science degree in Environmental Science. During my time at DEP, 

I have worked for the Bureau of Coastal and Land Use Compliance 

and Enforcement (“CLUE”) for over 8 years. 
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2. I make this certification in support of the DEP’s request 

for a preliminary injunction and temporary restraints to halt North 

Wildwood City (“NWW”) from commencing with installation of any 

future bulkhead, including beach and dune disturbance, without DEP 

permit authorization.  

3. I have been the inspector assigned to inspect NWW’s 

oceanfront since September 2020. I was also previously assigned as 

CLUE’s Inspector for NWW from April 2012 to February 2013. In 

addition, I was assigned as Supervisor for Danielle Campanella 

during the years that she was assigned as the CLUE Inspector for 

NWW from February 2017 to September 2020.  

4. I am also familiar with NWW’s previous unauthorized DEP 

regulated activities that came to the DEP’s attention in 2020 as 

highlighted in further detail in the Certification of Michele 

Kropilak. 

5. My present job duties include ensuring compliance with 

and enforcement of the DEP’s land use regulations throughout Cape 

May County. These statutes/regulations include the Flood Hazard 

Area Control Act (“FHCA”, N.J.S.A. 58:16A-50 et seq.) and the 

regulations (N.J.A.C. 7:13-1.1 et seq.), the Waterfront 

Development Act (“WDA”, N.J.S.A. 12:5-1) and the regulations 

(N.J.A.C.  7:7-1 et seq.), the Coastal Area Facilities Review Act 

(“CAFRA”, N.J.S.A. 13:19-1 et seq.) and the regulations (N.J.A.C. 

7:7-1 et seq.), the Freshwater Wetland Protection Act (“FWPA”, 
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N.J.S.A. 13:9B-1 et seq.) and the regulations (N.J.A.C. 7:7A-1 et 

seq.), and the Wetlands Act of 1970 (“WA”, N.J.S.A. 13:9A-1 et 

seq.) and the regulations (N.J.A.C. 7:7-1 et seq.). All these 

laws/regulations provide authority for the DEP to regulate 

development, including clearing of vegetation, grading, and 

filling, within environmentally sensitive areas such as, but not 

limited to, beaches, dunes, wetlands and floodplains.  

6. My position requires me to inspect properties in 

response to reports of such activities as development, vegetation 

removal, and filling within environmentally sensitive areas 

regulated by the Department, prepare detailed technical analyses 

and reports of my findings from inspections, and identify any 

violations of land use regulations present. I take photographs and 

collect GPS information as needed during my inspections to document 

current conditions and any violations that may be present. I also 

prepare enforcement documents for issuance by CLUE when 

appropriate.  

Inspections Following NWW’s EA Application 

7. Following NWW’s Emergency Authorization application 

(“EA”) submitted to DEP on October 5, 2022, I was directed to 

inspect NWW’s beachfront to determine if NWW started any work 

requested in the EA. Therefore, on the morning of October 6, 2022, 

I inspected all of NWW’s beachfront, including 15th to 16th 

Avenues.  Attached as Exhibit A are several of my photographs from 
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this inspection.  The Beach Patrol Building at 15th Avenue is 

adjacent and to the west of me in photographs 18 & 19. I also took 

photographs looking south toward the Seaport Pier and North of 15th 

Avenue.  In these photographs you can see previous impacts of 

Hurricane Ian, which caused some erosion of the beach berm. 

However, there was beach berm and dune remaining both to the North 

and South of 15th Avenue as illustrated in the photographs in 

Exhibit A.  In photographs marked as 21 and 22, looking North of 

18th Avenue, you can see the beach berm and dune in front of the 

Beach Patrol Building at 15th Avenue.  During this inspection, I 

did not observe any regulated activity taking place.  

8. On October 7, 2022, DEP authorized pursuant to the EA, 

the immediate placement of Jersey barriers in a 400 linear foot 

alignment extending from the 15th Avenue northern right-of-way 

limit line along the landward edge of dune to the 16th Avenue 

southern right-of-way limit line, and the removal and relocation 

of an existing composite/timber decking walkway to facilitate the 

Jersey barrier deployment.   

9.  I then went back out to conduct an inspection on October 

14, 2022 to determine if NWW conducted any regulated activity in 

violation of the EA because on October 12, 2022, DEP denied the 

remainder of the NWW’s EA application, which included the proposed 

installation of a bulkhead within the area of 15th and 16th Avenues, 

the scarp reshaping of the ocean side of the dune within this area, 
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and the repair of the 25th Avenue vehicular access point.  On the 

morning of October 14, 2022, I conducted an inspection of NWW’s 

beachfront including the area of 15th and 16th Avenues.  Attached 

as Exhibit B are some of my photographs from my October 14, 2022 

inspection.  In photograph marked as Number 5 you can see the 

landward side of the dune at 16th Avenue.  The Beach Patrol Building 

is located to the North at 15th Avenue.  You can see that the jersey 

barriers had been installed pursuant to the EA authorized on 

October 7, 2022.  I again walked out toward the beachfront at the 

access point on 15th Avenue and took photographs of the beach berm 

and dune to the North and South of 15th Avenue.  The conditions of 

the beach berm looked substantially similar to the conditions of 

the beach berm from my inspection on October 6, 2022.  In the 

photograph marked Number 8, you can see the vegetated dune with 

the storage sheds at 15th Avenue located behind the dune.  You can 

also see the installation of the jersey barriers as authorized by 

the EA.  In the photograph marked Number 9, you can see the 

vegetated dune to the North of 15th Avenue, which in part is 

previously delineated freshwater wetlands.  Photograph marked 

number 10 provides a view of the Beach Patrol Building and the 

storage sheds at 15th Avenue.  Here you can clearly see the jersey 

barriers authorized under the EA. In photographs marked 9, 12, and 

14 a view of the previously delineated freshwater wetlands area 

located to the North of 15th Avenue is provided.  You can also see 
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from photograph marked number 10 that there was no erosion or 

flooding evident to the west of the vegetated dune area at 15th 

Avenue. In addition, you can see that the beachfront access point 

has been blocked with boards.  Photographs 11 and 12 show inland 

of the dune line North and South of 15th Avenue. South of 15th Avenue 

you can see the boardwalk and buildings and North of 15th Avenue 

you can see the pedestrian walkway and hotels.  During this 

inspection, I did not observe any regulated activity in violation 

of the EA.  

10.  The next time I went out to conduct an inspection of 

NWW’s beachfront was on October 20, 2022. A copy of relevant 

photographs from this inspection are attached as Exhibit C.  

11. On that day, photographs marked 3 through 9 were taken 

on the beachfront area south of 11th Avenue.  In these photographs 

you can see an excavator excavating sand from a beach berm area 

and dumping the sand into a dump truck.  I then observed the dump 

truck take this sand and dump it on the beach berm area waterward 

of the dune located between 14th Avenue and 16th Avenue.  This is 

considered excavation and filling within a beach area, a regulated 

activity subject to CAFRA, and NWW did not have emergency 

authorization approval to move this sand from 11th Avenue to the 

beach area between 14th Avenue and 16th Avenue.   

12. I then walked on the beachfront from 11th Avenue to the 

area of 15th Avenue.  In the photograph marked 12 you can see the 
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dump truck unloading the sand between 15th Avenue and 16th Avenue.  

A grader was located at the beach berm near 15th Avenue and I 

observed that piece of equipment grade sand that had been dumped 

from 11th Avenue within the beach berm area towards the site’s 

dunes. This was also a regulated activity in violation of CAFRA, 

specifically grading within a beach area, and was not authorized 

by the EA previously approved by the Division of Land Resource 

Protection.  Photograph 15 provides a clear image of the sand from 

11th Avenue graded towards the dune at 15th Avenue.  

13.  During this inspection I observed staff from NWW’s 

Engineering Office observing this work.  As noted in the 

certification of my supervisor, Michele Kropilak, NWW hired H4 

Enterprises, LLC to complete this work. Photograph 24 is an image 

of an H4 Enterprises, LLC truck that was parked at the staging 

area near 15th Avenue, near the Beach Patrol Building.   

14. I returned the next day on October 21, 2022 to determine 

if any additional regulated activity was taking place on NWW’s 

beachfront.  I walked again along the beachfront from 11th Avenue 

to the area of 15th Avenue.  Attached as Exhibit D are relevant 

photographs from my inspection.  Photograph 6 is an image south of 

11th Avenue where NWW excavated the sand the day prior and moved 

it to the area between 14th Avenue and 16th Avenue.  Photographs 12 

and 13 are of the area North of 16th Avenue near the Beach Patrol 

Building. You can see that the jersey barriers are still in place 
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in Photograph 13.  I did not observe any new violations or 

regulated activity during this inspection.   

15. I was then directed to collect measurements of the dune 

between 14th and 16th Avenues using a Trimble Geo7X Global 

Positioning System Unit (“GPS)”. I attempted to collect this 

information on October 28, 2022.  However, the conditions that day 

did not make it safe for me to collect this information as there 

was a Nor-Easter occurring that day. Relevant photographs from my 

inspection that day are attached at Exhibit E.  

16. The photograph marked 5 was taken looking South of 11th 

Avenue.  This is the location where NWW excavated sand, moved it 

to the beach area between 14th Avenue and 16th Avenue and graded 

the sand towards the dune area.  In this photograph you can see 

the Nor-Easter conditions in the water.  I then proceeded toward 

the area of 15th Avenue near the Beach patrol Building. Photographs 

marked 10 and 22 depict the landward side of this area and you can 

see the jersey barriers are still in place.  I then proceeded to 

walk toward the beachfront and took a photograph south of 14th 

Avenue, which is marked as Number 24.  This photograph shows the 

beach berm and dune in front of the Beach Patrol Building. During 

this inspection, I observed some erosion of the beach berm.  

Collection and Interpretation of GPS Data Regarding the 

Length and Width of Beach Berm/Dune From 14th to 16th 

Avenue(s)  
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17. In furtherance of my duties as an Environmental 

Specialist, I have developed expertise in utilizing DEP’s GPS Units 

and ArcMap Geographic Information System (“GIS”) software.  The 

utilization of these technologies is a regular part of my job 

duties, and I have continued to pursue additional training and 

professional development to support these skills, including 

training in “Creating Web Maps and Apps” (NJDEP: November 2019), 

“Overview of LRP Internal Application & Web Mapping Tools” (NJDEP: 

January 2022), “ArcPro GIS Training” (NJDEP: October 2019), “CLUE 

In-House GIS Training” (NJDEP: January 2017), and internal DEP 

training for utilizing Trimble GPS Units and GPS Pathfinder Office 

Training.  

18.  In 2019, CLUE purchased Trimble Geo7x handheld GPS 

Units.  Trimble is a leading manufacturer of GPS Units, and is the 

preferred manufacturer of DEP’s GIS Bureau, which provides 

technical support for DEP’s data collection and management 

activities.  CLUE purchased the Geo7x GPS Units because they are 

the most accurate handheld data collectors available for field 

use, providing reliable measurement within a meter under optimal 

working conditions.  

19. I use the Geo7x handheld GPS Unit to determine the 

location and area of regulated activities, or to determine the 

limits of an area regulated by CLUE, including a dune or wetland 

area.  To measure, I keep the GPS Unit on me, and walk the length 
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of the object, activity, or area that I am trying to measure. For 

example, if I want to measure the length of a fence, I walk along 

the fence.  If it is a multi-dimensional regulated activity or 

area, I walk along the boundaries of the regulated activity or 

area. I also make sure to have two control points to ensure 

accuracy.  The data generated from the site inspection is then 

uploaded to DEP’s “GPS Pathfinder Office” software. 

20. The GPS Pathfinder Office software refines the data from 

the GPS Unit through a process called “differential correction.”  

This employs a network of independently owned and operated 

Continuously Operating Reference Stations (“CORS”) managed by the 

National Oceanic and Atmospheric Administration’s National 

Geodetic Survey.  CORS are fixed at known, surveyed points, and 

continuously record their Global Navigation Satellite System 

(“GNSS”) positions.  By comparing the positional data from the 

CORS to the nearest to the raw data from the GPS data collected, 

differential correction resolves errors in the raw data that may 

be introduced from atmospheric conditions, such as overcast skies.   

21. The accuracy of the differentially corrected data is 

then verified in a data correction log generated by the GPS 

Pathfinder Office. 

22. The GPS data is then exported to DEP’s GIS software, 

Esri’s “ArcGIS Pro” platform.  Esri is a private software 

development corporation that specializes in the development of GID 
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software. Esri’s products are among the most widely used in the 

environmental field, relied upon by local, state, and federal 

governments, environmental consultants, engineers, and others.  

23. GIS software is used to create, display, analyze, and 

process maps, or any sort of visual data that has a geospatial 

component. For CLUE staff, GIS analyses commonly include review of 

aerial photography to determine land use change over time, a review 

of DEP-managed data to determine the extent of potential regulated 

areas (such as wetlands or beaches), and the analysis of collected 

GPS data. 

24. DEP’s GIS software uses, among other measures, the “New 

Jersey Plane,” which, like latitude and longitude, is essentially 

New Jersey’s own coordinate systems, and the “U.S. Survey Foot,” 

to orient GPS data collected within GIS aerial photography. All 

GPS data is converted to this format to ensure that the GPS data 

and any pre-existing DEP data, such as aerial imagery, are 

referenced to the same coordinate system. 

25. Therefore, the accuracy of the GPS data collected during 

site inspections can be assured by comparing lines and shapes 

generated during the site inspection with known, fixed location, 

such as a building corner or perimeter wall, as depicted on GIS 

aerial imagery. If the lines and shapes generated during the walk 

align with the measured objects as depicted on aerial photographs, 
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or other markers, then the measurements taken during the walk were 

accurate. 

26. On November 1, 2022, I went back out to the NWW 

beachfront and in particular the area of 15th Avenue to collect 

data points to determine the approximate dimensions and limits of 

the site’s beach berm/dune.  I collected two GPS control points, 

which were the Northwest corner of the Beach Patrol Building and 

the large blue post located on the corner of 15th Avenue near the 

pedestrian walkway in front of the Beach Patrol Building.  I then 

proceeded to walk the perimeter of the beach berm/dune system from 

14th Avenue to 16th Avenue.  This perimeter walk is highlighted in 

yellow on Slide 1 in the PowerPoint attached as Exhibit F. 

27. I subsequently downloaded the GPS data collected on 

November 1, 2022 into GPS Pathfinder Office and conducted a 

differential correction of the data collected. I then exported the 

data to DEP’s GIS software and overlaid the data points with Near 

Map imagery of the site taken on February 19, 2022.   

28. I determined based on my data collection points 

collected on November 1, 2022 by way of the GPS Unit, and after 

overlaying these points on the most recent Near Map imagery from 

February 19, 2022, that there is approximately 70 feet of beach 

berm and dune directly in front of the Beach Patrol Building at 

15th Avenue. See Slide 5 in the PowerPoint in Exhibit F.   

Immediately to the south of the storage units there is 
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approximately 103 feet of beach berm and dune.  This determination 

was made utilizing the ArcMap GIS Measurement Tool to measure the 

width of the limits of the sites beach berm and dune system 

collected with the GPS Unit on November 1, 2022. I also determined 

that there was an approximate beach berm loss immediately south of 

15th Avenue since February 19, 2022 of 30 feet, based on a 

comparison of the GPS data collected on November 1, 2022 and the 

approximate limits of the site’s beach berm/dune depicted in the 

February 19, 2022 Near Map Imagery. This determination was made 

utilizing the ArcMap GIS Measurement Tool to measure the difference 

between the limits of the site’s beach berm and dune GPS 

information collected on November 1, 2022 and the approximate 

limits of the site’s beach berm/dune present on February 19, 2022. 

See Slides 2 through 4 in the PowerPoint in Exhibit F.     

29. I also took photographs of the condition of the 

beachfront during my November 1, 2022 inspection.  Relevant 

photographs from this inspection are attached as Exhibit G. In the 

photograph marked 6, you can see South of 11th Avenue toward the 

Beach Patrol Building.  You can see the beach berm and dune system 

in front of the Beach Patrol Building.  The photograph marked 14 

was taken on the beachfront looking toward the beach berm and dune 

in front of the Beach Patrol Building.  You can see the roof of 

the Beach Patrol Building over the dune. Photograph marked 16 

provides a view of the beach berm and dune system closer to 16th 
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Avenue. In these photographs you can see erosion to the beach berm 

from the Nor-Easter. However, the recent erosion observed was 

limited to the bottom of the ocean-side slope of the beach berm.  

30. Photographs marked 19, 20, and 22, also show the dune 

system directly in front of the Beach Patrol Building and the 

storage sheds at 15th Avenue. In these photographs you can see that 

the site’s vegetated dune system is still in place protecting this 

area.    

Aerial Photographs from Fly Over of NWW Beachfront on 

November 3, 2022 

31. On the morning of November 3, 2022, I was directed by my 

management to take aerial photographs of the NWW beachfront and in 

particular the area of 15th Avenue to document current conditions. 

As such, I boarded a flight that morning that flew over the NWW 

beachfront for approximately seven minutes from 10:56 am through 

11:03 am. While this was low tide, the photographs from my flight 

provide context of the current conditions of the site’s dune and 

berm system and a review of the beach conditions from the 

authorized sand borrow area in Wildwood through the NWW oceanfront. 

Attached as Exhibit H are relevant photographs from this flight. 

32. Photograph marked 33, provides an aerial view of the 

Beach Patrol Building and the storage units at 15th Avenue.  You 

can see the jersey barriers are still up and directly behind the 

jersey barriers. In this photograph you can see that there is 
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substantial area behind the storage units to move those units back 

away from the jersey barriers and the dune system. The photograph 

marked 33 also shows the delineated freshwater wetlands area to 

the right of the Beach Patrol Building.  To the right of the 

vegetated freshwater wetland area is the location of where NWW 

excavated sand and moved it and graded it towards the dune system 

between 16th Avenue and 14th Avenue.  

33. In the photograph marked 45 and photograph marked 46, I 

was on the landward side of the beachfront, and you can see the 

Beach Patrol Building and the storage units. Behind the jersey 

barriers, you can see the dune system.  

34. Photograph 76, is an aerial photograph covering 

approximately from 18th to 22nd Avenues. Photograph 79, is an aerial 

photograph of 15th Avenue. In this photograph you can see the jersey 

barriers, a portion of which are within the freshwater wetlands 

transition area located to the northeast of the Beach Patrol 

Building.  

Most Recent Inspection(s) of NWW Beachfront Shows 

Conditions Have Remained the Same  

33. I conducted another inspection of NWW’s beachfront on 

November 16, 2022.  Relevant photographs from this inspection are 

attached as Exhibit I.  Generally, the conditions of the beach 

berm in the area of 15th Avenue have not changed since my last 

inspection. A healthy dune system still remains in front of the 
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Beach Patrol Building. Photograph marked 11 is of this dune system 

and you can see one of the storage sheds in the left corner of the 

photograph. I took the photograph marked 13 looking North of 16th 

Avenue on the oceanside of the beach berm and dune. This image 

provides a good idea of the condition of the beach berm and dune 

system in front of 15th Avenue and shows that further erosion has 

not occurred since my last inspection. I took photograph 20 looking 

South from 14th Avenue. In this photograph you can also get a good 

idea of the beach berm and dune system in front of 15th Avenue and 

you can see the storage sheds in the upper right-hand corner.  

 

I certify that the foregoing statements made 
by me are true.  I am aware that if any of 
the foregoing statements by me are willfully 
false, I am subject to punishment. 

 

Dated: 12/6/22 _______________________________ 
Michael J. Lutz  
Environmental Specialist III, 
Bureau of Coastal and Land Use 
Compliance and Enforcement  
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EXHIBIT A 
North Wildwood: 10/6/2022 Site photos 

Taken between 9:10am – 10:48am 
(South Fifteenth Avenue) M. Lutz #18 
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EXHIBIT A 
North Wildwood: 10/6/2022 Site photos 

Taken between 9:10am – 10:48am 
(North of Fifteenth Avenue) M. Lutz #19 
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EXHIBIT A 
North Wildwood: 10/6/2022 Site photos 

Taken between 9:10am – 10:48am 
(North of Eighteenth Avenue) M. Lutz #21 
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EXHIBIT A 
North Wildwood: 10/6/2022 Site photos 

Taken between 9:10am – 10:48am 
(North of Eighteenth Avenue) M. Lutz #22 
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EXHIBIT B 
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EXHIBIT B 
North Wildwood: 10/14/2022 Site photos Taken 

between 8:37am – 8:51am 
(South of Fifteenth Avenue) M. Lutz #5 
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EXHIBIT B 
North Wildwood: 10/14/2022 Site photos Taken 

between 8:37am – 8:51am 
(South of Fifteenth Avenue) M. Lutz #6 
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EXHIBIT B 
North Wildwood: 10/14/2022 Site photos Taken 

between 8:37am – 8:51am 
(North of Fifteenth Avenue) M. Lutz #7 
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EXHIBIT B 
North Wildwood: 10/14/2022 Site photos Taken 

between 8:37am – 8:51am 
(South of Fifteenth Avenue) M. Lutz #8 
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EXHIBIT B 
North Wildwood: 10/14/2022 Site photos Taken 

between 8:37am – 8:51am 
(North of Fifteenth Avenue) M. Lutz #9 
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EXHIBIT B 
North Wildwood: 10/14/2022 Site photos Taken 

between 8:37am – 8:51am 
(Fifteenth Avenue) M. Lutz #10 
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EXHIBIT B 
North Wildwood: 10/14/2022 Site photos Taken 

between 8:37am – 8:51am 
(South of Fifteenth Avenue) M. Lutz #11 
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EXHIBIT B 
North Wildwood: 10/14/2022 Site photos Taken 

between 8:37am – 8:51am 
(North of Fifteenth Avenue) M. Lutz #12 
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EXHIBIT B 
North Wildwood: 10/14/2022 Site photos Taken 

between 8:37am – 8:51am 
(South of Twelfth Avenue) M. Lutz #14 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(South of Eleventh Avenue) M. Lutz #3 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(South of Eleventh Avenue) M. Lutz #4 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(South of Eleventh Avenue) M. Lutz #5 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(South of Eleventh Avenue) M. Lutz #6 

 

 

 

  

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 20 of 34   Trans ID: CHC202314671 



 

EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(South of Eleventh Avenue) M. Lutz #7 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(South of Eleventh Avenue) M. Lutz #8 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(South of Eleventh Avenue) M. Lutz #9 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(South of Twelfth Avenue) M. Lutz #10 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(Fifteenth Avenue Area) M. Lutz #11 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(Fifteenth Avenue Area) M. Lutz #12 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(Fifteenth Avenue Area) M. Lutz #13 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(Fifteenth Avenue Area) M. Lutz #14 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(North of Sixteenth Avenue) M. Lutz #15 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(South of Sixteenth Avenue) M. Lutz #17 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(South of Sixteenth Avenue) M. Lutz #18 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(South of Sixteenth Avenue) M. Lutz #19 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(North of Fifteenth Avenue) M. Lutz #21 
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EXHIBIT C 
North Wildwood: 10/20/2022 Site photos 

Taken between 8:52am – 9:26am 
(North of Fifteenth Avenue) M. Lutz #24 
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EXHIBIT D 
North Wildwood: 10/21/2022 Site photos 

Taken between 8:46am – 9:15am 
(South of Eleventh Avenue) M. Lutz #6 
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EXHIBIT D 
North Wildwood: 10/21/2022 Site photos 

Taken between 8:46am – 9:15am 
(North of Sixteenth Avenue) M. Lutz #12  
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EXHIBIT D 
North Wildwood: 10/21/2022 Site photos 

Taken between 8:46am – 9:15am 
(North of Sixteenth Avenue) M. Lutz #13 
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EXHIBIT E 
North Wildwood: 10/28/2022 Site photos 

Taken between 9:46am – 10:38am 
(South of Eleventh Avenue) M. Lutz #5 
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EXHIBIT E 
North Wildwood: 10/28/2022 Site photos 

Taken between 9:46am – 10:38am 
(North of Sixteenth Avenue) M. Lutz #10 
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EXHIBIT E 
North Wildwood: 10/28/2022 Site photos 

Taken between 9:46am – 10:38am 
(North of Sixteenth Avenue) M. Lutz #22 
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EXHIBIT E 
North Wildwood: 10/28/2022 Site photos 

Taken between 9:46am – 10:38am 
(South of Fourteenth Avenue) M. Lutz #24 
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EXHIBIT G 
North Wildwood: 11/01/2022 Site photos 

Taken between 8:43am – 9:51am 
(South of Eleventh Avenue) M. Lutz #6 
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EXHIBIT G 
North Wildwood: 11/01/2022 Site photos 

Taken between 8:43am – 9:51am 
(Fifteenth Avenue Area) M. Lutz #14 
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EXHIBIT G 
North Wildwood: 11/01/2022 Site photos 

Taken between 8:43am – 9:51am 
(Sixteenth Avenue Area) M. Lutz #15 
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EXHIBIT G 
North Wildwood: 11/01/2022 Site photos 

Taken between 8:43am – 9:51am 
(Sixteenth Avenue Area) M. Lutz #16 
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EXHIBIT G 
North Wildwood: 11/01/2022 Site photos 

Taken between 8:43am – 9:51am 
(North of Sixteenth Avenue) M. Lutz #19 
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EXHIBIT G 
North Wildwood: 11/01/2022 Site photos 

Taken between 8:43am – 9:51am 
(North of Sixteenth Avenue) M. Lutz #20 
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EXHIBIT G 
North Wildwood: 11/01/2022 Site photos 

Taken between 8:43am – 9:51am 
(North of Sixteenth Avenue) M. Lutz #22 
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EXHIBIT H 
North Wildwood: 11/03/2022 Air Flight 

photos Taken between 10:56am – 11:03am 
(15th Avenue Area) M. Lutz #33 
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EXHIBIT H 
North Wildwood: 11/03/2022 Air Flight 

photos Taken between 10:56am – 11:03am 
(12th Avenue Area) M. Lutz #35 
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EXHIBIT H 
North Wildwood: 11/03/2022 Air Flight 

photos Taken between 10:56am – 11:03am 
(14th Avenue Area) M. Lutz #45 
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EXHIBIT H 
North Wildwood: 11/03/2022 Air Flight 

photos Taken between 10:56am – 11:03am 
(16th Avenue Area) M. Lutz #46 
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EXHIBIT H 
North Wildwood: 11/03/2022 Air Flight 

photos Taken between 10:56am – 11:03am 
(17th Avenue Area) M. Lutz #76 
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EXHIBIT H 
North Wildwood: 11/03/2022 Air Flight 

photos Taken between 10:56am – 11:03am 
(7th Avenue Area) M. Lutz #79 
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EXHIBIT I 
North Wildwood: 11/16/2022 Site photos 

Taken between 8:37am – 9:20am 
(North of Sixteenth Avenue) M. Lutz #11 
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EXHIBIT I 
North Wildwood: 11/16/2022 Site photos 

Taken between 8:37am – 9:20am 
(North of Sixteenth Avenue) M. Lutz #13 
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EXHIBIT I 
North Wildwood: 11/16/2022 Site photos 

Taken between 8:37am – 9:20am 
(South of Fourteenth Avenue) M. Lutz #20 

 

 CPM-C-000055-22   01/13/2023 04:50:00 PM   Pg 19 of 19   Trans ID: CHC202314671 





MATTHEW J. PLATKIN 
ATTORNEY GENERAL OF NEW JERSEY 
R.J. Hughes Justice Complex 
25 Market Street, P.O. Box 093 
Trenton, NJ 08625-0093 
Attorney for Plaintiff State of New Jersey 
Department of Environmental Protection 
 
By:  Dianna E. Shinn (242372017) 

Deputy Attorney General 
(609) 376-2789 

 
SUPERIOR COURT OF NEW JERSEY, CAPE MAY COUNTY 

CHANCERY DIVISION 
Docket No. * ____-22 

 
NEW JERSEY DEPARTMENT OF 
ENVIRONMENTAL PROTECTION, 
 Plaintiff, 
 

v. 
 

CITY OF NORTH WILDWOOD, “XYZ 
CONTRACTORS” 1-10, “JOHN 
AND/OR JANE DOES” 1-10,   
 Defendants. 

Civil Action 
 
 

CERTIFICATION OF 
LAURANCE S. TOROK IN SUPPORT 

OF PLAINTIFF NEW JERSEY 
DEPARTMENT OF ENVIRONMENTAL 
PROTECTION’S ORDER TO SHOW 

CAUSE FOR PRELIMINARY 
INJUNCTION & TEMPORARY 

RESTRAINTS 
 

I, LAURANCE S. DOYLE, of full age, certify and say: 

1. I am a Research Scientist within the Bureau of Watershed 

Management in the Division of Watershed Protection and Restoration 

at the Department of Environmental Protection (“DEP”). I started 

my recent position in 2021 and my duties include, but are not 

limited to, serving as senior advisor to the Bureau’s Endangered 

and Threatened Species Unit on regulatory issues involving 

endangered or threatened species rule compliance under the 

Freshwater Wetlands Protection Act, the Flood Hazard Control Act, 
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the Highlands Preservation Act, and the Coastal Zone Management 

Rules, acting as lead party on “legacy” projects and permits 

involving endangered or threatened species habitat compliance, 

providing expert recommendations on endangered and threatened 

species compliance issues for Water Quality Management Plan 

amendment applications, overseeing the management of federal grant 

funds and managing state funded contracts associated with coastal 

and watershed planning.  

2. Before I began this position, I served as manager of the 

Bureau of Watershed Management/Technical services overseeing the 

Mitigation Unit, Endangered and Threatened Species Unit, the 319 

Grant Unit, and the Administrative Support Unit for 2019 to 2021.  

Prior to this position, I spent 15 years supervising the operations 

of the Endangered and Threatened Species Unit within the Division 

of Land Use Regulation and was involved in all aspects of making 

regulatory compliance decisions for applications under the 

Freshwater Wetlands Protection Act, Flood Hazard Control Act, the 

Coastal Zone Management Rules and Highlands Preservation Act as 

they related to threatened and endangered species habitats.  I have 

also worked for the NJDEP, Division of Fish and Wildlife, Endangered 

and Nongame Species Program as an Assistant Zoologist and the NJDEP, 

Office of Natural Lands Management, Natural Heritage Program as a 

contractual employee. 
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3. I have worked for DEP for 35 years, after graduating 

from the Ohio Wesleyan University with a Bachelor of Arts in General 

Zoology and the State University of New York, College of 

Environmental Science and Forestry with a Master’s degree in Forest 

Biology. 

4.  I make this certification in support of the 

Department’s request for a preliminary injunction and temporary 

restraints to halt North Wildwood (“NWW”) from moving forward with 

installing a bulkhead as recently denied by the Department on 

October 12, 2022 in NWW’s Emergency Authorization (“EA”) 

application following the remnants of Hurricane Ian, and in 

violation of numerous Department statutes as NWW does not have an 

approved permit to conduct such regulated activity.  

5. As noted above, my job duties require that I determine 

the resource value classification of freshwater wetlands and 

subsequent establishment of freshwater wetland transition areas 

pursuant to Freshwater Wetlands Act Rules N.J.A.C. 7:7-1 et seq.  

6. Following NWW’s 2020 submission of its CAFRA and 

Freshwater Wetland Protection Act #6 and #6a permit application to 

DEP, I reviewed the permit application to determine compliance with 

the Freshwater Wetlands Act Rules. This certification provides my 

analysis of the freshwater wetlands and freshwater wetlands 

transition area North of the Beach Patrol Building near 15th Avenue.  
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7. I determined that pursuant to the Freshwater Wetlands 

Act Rules, the freshwater wetlands and freshwater wetlands 

transition area in this location are of exceptional resource value. 

N.J.A.C. 7:7A-3.2(b)(c). As discussed in the certification of 

Jennifer Moriarty, the Department previously issued a Letter of 

Interpretation (“LOI”) in 2019 for this area determining the 

resource value as intermediate. However, the LOI indicates that 

this classification can be revisited and changed by the Department 

at any time.  

8. Based upon the information submitted in the 2020 permit 

application, upon further review of DEP’s Landscape Project Maps, 

and the Department’s protocols for the establishment of exceptional 

resource value for wetlands, I determined the resource value is no 

longer intermediate, but exceptional.  

9. The wetlands and wetlands transition area North of the 

Beach Patrol Building are mapped as rank 4 (state endangered) 

wetlands, which includes wetland habitat for several beach 

associated birds and for migratory raptor concentration. See 

attached Figure One as Exhibit A.  

10. For a wetland to be designated as being of exceptional 

resource value it must “remain suitable for breeding, resting, or 

feeding by these species during the normal period these species 

would use the habitat.” N.J.A.C. 7:7A-3.2(b)3. DEP’s Protocols for 

the Establishment of Exceptional Resource Value Wetlands provides 
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the parameters suitable for the habitat for migratory raptors. 

These parameters generally include (1) deciduous, mixed, or 

evergreen wetland forest; (2) deciduous, mixed, or evergreen scrub-

scrub wetlands; and (3) freshwater or tidal emergent wetlands.  

Attached as Exhibit B is DEP’s Migratory Raptor Protocol. I 

determined that the wetlands remaining between 15th and 14th Avenues 

provide habitat for at least three listed species which/that is 

suitable for resting or feeding by songbirds upon whom migratory 

raptors prey upon and would therefore, be suitable resting or 

foraging habitat for migratory raptors. State listed species for 

which these habitats would be most suitable for include the 

peregrine falcon (state endangered), norther harrier (state 

endangered), and the American kestrel (state endangered). As a 

result, I determined that the mapped freshwater wetlands between 

15th and 8th Avenues to be of exceptional resource value.     

 

I certify that the foregoing statements made by me are true.  

I am aware that if any of the foregoing statements by me are 

willfully false, I am subject to punishment. 

 

Dated: 12/2/2022 _Laurance S Torok 
      Laurance S. Torok 
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PROTOCOLS FOR THE ESTABLISHMENT OF  

EXCEPTIONAL RESOURCE VALUE  

WETLANDS PURSUANT TO THE FRESHWATER  

WETLANDS PROTECTION ACT  

(N.J.S.A. 13:9B-1 ET SEQ.) BASED ON  

DOCUMENTATION OF STATE OR FEDERAL ENDANGERED OR 

THREATENED SPECIES 

JANUARY 2013 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A cooperative effort of 

THE DIVISION OF LAND USE REGULATION  

 

OFFICE OF NATURAL LANDS MANAGEMENT 

DIVISION OF PARKS AND FORESTRY 

and 

THE ENDANGERED AND NONGAME SPECIES PROGRAM 

DIVISION OF FISH AND WILDLIFE 

http://www.nj.gov/dep/landuse/ 
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Knieskern's beaked-rush (Rhynchospora knieskernii)...................................................P4-1 

 

Appendicies 
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Name:  Migratory Raptors 

 

Status:  State Endangered 

  Bald Eagle (Halieetus leucocephalus) *** 

  Northern Harrier (Circus cyaneus) ** 

Peregrine Falcon (Falco peregrinus) 

Red-Shouldered Hawk (Buteo lineatus) ** 

   

  State Threatened 

  Osprey (Pandion haliaetus) ** 

  Long-eared owl (Asio otus) 

  American kestrel (Falco sparvius) 

   

   

**  State listing for breeding status only; species breeds, migrates and/or overwinters 

in Cape May. 

*** Breeding population endangered, wintering population threatened. 

 

Habitat: 

 

Types of habitat expected to be used during the migration period, from September 1 to 

December 1, by each of the six species identified above are described below.  Unless 

otherwise noted, migratory raptors are associated with vegetative communities 

structurally similar to those used during the breeding season.  Factors which affect the 

suitability of a habitat for breeding use are human disturbance, competition, and 

predation.  The fore mentioned factors, however, do not have a large role in the 

determination of the suitability of a particular habitat for use by migrating birds. 

 

American Kestrel 

 

Kestrels are commonly associated with open areas with few trees containing cavities; wet 

meadows; forest edges; and orchards (DeGraaf and Rudis 1986).  Wintering kestrels have 

been shown to favor disturbed grassland habitats but will also use undisturbed grassland, 

old fields and plowed fields in Missouri (Toland 1987).  Habitat use in Kentucky 

followed a similar pattern with pastureland and old field being the primary habitats used 

(Sferra 1984).  Roost locations for wintering birds in Pennsylvania included tree branches 

(maples, pines and oaks), tree cavities and multible human structures (Ardia 2001). 

 

Bald Eagle  

 

The preferred foraging habitat of the bald eagle is open water: rivers, lakes, and estuaries 

(DeGraaf et al. 1980).  The primary prey item for eagles is fish though they will take 

various species of birds, reptiles, mammals, and invertebrates (Retfalvi 1970; Dunstan 

and Harper 1975; DeGraaf et al. 1980; Cline and Clark 1981; Todd et al. 1982; Frenzel 

1984). 
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Trees in proximity to water are the favored perch site for eagles (Stalmaster and Neuman 

1979; Steenof et al 1980; Chester et al. 1990).  Perch sites generally consist of tall (mean 

21.1 m / 69 ft), large (mean 42.3 cm / 17 in) trees featuring stout, horizontal branches 

with at least one side facing an open area (Steenof et al. 1980).   

 

Roosting habitat tends to be located near water and features mature living or dead 

hardwoods or softwoods (Steenof 1978; Keister and Anthony 1983; Stalmaster and 

Gessaman 1984; Keister et al. 1985; Buehler et al 1991)  

 

Long-eared owl 

 

In general, long-eared owls are associated with open field or meadow habitats 

interspersed with hedge rows, wood lots, conifer groves or plantations for breeding and 

winter roosts (Bent 1938; Craig and Trost 1979: Wijnandts 1984; DeGraaf and Rudis 

1986; Marks 1986; Kren 1987: Bosakowski et al. 1989a).  Evergreen species are favored 

for roosting habitat though hardwood stands may also be used (Randle and Austing 1952: 

Smith 1981; Craig et al. 1985; Bosakowski et al. 1989b:).   Getz (1961) found long-eared 

owls to feed over open field habitats because of the low amount of cover available for 

microtine prey.  Areas less favored included bog, marsh, and several forested habitats. In 

Cape May, owl banding stations captured long-eared owls in various habitats, including a 

red cedar (Juniperus virginiana) grove, hay fields and brackish marsh (Duffy and 

Kerlinger 1993) 

 

Norther Harrier  

 

Northern harriers are primarily a species of the open country; occurring in such habitats 

as farm fields, salt and freshwater marshes, swamps, bogs, and wet meadows (Hall 1983; 

Laughlin and Kibbe 1985; Serrentino 1989).  Freshwater wetland vegetation occurring in 

northern harrier habitats include meadowsweet (Spiraea latifolia), red-osier dogwood 

(Cornus stolonifera), sedges (Carex spp.), bulrushes (Scirpus spp.), goldenrod (Solidago 

spp.), willow (Salix spp.) and wet hayfields dominated by reed canary grass (Phalaris 

arundinacea) (Serrentino 1987; Hamerstrom and Kopeny 1981; Laughlin and Kibbe 

1985).  Coastal habitats feature northern bayberry (Myrica pensylvanica), black 

huckleberry (Gaylussacia baccata), wild rose (Rosa spp.), common reed (Phragmites 

australis), salt hay grass (Spartina patens), smooth cordgrass (S. alterniflora), and poison 

ivy (Toxicodendron radicans) (Holt and Melvin 1986; Dunne 1984; England 1989).   

 

Osprey  

 

Ospreys primarily feed upon fish and forage in estuarine, river, and lake habitats during 

migration.  Water bodies should be free of dense emergent or subemergent vegetation as 

well as dense, overhanging vegetation from the banks or shore (Hynes 1970; Postupalsky 

and Stackpole 1974; Prevost 1977).  Favored perch sites are similar to nest sites, 

principally being live or dead trees, but also buoys, channel markers, nest platforms, or 

utility poles (Berger and Mueller 1969; Wiemeyer 1971; MacCarter 1972; Prevost 1977; 

Rhodes 1977).  Little is documented in regard to osprey roost habitat. 
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Peregrine Falcon  

 

Peregrine falcons in New Jersey feed primarily on avian prey (Steidl 1989).  Foraging 

habitats are usually open areas such as lakes, rivers, and marshes where prey are 

abundant and vulnerable (Evans 1982; Palmer 1988).  During migration, peregrines will 

use open areas (e.g. fields), forest and ecotones to forage on passerine prey (K. Clark 

pers. comm). 

 

Red-Shouldered Hawk 

 

A review of the literature indicates that red-shouldered hawks are commonly associated 

with habitats varying from lowland hardwood, mixed, and conifer forests to upland 

mixed and conifer forests (Henny et al. 1973; Bednarz and Dinsmore 1981; Titus and 

Mosher 1981; Crocoll and Parker 1991).  Surrounding habitats were almost always 

characterized by nearby waterbodies (e.g. swamps, rivers, ponds) and tracts of forest 

(Kimmel and Fredrickson 1981; Morris and Lemon 1983; Bosakowski et al.1992a).  In a 

study of southern New Jersey breeding habitats, red-shouldered hawks were commonly 

associated with younger wetland forests typified by Atlantic white cedar, red maple (Acer 

rubrum), black tupelo (Nyssa sylvatica), sassafrass (Sassafras albidum) and sweetbay 

(Magnolia virgiana) with surrounding habitats of oak-pine forest and agricultural fields 

(Dowdell and Sutton 1992). 

 

Survey Methodologies: 

 

Additional information regarding the techniques used for the Cape May studies cited 

above and their applicability to a particular site may be obtained from the: 

  

Endangered and Nongame Species Program 

NJDEP 

Division of Fish, Game, and Wildlife 

501 East State Street, Trenton, New Jersey 08625 

 

Regulatory Guidelines: 

 

1. Area of documentation: The lower 10 kilometers (6 miles) of the Cape May peninsula.  

Identifiable by Universal Transverse Mercator line 43.18 on U.S.G.S. suvey quadrangles 

Rio Grande and Stone Harbor. 

 

2. Suitable habitat: Vegetational communities featuring the following characteristics will 

be considered to provide habitat for one or more of the species described above. 

 

 a. Deciduous, mixed, or evergreen wetland forest: 

  i. Mature trees of a dbh of 20 cm (8 in) or greater    

  ii. Canopy height of 6.1 m (20 ft) or greater  

  iii. Snags, dead, or down material 
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vi. Shrubby understory vegetation.  The density of the shrub layer affects raptor 

foraging habitat suitability. 

 

 b. Deciduous, mixed, or evergreen scrub-shrub wetlands: 

  i. Overstory height of < 6.1 m (20 ft) 

  ii. Songbird food and cover plants including, but not limited to: 

   winterberry holly (Ilex verticillata) 

   poison ivy (Toxicondendron radicans) 

   elderberry (Sambucus canadensis) 

   willow oak (Quercus phellos) 

   red maple (Acer rubrum) 

   honeysuckle (Lonicera spp.) 

   red cedar (Juniperus virginiana) 

   Virginia creeper (Parthenocissus quinquefolia) 

   wild cherry (Prunus spp.) 

   winged sumac (Rhus copallina) 

   hackberry (Celtis spp.) 

   grape (Vitis spp.) 

   holly (Ilex opaca) 

   pokeweed (Phytolacca americana) 

   sourgum (Nyssa silvatica) 

   sassafras (Sassafras albidum) 

   waxmyrtle (Myrica certifera) 

   goundsel tree (Baccharis halimifolia)  

(Sutton 1989) 

 

 c. Freshwater or tidal emergent wetlands: 

  i. ground cover plants such as: 

   phragmites 

   sedges 

   rushes 

   salt meadow cordgrass 

   saltmarsh cordgrass 

   tall cordgrass (Spartina cynosuriodes) 

   cattails (Typha spp.) 

   hightide bush (Iva frutescens) 

   red cedars 

   red maple 

 

  ii.  Any of the songbird food plants described above. 

  iii. Interspersed open water areas. 

 

Wetland complexes that feature an interspersion and juxtaposition of the forementioned 

habitat types are of greater value than monotypic stands.  Maintained areas (e.g. lawns, 

detention basins) will not be considered as suitable habitats. 
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3. Other factors affecting habitat suitability: The size of the wetland complex associated 

with a property and the amount of human disturbance present will impact the suitability 

of the site for use by migratory raptors.  As a rule, isolated wetland habitats less than 0.4 

ha (1 ac) in size will not be considered suitable habitat unless: (a) the wetland is a 

component (i.e. within 150 feet) of a larger wetland complex; (b) the wetland and entire 

area of the 150 buffer is a component of a larger upland forest complex (see above 

description) and/or (c) a listed migratory raptor is observed using the wetland for “resting 

or feeding” during the migratory season as defined above.  For monotypic wetland 

communities dominated by phragmites or cattails, the structural diversity of the upland 

buffer community and level of development or disturbance on and adjacent to the 

property will affect the suitability of the wetland habitat. 

 

Varying levels of human activity have been demonstrated to alter migratory raptor use of 

fields and displace prey species at Higbee Beach Wildlife Management Area (Clark and 

Niles 1986; Niles and Clark 1987).  As a result, the intensity of human disturbance 

experienced by an onsite wetland and the degree of surrounding development must be 

evaluated, on a case-by-case basis, when determining the suitablity of wetland habitats 

for migratory raptor use. 

 

Rationale: 

 

The wetlands of the Cape May peninsula have been documented as providing critical 

habitat for migratory raptors in studies conducted by the staff of the Cape May Bird 

Observatory and the Division of Fish, Game, and Wildlife (DFGW).  Between 47,000 

and 88,000 raptors occur on or above the peninsula during the fall migration period 

(Dunne and Sutton 1986).  Kerlinger (1989) listed Cape May as one of the most 

significant locales for migratory birds in the world.  At least eleven species of raptor have 

been documented during the migrations including both federal (peregrine falcon, bald 

eagle) and state (red-shouldered hawk, osprey, northern harrier) listed species.  As much 

as 90% of these birds are immature (Niles 1989). 

 

Research conducted by the DFGW's Endangered and Nongame Species Program has 

further defined the importance of wetland habitats in the lower 10 km of the Cape May 

peninsula.  Studies conducted for a 30 kilometer portion of the peninsula and, 

subsequently, the lower 10 kilometers have reached the following conclusions: 

 

1. Accipiters, falcons, and ospreys generally increase, significantly, within 10 kilometers 

of the point while harrier and buteo numbers are evenly distributed throughout the entire 

peninsula (Niles 1986); 

 

2. A 30% increase in residental development between 1972 and 1986 has resulted in a 

significant loss of natural habitats available for use by migratory birds in the lower 10 

kilometers (Niles 1989); 

 

3. A statisical analysis of raptor observation data indicates that migratory raptor numbers 

are evenly distributed throughout the lower 10 kilometers and that species tend to be 
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associated with similar structural habitats as those used by breeding birds (L. Niles pers. 

comm.); 

 

4. Rather than simply flying over the peninsula and continuing south across the Delaware 

Bay, raptor numbers concentrate in the lower 10 kilometer, generally, and along the 

western half of the peninsula, specifically.  They forage and roost for varying periods 

before continuing south (Holthuijzen et al. 1982; Niles 1986). 

 

Based on these findings, the Department has concluded that wetland habitats in the lower 

10 kilometers of the Cape May peninsula are of local, statewide and regional signficance 

to the maintenance of North American raptor populations.  As a result, suitable wetland 

habitats within this area are determined to be of exceptional resource value. 

 

Primary Authors: 

 

Larry Torok, NJDEP, Division of Land Use Regulation 

Larry Niles, NJDEP, Endangered and Nongame Species Program. 
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