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Planning Division 
Environmental Branch 

DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT CORPS OF ENGINEERS 

P.O. BOX 4970 

JACKSONVILLE, FLORIDA 32232-0019 

TO WHOM IT MAY CONCERN 

FEB 1 I 2015 

This scoping letter is being promulgated by the U .S. Army Corps of Engineers (Corps) in 
compliance with public coordination requirements of the National Environmental Policy Act. 
The purpose of this correspondence is to inform the public on the status of the Brevard 
County, Florida, Mid-Reach Segment, Hurricane and Storm Damage Reduction Federal 
Project (Mid-Reach Project), and to provide additional opportunity for comment. 

The Mid-Reach Project has been Congressionally authorized, however Federal 
construction funds have not been appropriated. Based on the current budget cycle, the 
earliest Federal construction funds could be appropriated in a bill is Fiscal Year 2017. On the 
other hand, State and/or local funds could be advanced for construction in Fiscal Year 2016. 
The Mid-Reach Project consists of approximately 7.8 miles of beach , and is located between 
Patrick Air Force Base and the community of Indialantic. The proposed work would reduce 
storm damages for buildings and public infrastructure along the Mid-Reach by maintaining 
the beach and/or rebuild ing the dune. The original study stated that beach quality sand from 
an offshore borrow site, Canaveral Shoals, would be used to construct this project via truck 
haul placement. However, the Corps and Brevard County, the Non-Federal Sponsor for this 
project, are investigating the possibility of using sand from commercial upland quarries as 
well as Canaveral Shoals. Quarried sand would be required to meet the same State and 
Federal criteria as sand from Canaveral Shoals, which means that the placed sand must 
have similar characteristics as the naturally occurring sand on the Mid-Reach Segment 
beach. The quarried sand would be truck hauled and placed on the beach in the same 
manner proposed for sand from Canaveral Shoals. The trucks would access the beach at 
several locations along State Road A1A 

The Corps welcomes your views and comments on the proposed use of commercial 
quarries as an additional source of sand Your concerns will be appropriately considered and 
discussed in a draft Environmental Assessment which will update the original Supplemental 
Environmental Impact Statement prepared for this project. Please send your comments or 
inquiries to Mr. Paul Stodola at the letterhead address within thirty (30) days of the date of 
this letter You can also send your comments to us via email at 
Paul.E Stodola@usace.arrny.rnil 
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Please let us also know if you would like to receive future notifications on this project. 
If you do not wish to receive future notices, please send an e-mail to Mr. Stodola asking that 
your name and address be removed from the project notification database for this project. 
You may also indicate if you would like to receive all updates electronically, rather than by 
mail. 
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DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT CORPS OF ENGINEERS 

701 San Marco Boulevard 

JACKSONVILLE FLORIDA 32207-8175 

Planning and Policy Division 
Environmental Branch 

To Whom It May Concern: 

MAR 0 4 20\6 

Pursuant to the National Environmental Policy Act and U.S. Army Corps of Engineers 
Regulation (33 CFR 230.11 ), this letter constitutes the Notice of Availability of the Draft 
Environmental Assessment (EA) for the Proposed Use of Upland Quarries as an 
Additional Source of Sand to complete the Hurricane and Storm Damage Reduction 
Project, Mid-Reach Segment, Brevard County, Florida. Background information on the 
project is enclosed. 

An electronic copy of the draft EA 1s available for your review at the following website 
Click on Brevard County, then scroll down to Mid-Reach Segment (Hurricane and Storm 
Damage Reduction Project, dated February 2016) and click on the draft EA with 
Appendices A and B. Also posted are Appendix C (Public Correspondence), Appendix D 
(Agency Documents). and the draft Finding of No Significant Impact (FONSI) 

http://www.saj.usace.army.mil/About/DivisionsOffices/Planninq/EnvironmentalBranch/Envir 
onmentalDocuments.aspx 

Please submit questions or comments on the draft EA in writing to the letterhead 
address above or by email(Paul.E.Stodola@usace.armv.mil) within 30 days of receipt of 
th is letter 

,..,---
Sincerely, 

Jason J Spinning 
Acting Chief. Environmental Branch 

Enclosure 



Enclosure: Draft Environmental Assessment, Proposed Use 
of Upland Quarries as an Additional Source of Sand, 
Hurricane and Storm Damage Reduction Project, Mid-Reach 
Segment 

Project Background 

The U.S. Army Corps of Engineers, Jacksonville District (USACE), is proposing to 
periodically nourish the beach and/or rebuild the dune within the Mid-Reach Segment, 
Brevard County, Florida. A detailed description of th is project can be found in the Final 
Integrated General Reevaluation Report and Supplemental Environmental Impact 
Statement, Brevard County, Florida, Mid-Reach Segment, Hurricane and Storm 
Damage Reduction Project (2011, revised 2014). In summary, this report recommended 
a small-scale beach fill varying from a 0-foot to 20-foot extension of the mean high 
water line plus advanced nourishment to maintain the design volume. The 
recommended source of sand would be the offshore borrow site known as Canaveral 
Shoals Sand from the shoals would be placed at a dredged material management area 
on Cape Canaveral Air Force Station (CCAFS). and then truck-hauled to the Mid-Reach 
Beach Approximately 3.0 acres of nearshore hardbottom would be directly and/or 
indirectly impacted by sand placement activities This loss would be offset by 
constructing 4.8 acres of artificial reef comprised of articulated concrete mattresses 
Subsequent to completion of the report, the USACE and Brevard County, the Non
Federal Sponsor for this project, further investigated the possibility of using sand from 
upland quarries as well as Canaveral Shoals to nourish the Mid-Reach Beach. This 
Environmental Assessment evaluates the use of upland quarries as an additional 
source of sand 
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REPL' TO 
,.TTENTION OF 

DEPARTMENT OF THE ARMY 
JACKSONVILLE DISTRICT CORPS OF ENGINEERS 

701 San Marco Boulevard 

JACKSONVILLE, FLORIDA 32207-8175 

Planning and Policy Division 
Environmental Branch APR 2 3 2015 

Mr. Mike Daniel 
Surfrider Foundation 
P.O. Box 372923 
Satellite Beach, FL 32937 

Dear Mr. Daniel : 

Reference is made to your letter dated March 13, 2015, in which you provided 
comments in response to our scoping letter on the Mid-Reach Federal Project. Many of 
your concerns have been previously addressed in the Final Integrated General 
Reevaluation Report and Supplemental Environmental Impact Statement (2010) and/or 
in our response to Surfrider's letter dated March 5, 2010. You also requested another 
public meeting to readdress concerns about this project. As we stated in our scoping 
letter, the Mid-Reach Federal Project has been Congressionally authorized. Therefore, 
another public meeting to discuss this project will not be scheduled. 

The purpose of our scoping letter was to provide the public with an opportunity to 
comment on the proposed use of commercial upland quarries as an additional source of 
sand to maintain the Mid-Reach beach. It is important to note that Federal construction 
funds have not been appropriated to construct this project. If Federal funds or State 
and/or local funds become available, then placement of sand on the Mid-Reach beach 
would be performed in accordance with the design template discussed in the 2010 
report. Surveys would also be performed prior to sand placement in order to determine 
whether sufficient erosion has occurred that needs to be offset in order to maintain the 
beach We do agree with many of your comments regarding the quality of sand from 
commercial upland quarries. Quarried sand would be required to meet State and 
Federal criteria Pursuant to the Florida Department of Environmental Protection permit 
(Specific Condition 3d) issued for this project, an upland sand source shall be identified 
1f applicable, and the sediment characterization of that source provided to the 
Department for review and approval This will allow the Department to approve use of 
that source should additional material be needed _" We also agree that appropriate 
quality control and quality assurance protocols would be needed to insure that only 
suitable sand is placed on the Mid-Reach beach. The State permit (Specific Condition 
6) states "implementation of, and adherence to, the attached "Beach Fill Sediment 
Quality Assurance/Quality Control Plan" (latest revision dated May 14. 2008 and 
approved by the Department on May 15, 2008) is a condition of this permit." 
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Your concerns on the use of sand from commercial upland quarries to maintain the 
Mid-Reach beach will be addressed in the draft Environmental Assessment (EA) that 
we are preparing. Surfrider will be provided an opportunity to comment on the EA and 
we look forward to receiving your comments. 
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P.O. Box 372923 Satellite Beach, FL 32937 - www.surfrider.org/sebastianinlet - sebastianinlet@surfrider.org 

US Army Corps of Engineers 
Jacksonville District 
Jacksonville FL 

Mr. Stodola, 

April 2, 2016 

Thank you for the opportunity to comment. In our last comment letter, we noted the rapid accretion in 
the Mid Reach area, and offered reasons why this is happening. The North Reach projects (and PAFB 
projects) are acting as feeder beaches during southbound littoral flow, and likewise the South Reach 
project acts as feeder during northbound littoral flow. We again ask for the Corps or your contracted 
engineering firm's opinions regarding this accretion. Material placed in dune fill projects (2006 and 
2014) done by Brevard County also plays a role in this shoreline advancement as the material 
equ ilibrates. 

In Appendix A of the draft EA, on p70 under Determination of Cumulative Effects, it is stated that no 
cumulative adverse effect to exposure of existing nearshore hardbottom has occurred. This is false. 
Much of the nearshore reef has been buried as shoreline and MHW have advanced seaward. We would 
like for Corps and/or other parties to explain to us how shoreline and MHW can advance seaward 
without burial of documented reef that historically was intertidally exposed. These cumulative effects 
are obvious to the casual observer. We also have photos to document, using intertidal reef reference 
points. 

The current crisis in our Indian River Lagoon (huge harmful algae blooms, fish kills destroying a once 
world-class fishery) dict ates that Federal, state, and local financial resources are re-directed away from 
the Mid Reach project and allocated to IRL recovery efforts. Removal (by dredge) of legacy nutrient load 
muck deposits are designated as a priority, much more important than a beach project on an accreting 
shoreline. The Corps should be dedicating their resources to our IRL. 

We are glad to see that you have included an improved standard for upland-sourced fill material. If and 
when this project is initiated, those standards will provide a better material if the upland sources are 
utilized. 

Nearshore reef (which the Corps references as "rocks", while reserving the "reef" term only for 
mitigation - in a transparent attempt to glamorize the mitigation) is an important habitat for juvenile 
green turtles. We fail to see this recognized sufficiently in any of this project's documentation, except 
again in reference to attempted mitigation. P71 Appendix A, section e, states that life stages of aquatic 
species will not be adversely affected. Green turtles shelter underneath the reef ledges which will be 
filled by this project, not to mention the reduction in exposed coquina reef which supports the growth 
of their food supply (macroalgae). This is a direct adverse effect. Please see the attached research paper 
which demonstrates the importance of nearshore reefs to green turtle, and the turtle's preference for 
shallower reefs. This paper augments previous research on Brevard's nears ho re reefs by Dr. Karen 
Holloway-Adkins, and the NHB synthesis commissioned by the FDEP. All of Florida's nearshore reefs are 
important habitat for vulnerable life stages of these ESA-protected species. 

'v"ss10 i ~tatemert - The S1.1rf.'1de Foundation is u no i-pror: e 1 monrnental organization deJ1cated to the preservation a11Cf 
enjoyment ol lh_ wiJ Id's oc:ea 1s \:J~es <:id bear he::. for all p:::op'e lhrou~h i:onserva! ;.in acLv1;,rn researcl and education 



P.O. Box 372923 Satellite Beach, FL 32937 - www.surfrider.org/sebastianinlet - sebastianinlet@surfrider.org 
Given the decline of our estuaries {their other coastal nursery habitat), these reefs take on increasing 

importance. The proposed mitigation is not in-kind, and will not provide the same functions. In addition, 
documented failure of mitigation attempts to produce similar fish assemblages were provided in our 
previous comment letters. 

We wou ld repeat our demand that mitigation "reefs" be completed, monitored, and proven in advance 
of any beach construction. It is our opinion that mitigation will fail. 

Numerous special conditions were placed on this project relating to the future function of the 
mitigation. These conditions should be listed in the final EA, and any construction plans moving forward. 
These conditions are as follows, quoted from GRR: 

b. Special Conditions. 
(I) The pem1it, if issued, will include success conditions describing the minimum success criteria of 
the mitigation reef as follows: 
(i) A minimum of3.8 acres of mitigation reef shall remain fully exposed during the first 
three years of physical monitoring; 
(ii) Seventy- fi ve percent of all species (or genera if identification to the species is not possible) of 
macroalgae and attached invertebrates that were recorded on the natural hardbotom are present on the 
artificial reef; 
(iii) It shall also be documented that juvenile green sea turt les are observed utilizing artificial reef as 
a she lter and foraging habitat; 
(iv) If more than one acre of the mitigation reef subsides and/or the biological success criteria are not 
met during the first three years of mon itoring, the Permitted shall propose additi onal m iligation for 
the Corps' review and approval: and, 
(v) lf reasonable assurances that the impacts will not be fully offset with the mitigation no future 
beach nourishment will be authorized. Discontinuing beach nourishment in the area shou ld allow the 
hardbottom, which was buried by the restoration project, to become re-exposed over time. 

Sincerely, 
The Executive Committee 
Surfrider Foundation, Sebastian Inlet Chapter 
Email chatr@sebasttaninletsurfnder.org 

M ss ori staten enl ~ The Suird:.r Fo.inda' on tsar on-pro't er~ •onmcntal organ1zatiori dco C3ted to Int: J»tServot ,Jfl and 
nl'1yr1F"rtl of t'1e wC'rld s OC"ans \'aves and beache~ for all peopn through cons1::"Vat1on act v ~'Tl researCl'l a:id educat on 



From: John Barber 
Stodola. Paul E SA) To: 

Subject: Re: [EXTERNAL] Mid-Reach Project 
Tuesday, March 22, 2016 2:02:36 PM Date: 

Mr. Stodola. 

Thank you for the prompt response. I'm glad that the project is still on track but a little dismayed that the beach 
renourishmcnt won't begin until the 2018-19 time frame. I appreciate the information . 

-John Barber 

On Tue, Mar 22, 20 16 al 12:47 PM, Stodola, Paul E SAJ <Paul.E.Stodola@usace.army.mil 
<mailto·Paul.l:.,Stodolaausacc armv,mj l> > wrote: 

Dear Mr. Barber, 

There arc se..,cral components that are included within the Mid-Reach project. The first item that we are 
preparing plans and specifications for is the mitigation feature construction. W e recci\ cd 2016 work-plan funding 
for the construction of this feature and il is anticipated that we will have a September award for the contract. 
following this action. we will move forward with plans and spcci fical ions for the first beach nourishment. in Lhe 
2018/2019 timeframe. Material will be mined, stockpiled and then placed on the beach . 

Thank ) ou for your continued interest in this project! 

Paul Stodola 
Biologist. En\'ironmental Branch 

U.S. Army Corps of Engineers 
.Jacksonville District 
P.O. Box 4970 
Jacksomille. FL 32232-001 9 

Phone:904-232-327 I <tc l:904-232-327 l > 
Fa\:904-232-3.J..12 <te l:904-232-3442> 

-----Original f\ lessage-----
l·mm: .John BarbtT [mailtn·iharberlnX 11 gmai! ,· .. m <maj lt .. ·jharhrr!U!:i '' i,;nrnjl.t•11m> I 
Sent: I ucsday. r-. tarch 22. 2016 I 0:48 ,\l\1 

Io: Stndola, Paul I SAJ <Paul.E.Stotlola!Lusace . .irm) ,mi l < mailto:Paul t·, St111h1la ii w.acc arm\ mil>> 
Su~ject : [ l ~XTER1'. \l. I Mid-Reach Project 

I lcllu. 

Can )t'll tell m~· if'lh~rl!' i~ un updatl:'d timclinc l\1r C{1mrlc.:1ion l'flh1: Rr~Hml Count) , FloritlJ ~litl- R~·ach 
l'rojt:ct? Thank) nu. 

-John Barht:I' 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Maria Russo <mcr1812@gmail.com> 
Saturday, February 14, 2015 5:58 PM 
Stodola, Paul E SAJ 
[EXTERNAL] Brevare Co , FL Mid-Reach Segment 

I am in full agreement with the proposed use of commercial quarries as additional an source of sand for the Brevard Co., 

FL Mid-Reach Project. Additionally, any steps you might take to reduce storm damages would be greatly appreciated . 

Maria Russo 

407 Highway AlA #423 

Satell ite Beach, FL 32937 

(4 Blocks South of Patrick Air Force Base) 



From: 
To: 
Subject: 

Date: 

Paul. 

Joyce Magill 
Stodola. Paul E SAJ 
[E)(ft:RNAL] Re: Brevard County, Hurricane and Storm Damage Reduction Federal Project (Mid-Reach Segment); 
Notice of Availability of Draft Environmental Assessment 
Wednesday, March 09, 2016 7:24:43 AM 

Thank you for this information. I'm interested in learning exactly w here the south boundary is. I live at 1925 N Hwy 
A JA. 
I'm also interested in learning about the proposed sand. We have finally started to enjoy the more native, powdery 
white sand covering that awful stuff left from the last restoration. Last time, beautiful sand was put down, then 
horrid sand was placed atop it. 
Can you te ll me where the differing sand came from in the last restoration? I'm' ery curious. 
It's my hope that the best quality sand will be used. 

Thank you. 
Joyce Magill 

Sent from my iPad 

> On Mar 4, 2016. at 12:54 PM. Stodola. Paul E SAJ <Pau l.E.Stodola@usace.arm).mil> wrote: 
> 
..,. Dear Reader. 
> 

> You previously expressed an interest in receiving electronic updates on the Brc\'ard County. I lurricane and Stonn 
Damage Reduction Federal Project (Mid-Reach Segment). Please find attached a Notice of AYailability for the dratl 
Environmental Assessment on the proposed use of upland quarries as an additional source of sand to construct this 
project. 

>Thank you fo r your continued interest in this project! 
> 
> Paul Stodola 
~ Biologist. Em ironmental Branch 

> U.S. Arm) Corps of Engineers 
Jacksonville District 
P.O. Bo:-.. 4970 

> Jacks01l\ illc. FL 32232-00 I lJ 

> Phonc:904-232-J27 l 
> Fa-..::904-232-3442 

\liJ-Rcalh Noticc_OI' .t\' .1iluhility_Drartl::./\_tm.pdl'> 



Fromi 
To: 
Subject: 

Matt Remmg 
Stodola. Paul E SA) 
[EXTERNAL] Re: Brevard County, Hurricane and Storm Damage Reduction Federal Project (Mid-Reach Segment); 
Notice of Availability of Draft Environmental Assessment 

Oate: Friday, March 04, 2016 1:35:59 PM 

Paul, 

r think you guys should quit whi le you're ahead. Wrecking the enti re beach to save a few doomed condos is as dumb 
as mosquito impoundment. Considering the fact that the lagoon is doo doo brown right now. I don't think anyone is 
going to be able to stop the public backlash when it comes. Please keep me posted with updates on the mid reach 
projects. 

-Matt 

On Mar 4, 2016 12:56 PM. "Stodola, Paul E SAJ" <Paul.E.Stodola@usace.army.mil 
<mail!o:Paul.E.Stodola1i'usacc armv,m jl> >wrote: 

Dear Reader. 

You previous!) expressed an interest in receiving electronic updates on the Brevard Count). Hurricane and 
Storm Damage Reduction Federal Project {Mid-Reach Segment). Please find auachcd a Notice of A\ ailabilit) for 
the draft Environmental Assessment on the proposed use of urland quarries as an additional source of sand to 
1:onstruct thi!:. project. 

Thank ) ou for ) our continw.:J interest in thb project! 

Paul Stodola 
Biologist. Em ironmental Branch 

U.S. Ann) Corps of Engineers 
Jacksonville District 
P.O. Box 4970 
Jackson\'ille, FL 32232-00 I 9 

Phune:904-232-3271 <tel :904-232-3271> 
Fa:-\:904-232-3442 <tcl:904-232-3442> 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject; 

Kenneth Graesser <ksg1938@yahoo.com> 
Saturday, February 14, 2015 6:07 PM 
Stodola, Paul E SAJ 
[EXTERNAL] Mid-Reach Project 

I do not have any objection to using quarried sand with the controls you stated. Also, we would like any future 
communications on this project sent to our email address ksg3@sbcglobal.net. Shirley Graesser Trust Kenneth Graesser 
Trustee. 
Thank you, Kenneth Graesser 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

To the US Army Corps 

kfagan 1@peoplepc com 
Sunday, February 15, 2015 2.39 PM 
Stodola , Paul E SAJ 
[EXTERNAL) MID-REACH PROJECT 

This is a reply to the letter I received regarding the Mid-Reach Project. I am in favor of this project ASAP as many of the 
strong tides and storms have decreased our beachfront. 

I have no concern about using commercial quarries as long as the quality and color of the sand is the same at no 
additional cost. If it costs more or the sand is different I do not support commercial use. 

I do wish to receive all future notifications and updates about this project and would like to receive via email. 

My email address is kfaganl@peoplepc.com <mailto:kfaganl@peoplepc.com> 

Thank you for the information. 

Kathy Fagan 

2035 HWY A1A #301 

Indian Harbour Beach, Fl, 32937 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Margaret & Keith STROUP <okstroup@bellsouth.net> 
Sunday, February 15, 2015 5:58 PM 
Stodola, Paul E SAJ 
[EXTERNAL] Mid Reach Project 

Our beach is disappearing. Even without major storms the distance between the ocean and our sea wall decreases 

annually. At high tide, the ocean laps against the sea wall. We earnestly desire beach restoration . Almost 1/3 of the 
City of Satellite Beach's annual tax revenue comes from Oceanside dwellings. Those dwellings are under threat without 
sooner than later beach restoration. 
However, a major flaw appears in the plans for 2016. We have watched, in the past, trucks bringing sand to the beach. 
In fact our condo's north windows overlook the staging area in Gemini Park for the trucked in sand. IT DOES NOT LAST! 
It is a waste of time, money and €ffort. 
Before 2006, when we moved to La Colonnade Condominium, we lived in an Oceanside condo in Indialantic. The 

pumped in sand from Canaveral Shoals extended the beach and protected the dwellings there. Most important, that 
beach is still wide, and the sand has not disappeared. 
We need that pumped in sand now- not 2017. 

Margaret A. Stroup 
1303 Highway AlA, #501 

Satellite Beach, FL 32937 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Paul, 

Matt Fleming <mpw.mattf@gmail.com> 
Sunday. February 15, 2015 7:54 PM 
Stodola, Paul E SAJ 
[EXTERNAL] Midreach 

Thank you for sending the letter via mail regarding the mid-reach project. The Army Corps is something that every 
American can be proud of whether they real ize it or not. My intention in responding is singu lar. I do not want to see 
taxpayer money spent investigating graft within the Corp. or local government for abuse of public trust in the form of 
the degradation of the beach. The simple fact is clear and supported by plenty of physical and easily understood 

evidence. It is not a worthwhile project to artificially alter the beach via dumping when it is so much easier to purchase 
threatened properties as they undergo the natural process of succumbing to erosion. I will explain as best I can why 
phased deconstruction of the beachfront represents a much more common-sense perspective on this issue. 

The truth is simple. The beach is eroding, and the owners of structures-which quite provably should have never been 
built in the first place-constitute the primary interest in favor of vain and expensive efforts to impede t he ocean's 
natural littoral processes. Most buildings are not immediately in harm's way. In a perfect world, the owners and 
stakeholders of the few buildings which are, should take fiscal responsibility for their lack of business common sense, 
and cooperate with the financial and governmental agencies in order to affect their deconstruction in an efficient way. 

This, however is not the case. What we have is private companies-in coord ination with the government agencies 
involved-working as well as anyone can to promote this project as both environmentally sound and fiscally responsible. 
If in fact this project was a good thing, it would have broad public support, and the efforts to keep it out of the public 
domain would not be necessary. 

I am an 18 year resident of the beach front. I have seen the projects and their corresponding advertisements come and 
go, along with the environmental degradation which they bear. My understanding of the current proposal is that it w ill 
include dumping millions of pounds of concrete on top of natural coquina reef. This is a mistake. The army corps is 
responsible for many large sca le projects, and it's un ique responsibility-in many ways- leaves it immune to legal 

recourse Regarding this project. this is not the case. 

Tne state is in a position lo undenake the payment for this proiect only because the federal agencies involved know tha\ 
they will be held accountable for severe and provable envir 011mental degradation under the Clean Water Act, The Rivers 
and Harbors Act, and The Beach Act. The state can skate by, but only with a w ink and a nod from the COE. A serious 
investigation by anyone of this project will become both a public relation:. dilemma, as well as a legal gauntlet to those 

involved 

I urge you to p<!S5 this on rn someone whn know~ better, .maybe Gina McCarthy 

-Matt 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 

David West <pattidavewest@yahoo.com> 
Monday, February 16. 201510:52 AM 
Stodola, Paul E SAJ 

Subject: [EXTERNAL] Notice FEB 11 , 2015 RE· Mid-Reach Project 

FEB 16, 2015 

To: Eric Summa, Chief, Environmental Branch 
FM: Dr. 0 . D. West 
1923 HWY AlA, 02, Indian Harbour Beach, FL 32937 

I am very interested in the Mid-Reach Project. It is my understanding that the Corps of Engineers agreed to maintain the 
sand on the beach in the mid-reach area as part of the agreement to allow the NASA Space Program to work on the 
dunes and island area and to use that area for the space program. 

I have lived on the beach since 1982 and have seen the beach lose about 30 feet since I purchased my home there. I 
hope and support the funding of the mid-reach project. It not only effects the value of my property but I could lose my 
home if the dune is not maintained to protect it. 

Please keep me informed by E-Mail and add my voice to those strongly supporting the funding of the project NOW. 

Dr. 0 . D. West 
Mailing address: 4230 Aurantia Rd ., Mims, FL 32754 (321) 482-1782 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Cc: 
Subject: 

Hello Mr. Stodola, 

Ken Cento <kcento@charliefrymyer.com> 
Monday, February 16. 2015 12 55 PM 
Stodola, Paul E SAJ 
l<gce nto@aol .com 
[EXTERNAL] Mid-Reach-Project 

I am in receipt of M r. Eric Sum ma's letter of February 11, 2015 regarding the Mid-Reach-Project. 

I appreciated receiving an update as to what was being done about our beach which continues to deteriorate each day 
and with every Hurricane Season our properties on the Beach are in jeopardy. 

I do not see a problem using the proposed use of commercial quarries as an additional source of sand if it will take care 
of the erosion problem and protect our dunes and beaches I am however quite concern as to the delay that is being 
proposed to take care of the issue at hand. What can home owners do to expedite the delay? Whom can we contact in 
Washington D.C. to address this problem? Would contacting our Congress men & women help? 

Thank you for your assistance and any additional information you can provide would be most welcomed. 

Sincerely, 

Ken G. Cemo 

1465 Highway Al A 

Satellite Beach, Fl. 32937 

kgcellto@aol corn 

krP11tn@c:harliefrymyer.rnm <:m<1iltn:krenio@cht1rliefrymyer cnrn> 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Mr. Stodola: 

Larry Hughes <LarryHughes@cfl.rr.com> 
Monday, February 16, 2015 5:36 PM 
Stodola, Paul E SAJ 
[EXTERNAL] Mid-Reach Project 

I am writing to express my objection to the proposed Mid-Reach Project sand replenishment project between Patrick Air 
Force Base and Indialantic, FL For the record, I am a homeowner on the Atlantic in the affected area - Satellite Beach. 

Dumping sand on our beaches is, at best, a temporary measure. It also causes immeasurable harm to our beaches, the 

f lora and fauna includ ing endangered sea turtles, and the dredging damages off shore submerged lands including the 
Canaveral Shoals in this case. 

An extensive - and expensive - sand replenishment project was undertaken in this same area in 2013. Within six (6) 
months, most of the sand was gone. Today almost no sand remains While this is a 'feel good' preventive measure for 
homeowners, it is, at best, a temporary measure. 

Al though a property owner that would be impacted, I would prefe r to see the dunes ebb and flow naturally. If buildings 
are damaged or lost, insurance covers it. But DO NOT let those properties be built upon again. Rather, the state and/or 
federal government should buy those lands as conservation areas. 

Yes, I do wish to receive further correspondence on this project. 

Thank you. 

Larry E. Hughe: 

1343 Hwv AlA 1151~ 

SntPllite Beach, FL ~2937 

1 321 720.0349 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Hello Mr. Stodola, 

Jim Mahan <jimtmahan@gmail.com> 
Tuesday, February 17, 2015 7:35 AM 
Stodola, Paul E SAJ 
[EXTERNAL] Brevard Mid-Reach Project 

Thank you for your letter with information about the Mid-Reach project. Our home is on the ocean about 2 miles south 
of Patrick AFB so we are very interested in these happenings. 

Please add both our emails to your list for information about the Mid-Reach. 

JimTMahan@GMail.com <mailto:JimTMahan@GMail .com> 

Mnmahan_98@yahoo.com <mailto:Mnmahan_98@yahoo.com> 

Thanks again, 

Jim Mahan 

905 Highway AlA 

Satellite Beach, FL 32937 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Mr. Stodola, 

Russ Pandel <russpwork@earthlink.net> 
Tuesday, February 17, 2015 7:51 AM 
Stodola, Paul E SAJ 
[EXTERNAL] Brevard County Mid Reach Segment Hurncane and Storm Damage Reduction 
Federal project 

I received your letter concerning the Brevard County Mid Reach Segment Hurricane and Storm Damage Reduction 
Federal Project on February 13th, 2015 . 

I am in favor of sand replenishment as a short term solution. I suggest a few approaches for a longer term solution 
below. 

From what I've read the net yearly longshore sand drift is north to south. During the year the pattern does alternate 
from south to north I the summer and north to south in the winter. The Port and Sebastian inlet act as deep water sand 
traps and must be dredged periodically to remain navigable. 

There are documented concerns about wildlife habitat being damaged with repeated sand replenishment and the 
continued monetary cost of this repeated activity. In addition the Indian River lagoon and lower banana river lagoon 
have become increasingly unhealthy due to the inability to flush out all of the accumulated toxic runoff. On island 
property damage to both private and public structures has occurred and continues to increase in cost with each storm. 
Also, Tourist revenue has suffered as the beaches and lagoons have degenerated. 

I suggest a multi activity approach to mitigate the loss of beach sand and habitat along the three reach zones bounded 
by Port Canaveral to the north and Sebastian inlet to the south. The result of implementing items 1-3 below would be a 
less vulnerable shoreline that would build its beaches naturally. This is a result of strategic off shore reef building that 
causes storm surf and large event wave action to occur further off shore, losing energy offshore before reaching the 
shoreline. The habitat for coastal flora and fauna, including turtle nesting sites, would naturally grow and the need to 
replenish the shoreline would diminish. Tourist revenue would rise with improved beach width and structure damage 
from wave action would diminish with a larger natural barrier. By implementing item 4 below the inlet and it's north and 
south jetties would also disrupt the long shore sand flow and reduce long shore beach scouring during storm events. 
Another benefit is that the health of the Indian river lagoon fifteen miles north and south of the inlet and the lower 
banana river lagoon would begin to flush on moon tides and natu rally heal. This approach would benefit all agencies, 
businesses and residents affected by the current degrading state of the beaches and lagoons. 

The below links and brief text are the sources I used to develop t his suggested action. 

l) Continued redistribution of Canaveral offshore sand sholllcl continue. But it's placement should be off shore of the 
111id reach in twenty to thirty feet of water. The sand is placed in individual mounds each around five (5) feet ta ll and 
spaced so that the natural fall of the sand puts each moL1nd just short of 1ouching each other. Not critical on this 
measurement. Just some space so the natural bottom shows through in spots. So around 15 feet apart or so . These 
mounds are placed in groups of seven forming a "V" with a 120 degree angle and with the point facing out to sea. so 
east 

:.>) Mixed into this offshore sand placement should be the tube worms and other reet building flora and fauna This 
may happen as part cit the process of dredging, as the sand dredged would already cont ?. in these marine organisms 
probably alive. 



3) Placed on top of this sand should be flat concrete impregnated "webbing''. This concrete webbing serves to initially 
hold the sand in place and to provide the worms and other marine life with a starter anchor spot from which they build 
out the reef. The webbing itself is approximately four inches wide and makes a checkerboard pattern with the openings 
being one foot square - much like a net used to cover and off load loose cargo on ships. The flat profile and the weight 
of the concrete impregnated net would hold it on the bottom. While the marine life knit it into their new home. 

4) Open another channel for the Indian River lagoon. South of Melbourne beach there are a few very narrow sections 
of land that are also not developed. Two are part of the Archie Carr National Wildlife Refuge that fit this criteria. Brevard 
can purchase the adjoining land and open a channel to allow periodic flushing of the Indian river lagoon. With its 
proximity to Melbourne city it would flush the lagoon quite well and it could become quite a draw for tourist revenue -
if the channel were navigable. 

Archie Carr National Wild life Refuge 

South Highway AlA 

Melbourne Beach, FL 32951 

http://www. boe m .gov I uploaded Files/ Fina 1%20EA %20N%20a nd%20S%20Reach%20Breva rd%20w _AP PS.pdf 

http://www.breva rd county.us/Natura I Resources/Bea ch es/Res to ration Projects 

The term "worm rock" has been used loosely, and sometimes inappropriately, to describe the coquina rock outcrops. 
While these areas do provide habitat for a tube-forming polychaete worm, these rocks also offer shelter, food, and 
breeding areas for a variety of species, including fish, marine turtles, and attached plants and animals. 

Mid Reach Status 
The County has been working with state and federal agencies to develop an acceptable proposal for shore protection 
along the rocky area. The County has obtained both State and Federal permits which authorize limited sand placement 
while minimizing burial of rock habitat. Burial of up to 3 acres of rock. less than 10% of rock in the area, is approved in 
the permits This rock impact will be mitigated by the construction of an artificial reef immediately offshore. Federal and 
state agencies tasked with environmental permitting review for beach projects require that planned damage to 
environmental resources be both minitnized and mitigated, and the County's proposal meets this goal. The relevant 
review agencies include the U. 5. Fish and Wildlife Service, U.S. Environmental Protection Agency, U. 5. A11ny Corps of 
Engineers, the National Oceanic and Atmospheric. Administration's National Marine Fisheries Service. the Florida 
Department of Lnvironrnental Protection and the Florida Fish and Wildlife Conservation Commission 

http./ /www .br evar ticou11t ~1.us/Na t lll al Resou1 ces/Beacl1e~/lnnovativeTec.hno log id 



Submerged Bar Beach Nourishment 

The Board of County Commissioners authorized a study on November 17, 2008 to consider whether the placement of 
re latively modest quantities of sand nourishment in shallow nearshore water may be an economically feasible 

alternative for constructing a limited-scale shore protection project, with the intent being that such shallow-water sand 
placement might provide shore protection {sand renourishment) while being less impactive to marine turtle nesting 
behavior (nesting success) and may incidentally result in temporary augmentation of a surf break. The study specifically 
considered the South Beaches shoreline of Brevard County and concluded the following. Nearshore placement of sand 

should be limited to pre-project depths less than -22.5 ft Mean Lower low Water {MLLW) in order that the sand is of 
benefit to the littoral system. Sand placement in depths less than -14 to -16 ft is of greater benefit, with placement in 
depths less than -10 to -12 ft being most ideal. The study {download here) concluded that it is potentially feasible and 
cost effective to require placement of at least half of the sand in water depths less than -16 to -14 ft; but it is probably 
neither feasible nor economically feasible to require that all of the sand be placed shallower than -16 to -14 ft depths, 
relative to on-beach placement. 

Multi-Purpose Surf Reef Feasibility Study 
In response to significant community interest, Brevard County commissioned a feasibility study for constructing multi

purpose surfing reefs to reduce beach erosion, improve surfing conditions and increase associated recreational 
opportunities. Study results were presented to the public on November 19, 2008 at the Viera Government Center. 

Thanks, 

Russ Pandel 

202 640 1957 voice & vmail 

321 213 3663 cell & vmail 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Mark Palace <palaceproperties@gmail.com> 
Tuesday, February 17, 2015 3:15 PM 
Stodola, Paul E SAJ; Kelly Palace 
[EXTERNAL] scoping letter 

hi. we received the letter rega rding brevard county, florida, mid-reach segment proj ect (where our oceanfront home is 
located at 789 Shell St, Satellite Beach, FL 32937). we have experienced severe erosion recently and would li ke to voice 
our concern. we are located about in the middle of the 7.8 miles of beach t hat comprise the mid-reach project area. in 
fact, our neighbor's home is about to fall into the ocean. we would like to do whatever is necessary asap to reduce 
storm damages. we would endorse the quickest and most efficient form of maintaining the beach and/or rebuilding the 
dune. we have a sea wall that protects a portion of our 120 oceanfront property. perhaps the army corps of engineers 
would be able to expand this sea wall? perhaps an artificial reef in the ocean would help to stop some of the huge 
waves from eroding our dune? what can we do to save our property? thank you. respectfully, mark palace p.s. our new 
mailing address is 423 Emerald Dr. South, Indian Harbour Beach, FL 32937 

Mark Palace, Owner/Broker 
Palace Properties International, Inc. 
Cell phone: 321.704.9305 
Fax number: 321.549.6196 
www.PalaceProperties.com<http ://www.pataceproperties.com/> 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

jehanusey@verizon net 
Wednesday, February 18. 2015 9:09 AM 
Stodola. Paul E SAJ 
[EXTERNAL) Mid-Reach Project concern 

Re: scoping Mid-Reach letter dated Feb 11,2015 

Dear Paul Stodola, 
I am strongly against using any quarry sand for this Mid-Reach project. 
Some of this strange sand finds it's way back to the surf where fish feed and upsets the feeding pattern. 
Using any sand other than off shore sand results in poorer surf fishing. 

Thank you for taking this important factor into consideration. 

Joseph E. Hanusey Jr 
2875 N. Hwy AlA, Unit 402 
Indialantic, FL, 32903 
(321) 622.4022 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Smed <mismed7@gmail.com> 
Wednesday, February 18 2015 10:29 PM 
Stodola, Paul E SAJ 
[EXTERNAL] Mid-Reach Proiect 

We support progressing this project using any sources of sand. We hope this project is funded soon and look forward to 
it starting. 

Mike and Suzanne Smed 
2940 Fairway Drive 
Chaska, MN 55318 

Sent from my iPad 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

tshesser@aol.com 
Thursday, February 19, 2015 10.11 AM 
Stodola, Paul E SAJ 
[EXTERNAL] Mid Reach Project 

I am a board member of an oceanside condominium project in Indian Harbour Beach. I have been in contact with Mike 

McGeary, the county representative, and he has been giving me updates on the project. As to the quarried sand, our 
association( privately) and the county have utilized this material without exhibiting any negative effects. Hopefully, funds 
will be available from the U.S. to complete this project in a timely manner. 

I would appreciate it if you could keep me apprised of any further updates on the project. 

Respectfully, 

Theodore Hesser 
Apt#508 
2055 Hwy AlA 

Indian Harbour Beach, Fl 32937 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Stodola, 

Nancy Tupper <ntupper29@gmail com> 
Thursday, February 19, 20151'.1"1 PM 
Stodola, Paul E SAJ 
[EXTERNAL] Brevard County. FL, Mid-Reach Project 

In reference to the letter from Eric Summa, please maintain my email address for future notifications on the Mid-Reach 
Project 

My concern as a property owner, HOA board member and local Realtor, is the environmental effects of either method of 
the offshore borrow site at Canaveral Shoals or the delivery of quarried sand from an outside area. What is the 
environmenta l effect of removing sand to the Canaveral Shoal site and what would the effect be by bringing in quarried 
sand that is not ''indigenous" to the local area. 

Thank you for the letter from Eric Summa and updating the local owners on this project. 

Kind Regards, 

Nancy Ttlpper 

Nancy Tupper, Realtor 
Cameruci Realty, Inc. 
(407) 590-2493 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Dear sir, 

Ken & Diane Chapin <chapmk@bellsouth.net> 
Friday, February 20, 2015 11 ·27 AM 
Stodola, Paul E SAJ 
[EXTERNAL] Mid-Reach project 

Our Condo is the Eastwind located in the middle of the mid-reach area.Due to previous storm damage our building 

is at risk. 
Regarding use of commercial quarries, I would be in favor of using this type of sand.I know this type of sand was used in 
Indian River county with success.Also by using commercial quarries the job could be completed sooner giving the 
buildings the much needed protection. 

Sincerely, 
Kenneth L Chapin 

1465 N.A1A 
Satellite Beach, Fl.32937 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

ALEXZAK@aol com 
Friday, February 20, 2015 12 58 PM 
Stodola, Paul E SAJ 
[EXTERNAL) Mid-Reach Project sand subsititution 

Paul.. ..... I don't know who reached the conclusion that 'quarried' sand is a suitable substitution ..... but .... they are wrong!! 

The Oceans Condo Association in Satellite Beach, Florida is not in favor of this substitu tion proposal!! 

Alex Zakrzeski, President 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Stodola ... 

Rob Mainor <ma1norusa@hotma1lcom> 
Sunday, February 22, 2015 3: 15 PM 
Stodola. Paul E SAJ 
[EXTERNAL] Patrick AFB to lnd1aAllantic Beach Project 

Thank you for the letter regarding the replacement of sand from Patrick AFB to lndiaAtlantic. 

This is fantastic news, particularly the building of dunes. 

I can be kept abreast of any developments electronically at mainorusa@hotmail.com <mailto:mainorusa@hotmail.com> 
if that helps. 

R. Mainor 
11688 Caris Glenne Drive 
Herndon, VA 20170 

Sent from Windows Mail 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Diane Escriba <se12_1adydi@yahoo.com> 
Sunday, February 22. 2015 9 24 PM 
Stodola, Paul E SAJ 
[EXTERNAL] Please Keep Name On list (Brevard Cly Florida Mid-Reach Project) 

Good evening M r. Stodola, I would like to thank M r. Eric Summa, Chief Env. Branch for t he 11 FEB 2015, letter 
conce rning the Brevard County, Florida, Mid-Reach Segment, Hurricane and Storm Damage Red uction Federal Project 
(Mid-Reach Project). 

Please keep our names (Charles F. and Diane S. Escriba) on any notification lists that are available for this Project. 

Thank you fo r your time, 

Diane Escriba 

1891 Highway AlA Unit 101 

Indian Harbour Beach, FL 32937 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Joyce Magill <magilljoyce@yahoo.com> 
Tuesday, February 24 20151·31 PM 
Stodola, Paul E SAJ 
[EXTERNAL] Fw: Mid-Reach Project Indialantic Beach 

On Tuesday, February 24, 2015 1:06 PM, Joyce Magill <magilljoyce@yahoo.com> wrote: 

Dear Mr. Stodola: 

I live on the beach Indialantic, FL (unincorporated). I do NOT want land quarried sand dumped on the beach. 
Please know that the last sand restoration project used lovely sand dredged from the ocean floor first and then dumped 
awful sand on top of that. I do not know why those top layers were so bad, or from where it came. 

The project was very disruptive, rendering any peaceful daytime hours on my backyard miserable due to the 
machinery. Please don't allow that inland fill junk on our beach, I don't care how similar in characteristic it claims to be! 
This is ocean sand and needs to be ocean sand. 

Thank you, 
Joyce Magill 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Stodola: 

JRosow@aol.com 
Tuesday, February 24, 2015 3:29 PM 
Stodola, Paul E SAJ 
[EXTERNAL) Comments - Commercial quarries as additional source of sand 

I am in favor of the use of commercial quarries as an additional source of sand for the Breva rd County, Florida, Mid
Reach Segment, Hurricane and Storm Damage Reduction Federal Project {Mid-Reach Project). As far as I'm concerned 
the sooner this work begins the better. 

All future correspondence can be sent electronically to my email address rather than via USPS mail. 

Thank you for your time and consideration . 

Julie D. Rosow 
2035 Highway Ala - Unit 204 
Indian Harbour Beach, FL 32937 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Las Olas Satellite Beach <beaches@beachclubs.com> 
Thursday , February 26, 2015 1: 14 PM 
Stodola, Paul E SAJ 
[EXTERNAL] Mid Reach Project 

We would like to receive communications via email - beaches@beachclubs.com <mailto:beaches@beachclubs.com> 

Thanks . 

Tim Nolan, Mgr. 

Las Olas Beach Club 

1215 HwyAlA 

Satellite Beach, FL 32937 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Stodola: 

MmdyRosow@aol.com 
Sunday, March 01, 2015 2·58 PM 
Stodola, Paul E SAJ 
[EXTERNAL} Citizen Comment on Commerical Quarries as Sand Source 

I am in favor of using commercial quarries as an additional source of sand for the Brevard County, Florida, Mid-Reach 
Segment, Hurricane and Storm Damage Reduction Federal Project {Mid-Reach Project). 

Please forward future correspondence electronically to my email address. 

Thank you. 

Mindy Rosow & Bob McKinstry 
1965 Highway Ala - Unit 401 
Indian Harbour Beach, FL 32937 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Dear M r. Stodala 

Bill Hyman <bill@mbhyman com> 
Tuesday, March 03, 2015 8:03 AM 
Stodola. Paul E SAJ 
[EXTERNAL] Letter to Jacksonville District Corps of Engineers 
Letter to Jacksonville District Corps of Engineers.doc: Signatures pdf 

Please see the attached letter and signature page expressing our concerns that our beach erosion in the mid reach 

section of Brevard County Florida has become a serious problem and needs a permanent solution. 

Please feel free to contact us and let us know what we can do in order to get the beach repairs the cities both north and 

south of us have received. 

Sincerely 

Bill Hyman 

Maj esty Palm Condominium Association 



Majesty Palm 

E1ic P. Summa 
Chief: Enviromnental Branch 
Jacksonville District Corps of Engineers 
Jasonvi lle, Flmida 32232 

Via Email: 

Dear Chief Swi1111a 

925 AlA 
Satellite Beach FL 32937 

We are a condo complex on the beach in Satellite Beach Florida where we have lived for 
fifieen years. We love living on the beach and pay a great deal more ta"<es for doing so 
than we would with the same unit off the beach. However, the beach erosion has not just 
eroc.le<l ow· beach: it has eroded our property values and a cushion from Hurricane and 
other storms. 

'What we are hoping to confinn from the A1my Corps or Engineers is that you'' ill be 
expanding our beach like you did Cocoa Beach and the beaches south of us. 

For years, trnck.-loads of sand have been brought in only to be \\ashed out and gone in no 
time. It is time that the beach erosion is fixed pennanently as it has been in the 
surrotmding communities. If you are not able to use only dredged sand, please do use sand 
from the quaiTies. and by all means please let us kno\\ why for the sake or some coquina 
rock. we are being put in such a dangerous situation Lhe next bad huITicane season. 

In other \Vords. please Jet us know your plans to fix this serious problem once and for nil . 

Thank:> and please feel free to contncl us at the number bckm. 

Signed on separak page 

l"clcphonc 321-777-00'.23 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Mr Stodola, 

Gerald Dillon <gerry502@gmail .com> 
Monday, March 02 , 2015 8:05 AM 
Stodola, Paul E SAJ 
[EXTERNAL] Brevard County (FL) Mid-Reach Project 

My name is Gerry Dillon and I am the President of East Horizon Condominum Association, an eighty-three unit 

complex in Satellite Beach, Florida. I am responding to the Eric P. Summa letter of February 11, 2015. 

We are very excited about this project and enthusiastically support it. Please include me in any further updates on 

this or any other project affecting our oceanfront community. Thank you. 

Gerry Dillon 

President, East Horizon Condominium Association 

Gerry502@gmail.com <mailto:Gerry502@gmail.com> 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Greg Chester <Greg@gregchester.com> 
Wednesday, March 04, 2015 2·01 PM 
Stodola, Paul E SAJ 
[EXTERNAL) Mid-Reach Project 

Mr. Stodola: We welcome any remediation to beach erosion. I've lived here since 2003 and vividly remember the 
storms that have taken so much beach. Is there a better way to apply sand than just spread it? I'm just trying to learn, 
not question your engineering. It's a shame to see the sand that' s been added washed to sea. Do any of the other 
methods like submerged structures work? Dredging up onto the beach is popular up North. The beach seemed to be 
able to hold its own until the hurricanes of 2004. Does making the near-shore water shallower with washed out sand 
magnify the effects of storm waves on the beach? 
I hope you can find a moment to answer some of my questions. Thank you in advance. 

Greg Chester 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Mr. Stodola 
Department OfThe Army 

Dale Abrahams <seaoats50@gmail.com> 
Tuesday, March 10, 2015 4:54 PM 
Stodola, Paul E SAJ 
{EXTERNAL] Brevard County Mid-Reach Project Comments 

Jacksonville District Corps Of Engineers 
Planning Division 
Environmental Branch 

My comments concern ing the Mid-Reach Project are: 

Should harvesting similar grade sand from upland commercial quarries be more cost beneficial and preserve the 
integrity of the whole ecological environment of the ocean floor, then that should be the solution. Additionally, this 
approach may just yield higher volumetric protection of project. I would like to receive future notifications on this 
project and also all updates electronically at seaoats50@gmail.com <mailto:seaoats50@gmail.com> 

Sincerely, 

Ms. Dale Abrahams 
620 Ocean St. 
Satellite Beach, Florida 32937 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Dear Mr. Stodola, 

Robert Niebanck <robert.riiebanck@gmail com> 
Tuesday, March 10, 2015 6·01 PM 
Stodola, Paul E SAJ 
[EXTERNAL] Brevard Co.Jnty Mid-Reach Segment Hurricane and Storm Damage Reduction 
Project 

I would like to encourage the project of maintaining the beach and or rebuilding the dunes along this sensitive stretch of 
coastline. I have always been a f irm believer that the best beach sand is the sand taken from dredging the shoals that 
occur naturally in the inlets and on the up current sides of jetties. Perhaps quarried sand would have similar 

characteristics, perhaps not. Monitoring the similarity of every shipment and truckload would be an expensive burden 
on the project though it would undoubtedly enrich the pockets of some local merchants and politicians. 

Isn't there a more economical way of delivering the sand to the beach than trucking it in? Wouldn't it be possible to 
deliver the dredge spoils to the beach from barges and then spread the sand with earth moving equipment as is done 
after the trucks deliver it? 

Respectfully, 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Cc: 
Subject: 
Attachments : 

Erin Seney <erin.seney@ucf.edu> 
Wednesday, March 11 2015 3·47 PM 
Stodola, Paul E SAJ 
Kate Mansfield 
[EXTERNAL] Brevard County Mid-Reach Project 
UCFtoUSACE_BrevardCountyMidReach_final pdf 

Hello, Mr. Stadola - please see attached for comments from the University of Central Florida Marine Turtle Research 
Group in response to the U.S. Army Corps' scoping letter about sand sources for the Brevard County Mid-Reach Project. 
Let us know if you have any questions. Also, please add my name and email address (erin.seney@ucf.edu) to your list for 

future notifications about this project. 

Regards, 
Erin 

Erin E. Seney, Ph.D. 
Assistant Research Scientist 
Marine Turtle Research Group 
Department of Biology 

University of Central Florida 
erin .seney@ucf.edu 



University of 

Central 
Florida 

Paul Stodola (Paul.E.Stodola@usace.army.mil) 
Department of the Army 
Jacksonville District Corps of Engineers 
P.O. Box 4970 
Jacksonville, Florida 32232-0019 

Marine Turtle Research Group 
Department of Biology 

RE: Brevard County, Florida, Mid-Reach Segment, Hurricane and Storm Damage Reduction 
Federal Project (Mid-Reach Project) 

11 March 2015 

Dear Mr. Stodola, 

I am writing to provide comments on the 11 February 2015 scoping letter circulated by the U.S 
Army Corps of Engineers (USACE) regarding the planned FY16/FY17 project to add sand to the 
"Mid-Reach" area of Brevard County, Florida between Patrick Air Force Base and the 
community of lndiatlantic. These comments address the request for feedback on use of 
commercial quarries as a source of sand and relate specifically to sea turtle nesting activity. 

The University of Central Florida Marine Turtle Research Group (UCFMTRG), established by Dr. 
Llewellyn Ehrhart and now under the direction of Dr. Katherine Mansfield, has conducted sea 
turtle nesting and nest monitoring activities on Brevard County beaches for over 30 years. This 
monitoring has covered both nourished and "natural" beaches, including County-, USACE-, and 
USAF funded contracts within and adjacent to Mid-Reach. 

Investigations conducted by UCFMTRG researchers have indicated that Brevard County 
loggerhead (Caretto caretto; threatened) and green turtle (CheJonio mydas; endangered) 
nesting success (ratio of number of nests to total number of nesting and non-nesting 
emergences) decreased on nourished Brevard County beaches during and following 
construction years, regardless of sand type. Historically, sand from offshore borrow sites ha ~ 

been used for full-scale bench renourishment, whereas quarry sand has been used for dune 
restoration. Both types of nourishment have correlated with reduced loggerhead and g1 een 
turtle nesting success (i.e., higher percentages of non-nesting emergences) during past 

Dcpa1·tmr11t of Biolog), \Jni\'crsity of Cl'ntral Florida. 
4000 Cl'ntral Florida Blvd. Orlando. fl. 32816-2368 

407/823-5769 F·\X 



construction years (2002, 2005, 2006, 2008, 2009, 2010; Brock et al. 2007, Hays 2012). 
Compared with nearby natural beaches, full-scale renourishment areas have shown significantly 
reduced loggerhead and green turtle nesting success 1 year and 2-6 years post-construction, 
respectively. Dune restoration correlated with reduced loggerhead nesting success during 
construction years and for 1 year following, and reduced green turtle nesting occurred during 
about half of the construction and post-construction years examined. No statistically significant 
differences in loggerhead or green turtle reproductive success {percentages of eggs that 
hatched and hatchlings that emerged from the nest) were detected 1 year post-construction 
(Brock et al. 2007, Hays 2012). However, there has been some variation in reproductive 
success, and total numbers of hatchlings were typically lower due to reduced nesting success. 

Nourishment with upland sand occurred most recently in the Central Brevard Study Area 
(CBSA), which includes Mid-Reach, during 2014, and reduced loggerhead and green turtle 
nesting was observed in nourished areas. Tilling has been required in some recently nourished 
areas due to high sand compaction levels. In 2014, CBSA hatching success was about 70% for 
loggerhead and green turtle nests laid in imported sand, whereas it ranged from 83 to 88% for 
mixed and natural sand (inundated and depreciated nests excluded). The UCFMTRG is process 
of finalizing a related report, "2014 Brevard County Marine Turtle Nesting Monitoring: Main 
Season Monitoring," and we would be happy to provide the final version and other relevant 
reports at your request. More information on earlier studies is available in a 2007 publication 
by Brock et al., "The effects of artificial beach nourishment on marine turtles: differences 
between loggerhead and green turtles" {doi: 10.1111/j.1526-lOOX.2007.00337.x), and Hays' 
2012 thesis, "Determining the impacts of beach restoration on loggerhead (Caretto caretto) and 
green turtle (Chelonia mydas) nesting patterns and reproductive success along Florida's Atlantic 
coast" (http://etd.fcla.edu/CF /CFE0004332/HAYS _ thesisFI NAL3.pdf ). 

In summary, use of beach-appropriate quarry sand is not likely to have a significantly different 
impact on sea turtle nesting or reproductive success compared to offshore sand, assuming 
compaction levels are appropriate However, reductions in nesting success are expected 
following any nourishment activity, and there is typically a longer-term impact for full-scale 
beach renourishment than dune restoration, particularly for the endangered green turtle. 
Thank you for the opportunity to provide comments on this project. Please do not hesitate to 
contact me (erin.seney@ucf.edu) or Dr Mansfield (kate.mansfield@ucf.edu) wit h any 
questions. 

Sincerely, 

Eri11 E. Seney, Ph.D 

cc l\atherine Mansfie:ld, Ph.D. 

Urpartmcnt ol Bio log~, llnivcr!.it) of Cent m l Florida, 
4000 Central Florid:t Bhd. Orlando. FL 32816-2368 

407/823-::;769 FAX 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 
Attachments: 

Dear Mr. Stodola, 

Mike Daniel <chair@sebastianinletsurfrider.org> 
Friday, March 13, 2015 1·41 PM 
Stodola, Paul E SAJ 
[EXTERNAL] Surfrider response to USAGE Midreach request for input_final pdf 
Surfrider response to USACE Mid reach request for input_final.pdf 

Please find our comments on Mid Reach Project attached. Thank you for the opportunity to comment. Please respond to 
confirm receipt, and address all future correspondence to this email address in addition to hard copies sent to Satellite 
Beach address via US Mail. 
Thanks again, 
Mike Daniel 
Chair, Sebastian Inlet Chapter 
Surfrider Foundation 
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Department of the Arm) 
Jacksonville District Corps of Engineers 

Attention: Mr. Paul Stodola 
P.O. Box 4970 

Jacksonville, FL 32232-0019 
March 13, 2015 

SUBJECT: Response to February 11 , 20 15 Brevard County, Florida Mid-Reach Segment, Hurricane and 
Storm Damage Reduction Federal Project (Mid-Reach Project), Opportunity to Comment 

Dear Mr. Stodola: 

rhc Sebastian I nlct Chapter of the Surfridcr Foundation appreciates the opportunity to provide our comments in 
response to your referenced request. For almost 20 years, the Mid Reach project has been very controversial. Once 
again \\e demand a public meeting to address concerns about this ill-conceived project. The public has not had an 
opportuni ty to speak regarding this project since September of2005, almost 10 years. The only other subsequent 
meeting provided no opportunity for recorded public comment. We offer the following comments in response: 

• ·1 he Mid Reach Project is unneces~ary. the Mean l ligh \\'ater (Ml IW) in the area is alread) moving 
seaward. Reference Florida Department o f Environmental Pn1tectio11 (FDEP) project ranking supplied. 

· fl e1•11r/111c11/: IJ111eil 011 11111•111.\ imt1tc(1 311 y 1·,1r; c'.f J>L'jlll/'lmrnt \ I fl 111 ,J111rdi11< 1101iti1111 ilat11 bt·t 1n·e11 /CJ 78 11/lt! 

'{l/fi. 1/11 1ll'1'l'll,!;< lii-1111h11/ _,,,,,,.,·/un• ch111tg<' lillt i11 tlti~ '"'"' ;, 1·.,111pi11crl to IH 111111r11.\i111111c(1 11.'!'i f cfl / ·1 

y: .ti. I /1·111 '" tlrr• 1111i/,i11g \C 11n• (01 " 1,·r iry11/ 1•1 t1\ i fll1 ; , ~ 1'111 (II) / •11i111,, " Sourrc llorumrnl follo\\s n~ Rcfrrcnrc I 

• Does the Corps not believe that the adjacent North Reach Project acts as a feeder beach during periods of 
north-to-south li1toral flol\? 

• Does the Corps not believe that the adjace111 South Reach Project acts as a feeder beach during periods of 
south-lo-north littoral now? 

• Please note the following text from a recent paper. which reinforces th is seaward motion of MH\\': 

t ,\//llr<lim• 1 l11111gl' tf.1111 /i.t11',/t1r //11rit!a d11t111g l111tf, 111 t/11 11111f-JM1f1, i\ 1111i1111c it 1/r.• 

l '11it1·tl Stur.". 11111l 1•1·rl111f'.' t/11• ll't1rld, 1111'1 t holl\11/11/1 rij \/1111t'lilfC' c111111g1• 1111•1t'!ll 1'/1H'JJ/\ 111 

111111111i11,1l 'f'lll'i11~ <!f,U/11 Iii • .\/11r1•1111'1', r/111,1 ot1 orni/11/111• c111 .fttt'/tir.' n•111ri/1111i11g 111 

1/11•11 linc '111111~<'. i111 J111/i11g '11.11•/111t1111i1/11m•11f, 1fi11w11I11{ 1lrcrlge./ 1011tl 111111it!1• tlw 
/1t/11wl ;, 111, <111/ill,!! 11/ 11111 i11/('(1 11111/ .111/•1t 11111·11t gr111<'t/1 n/ d1/> '"""''· o111;/ lr1J1g1/1111. 
11•rlim.111111111r11111n i11tr11m.l 11/1111g 1/•c, 11H '"'"' '~' I loridtt /:}fr, 11 11/ 1d111i11 '" Ii r~/ 
,;,,, L11/1 fi, ,·,1i11111t1•cl mi11~ ti'! J:1111m Ull(t'. 'J/11".11 (1111m.1 1/11111h/ /J ''' """'ii 
1iJ;llifli'/I//{ \/tl'fi'fl/I( I(( I \\itl/1 Iii/(\ //IL' 11//lf•fh°/Jf/,, /•I/I il/\frttlf, tft' l'ill/ I •I,\/ 11/ 
I lr•titl1, I 11• 'I'• rir 111, ti 1i;:11(1i 1111 1111•rt1;:1 '''"" li111 t1tl• Wt.'" 1111 form 1/i• 1, '!.' 

111li11t/f1f1 ''''"' i1 ''"'"" IMl /1111 dl////fjll1 1/1i11l[Ut1•'//1t (IJ11/1111i • /f11•1•1111/t(f\tlllll 

ff OJI/ />t,I •'// / 1 fflllilt tf,J'1fl. /l/'/l/I 1/1(1 t/lll'it:f.! I f1!111tf/1" \l11f/' , I•'///\ 1' tfh' Ill/Ji / r• lli/.11 

\I/If• ( 1•/ f/11 /,/lg(' (///l'l/fl{I (1 \llfllf /f//1f / lo1 I/ fltf/IL(if (II/ I/II fcl~I fl! ,/ 1111 Jit•1 nf 
//11ri/1\ 1 "11 1n1 /or ,/111r,/iri1' 11i1l11i;:11!/11111.t 1•/f\/1f1r clq ":,, 11/1111/, i1 :, 
t•r•111/./. 11111/ ·''" Ii 11 ! ti•. i11 • ,11~in1tllit111 1 ith w111·, 1111io11 1,,11/ril1111'• 1, "1•1/:,11, 

/ff IHI'/' / 1111d \/Jtir1 //1 111 t rt'tio • !-our...- docu111r11l l11tlu\'' U> l{dnrnro 2 

.., r r •. 
• - 1· \ • r··-·t\"1"-<-·• 
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------------- -----

• Cumulative impacts of this li ttoral now from adjacent projects have already buried much of the nearshore 
hard bottom. NM FS has designated this reef area as Essential Fish Habitat and a Habitat Area of Particular 
Concern. US EPA calls reef area "premier marine community in the area". These facts are sourced directly 
from the USA CE General Re-evaluation Report (GRR) Appendix K, full report is not included in our 
response. 

Does the Corps believe that no damage to fisheries will result from the Mid Reach Project? \Ve have seen 
comments to that effect in the FSEIS. much to our disbelief. 

Peer rcvie\\ shows doubts regarding economic benefits. i.e. storm protection. Please see 

A FinHI lnclrprndrnt faternnl Perr Rr•·ic11 
Hrpurt for thr Brr•nrcJ Count), Florid:t r>licJ
Hr11rh Shorrtinr l'rotrrtion Projrrl Ornft 
I nlrgratccJ Grnrrnl Hc·c• ntuntion Hr port 
(GIUl) Hnd Supplcmrntal En' irunmcntnl 
Impact Statrmrnt (SEIS) 

J.n11111min: '/"fie ,.,.,,11,,mii 111111/y,;, 11111,1 h1• fl1111·ul in r/1111, 1·1111rr111:r 1111//1• "''"'"'°" 
f't'tj/JT/1/1/lo'('(', (/IC ht'lll'fl j11n · .fill u"ill t'/"rllh' 11111/"t' ill II \(/1/'11/, '1111'(' /('\\ 1'1'( 1•1 <'I) 11//1•1 (I 

''111111, '""' c.111t•rie11,, hi,~'11•1 /1111g-r1·11111'11"i1111 rh1111 1°·11, c•ri111i11c·.I I ha1:f11n• 1/11 • l1n1i:Jir' 
11·ill lw /011·c1 1/11111 lw•'< I•"'" nri111111t·1l. I 11rf/111, ir 11·,,, 11••/t'd 1/11111/1,• 11111\l1t1c1io111 ,,,,, 

.f t11 rfti, 1•11/jt'<'I ( ~5 II +r•a co Iii<· jo/JI /c.f / 11r,• 11•n <' \f 1<'11\h<' 1 "'"I''" •'ti '" 1i milur f JT1~i•'d1 . 
7"/i1·rc• ""'' 11 f,1111111cer11 ah11111 rite 1·11/11,· 1!/ he.ult ,;,;,,'"''ti in 1//c l't'111w111ic· 111111~ni,, 
1d1id1 11·a, \/1h1111111i11l~1 lmn•r f/11111 111lfidp1itcil. 1111tl c1111n'T11\ 11lw1111/:c <uh•1111m:r '!I the 
rn/111•., 11.,edfnr 1·1·11/11111i11g pro1i.·rty '"'''" 11111/ rite c·11/nt/11ti11n t!f''"''" '"'g<' flltJfcl'li1111 
lwm:/it' Sourer document follo11• :t~ Rrlrrcncc 3 

Studies hme shO\rn that you cannot mitigate for loss ofnearshore reefs. The Corps and l\MfS should require that 
the proposed "mitigation reefs" be in place, monitored. and proven to provide effective mitigation before an) other 
portion ofthi~ project is allowed to proceed N\ffS reco111111endcd this actinn in their leller to Corps dated 
11.rn12012. 

I Ji, ( l•l/'I 11;;11, ' ,'r1111111/ril, I t/11 1111l/~,1tio11 I(<!,/•·< 1•1111111 <'Ill I• Jl/i tlu f'fttl1/I •11 
ri 1111/ ili111rir11, '!f 1/i, tlr, .l;;i d 1111111 l"i11! 11111111.t:< 111!'11/ 1111 ,, "' < '11/•: C 1111111 .'r11/ Iii I 11 • , 

,\'1111i11t•. /;n;J: 1•/ tf1 ~' /l/\h 11 n11l I l•1 , <1111/•lc 11.I1rriu1 to 11111 1.,•111·/1.fill 1111/11•1111/I11.'f '' /11, 

1 1 it •rill 1 mJt', wli mi11;, 1/1( 111i1i;;.11ir 11 ,;,,. ''' '" c 1111.1 1111:• 1 r- ,,, , 1 ' 11 t/Jt ,;,,ii : 
11 r,// lf/!1111 I '"''"' 1 • Sour« 1lurn111rn1 folln'" "' ltrrcn· n.r 4 

• \\ c \\OUld demand that the Corps :-uppl) an~ a11J all C\ idcnce that "mi1igatkln reel's" h<1\<' :-11ccc,~1ull) 
r.:plicatcd functi011 of ncarslHll<' rcc f; "hi ch nre located in the !>Urf zone (su, h a~ th~ I\ fa! lfoacl11 an) ''hen: 
on casl co:1~1 .,f flMida 
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The fact is that these proposed "mitigation reefs" will not work. They are experimental at best, unproven, and initial 
small scale tests have shown they are more likely to be buried than provide any functionality. Even if not buried. 
they will not be in-kind mitigation; they would not mimic the natural nearshore reef effecti\'ely. 

Critical habitat for juvenile green turtles, the spaces underneath the nearshore ledges they utilize as shelter, will be 
Iii led in by placement of material seaward of M H\V. Loss of this sheller leaves them vulnerable to predation, which 
severely compromise their use of this habitat. In essence, it is "taking" ESA protected species. 

II 'e c111111wretl f/1L1.fi~lt m.,e111h/llge., 01111111irignlio11 \ife to 11eigflhori11g 1111f11rnl /1t1hi1111. 
1ll"lijiciu/ reef' made of limestone 1>1111/tler.\ 1re1e deployed nf('>lwre Flori d11 i11 A11g11.\/
Septe111ber Jf/(13 '" 111iri;:11till11for1111 a11tidp11/ed 11e11nlwrc /11ml/wf/11111 huricll 11.1111d11ted 
with 11 plct11m!tl he11c/1 11(111ri.1hmc•111. /Jo11/den. co111pri.,i11g 11fo111pri11I of 36,01i111J ll"ff(' 
1h•p/11yed 1111 .111111/ ,11/J.1/rate. 1111jan•111 to /111rdh o1111111. / fl rcp/tlce 101 expccte1/ con•ri11g 1~( 
31J,i51/ 111! /111rtlhmto111. i\ '1111ri1/J111e11/ 11ft/Jc ln.:11ch "'"' i11ili11ted \frt_r 2fl05 1111// C'fllllJllL'tcc/ 
in rehm111:r 21Jflb. f "i\/JC!~ Cl/I (/I(' 111·1ijici11{ 111ilig11titm reefi 1111tl 11ciglihori11g 1111/111'1/l 
!11tr1/IJ111/1111111ere1·111111/ctl a 11111111/(r i11 ·111g1111. ] (}//./ lflr1111g lt 21/f/8. ll'ith 311-111 he/t tr1111wct' 
I/Iii/ l tll'l!l"·tffrl'I .\llll't!_I'.\. , !("1'11,\\ UI/ \1111'(1'.\ II /11(11/ t~/ f,'1,3 J 3 ji\h 1~/ f li5 .\j!l!dt•\ h'll\ 

'01111tt'tl. Me1111 .'f't'<'ic.1 1id111<''·' 1111tl 11h1111tl1111<'t! ll'C'I'<.' ~l'f1ic11l(r grcutn 1111 the /r11111c·c11 at 
111irig111io11rec:f11111111111111c•11r.,/1111c /uml/1of1t1111 (\"/IJJ). liLJ.\' pfot, 11} /Jn~1-C11rti' 
1it11i/11rily i 11din•1 ·' /1(111 o c IC'11 r tli11i111·1i1111 lwt11·c•1•11 t//C' 111itig111i1111 l'l'<j'I 11111/ S I/ H fil/f 
111.1c111/i/age1 l<'.l./ttl'clle" if t/11: t/11111 ll't."f<'. t11ll'ere11111 . . 11a11tl11rtli~c·tl 11111cc111111tfor mg11\ity 
dijjt'rt'11cn. SI.\/ Pl.fl 111111(\'li' i111lin11etl 1he t•l'11 """111h/11gt'1 fwd. 011 111·cmgc. i5' 
tli\\i111il11rity 1/111,, 1rlsilc thC' 111i1igo/i1;11 ho11/tlcn cx//ihitctl gre11h11 11h11111/a11u• 1111tl 'f'<'dt·' 
ric/1m•,, 1'11111 f/11• \ llB, the f11•11111H·111h/11;.:C'.1 t!Waetl tlrt111111tic11/(r in 1tm1t11rt'. T/11• 
111itig11tit11t 1ec:f'11ro1idetl 11 l111hi101111ir11hlt-.f111.fhli c11/1111i~11li1111. //111n'l'l'I. tfli, IMM1111 
d(/J£'tl'tl clr11111111imlly i11 .\i;.c· '""' t1/IJ1l't1m11cejio1t1 illtfll/Cll'tl ,\'ll/J t111(/ crc·111e,/ // 1111i1111c• 
c111'im111m•11111111i1.t• rite \I/fl 7/1111 111ili.!:ari1m n'l'./' i11 :ft!11t'r11l.11111/ bt111/tler l<'t!/\ 
'!'"' (firn/(1. "1011/d not lie rdiccl ltf'"" to 11r11rirl<' 1111 t'1111ir11/>le n·f1!11,·c1111·11f 1111\f/fi h11hi1111 

I•"'·· Sourrc tlocumcnt follo11s RS Hcrcrcncc 5 

• J..1((t1_rk :l /... l·r~e1111111.f. Jmd1111 L/.."B. Q11i1111 7 I'. Sµ1d~1 RI:. I· 1sli afs~111h/ogrs 01111111111):'1/llm /1(111/da 1~~f1111d 11~1g/1/lnr111g h1mlhot11•111 
Ocean and Coastal Management (1013). t/111.1n. J016j.o.-.xa11m1111.2nJJJJ2JIOI 

Docs Brernrd County have an overall plan of which this project is a t:omponent? 
E."amination or Count) website does not reveal one. 

l he material used in tht dune !ill project perfonnc<l winter of 2013-2014, which was mined from upland ~vun::c~. 
wn~ not satisfactor)- While this project wns not under Corps' purview, it is impcrati,·e thnt y0ur proposed fill and 
any future fill be subject to more stringent ~tandnrds. The following images show the pnM qualit) fill 

• ........~-- .- ··:i .. :..~ 
:!" -- - • 

. 
' 



... --'-----·-~~ ..... ..:.,·:~;.-:~:':,,~--"'.·, .... ~~- ""W: ~-... -ZJ .... ~ ... 
-- .. ··~·~ ·'"'· : a-:;:·!-;:_;: :-;_: - , .,. -~·-,·;:~.-= . 

2~~f~· . -.-..,_ ~,.~ -- - .- ·~·-_. ~;.~.->' ~-~·. '.?. __ 1::··=~- ~~·-;-. r ~;· ~ . ' . 

·t..- ...;. 
,_ .. __ ._~_,__..'-'-"...._-~._....,,. _____________ --~--~--_.....__- -··--------- ________ .... ----- -. 

P.O. Box 372923 Satellite Beach, FL 32937 - www.surfrider.org/sebastianinlet - sebaslianinlel@surfrider.org 

We have a material standard and process to propose. Material to our specification will perform better. It is well 
known that finer material erodes faster, and produces more turbidity while doing so. ll is a false economy to use fill 
material that doesn't last and requires more frequent replacement. This also fulfills FL 161 .091 (b), extending the life 
of beach "nourishment" projects and reducing frequency of projects. The fo llowing proposed standard is J...nown to 
be viable, has been achieved, and can be replicated. 

SEDIMENT QUALITY CONTROL I QUALITY ASSURANCE PLAN 
I. Introduction 
As indicated in the t itle above, this Plan is for beach nourishment via use of upland sand 
sources. A different plan exists for the alternate use of offshore sand sources. 
To protect the environmental functions of Florida's beaches, only beach compatible fill 
shall be placed on the beach or in any associated dune system. Beach compatible fi ll is 
material that maintains the general character and functionality of the material occurring 
on the beach and in the adjacent dune and coastal system. 
This Plan outlines the responsibilities of each stakeholder in the Project as they relate to 
the placement of beach compatible material on the beach . These responsibilities are in 
response to the possibility that non-beach compatible sediments may exist within the 
upland sand mines and could be unintentionally placed on the beach . The QC Plan 
specifies the minimum construction management, inspection and reporting 
requirements placed on the CONTRACTOR to be enforced by the Permittee, to ensure 
that the sediment from the borrow area(s) to be used in the Project meet the compliance 
specifications described herein. This Plan specifies the minimum construction oversight 
inspection and reporting requirements to be undertaken by the Permittee or the 
Permittee's On-Site Representative to observe, sample, and test the placed sediments 
to verify the sediments are in compliance with the permits for the Project 
This document is intended to serve as the detailed Sediment Quality Control/Quality 
f..\ssurance Plan required by Rule 62B-41 008(1 )(k)4.b., F.A.C. The plan addresses the 
sand constituting the "native beach", as well as the material within the identified upland 
borrow sources. A set of sediment quality Specifications is herein provided for the sand 
source material (Processed Sand to be Placed on the Beach) with a range of 
acceptable sand quality values which the CONTRACTOR must meet for final 

• I 
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acceptance of each fill section. The sediment quality Specifications take into account 
the variability of material within the proposed sand sources and represent values which 
may reasonably be attained given the proposed mining processes associated with the 
upland sand sources. In addition to the sediment quality Specifications. an overview of 
required Project observations and reporting is provided. For the ACOE's use, it may be 
necessary to substitute "ACOE" for "CONTRACTOR", "Permitee", or other titles where 
appropriate. 

II. Native Beach Sands 
Characteristics of "native beach" are represented by this example, for the purposes of 
this document. This is very close to native sand in the Mid Reach. Repeated nearby 
dredge projects have made it impossible to sample true native sand currently, so a 
nearby natural beach such as areas in the Archie Carr National Wildlife Refuge or 
Canaveral National Seashore should be used as reference. The following examples are 
from the southern part of the ACNWR, ~25 miles south of Mid Reach 
Sand in Sector 3 was assessed via sampling and 
analysis by (a) S.E.A, Inc. in 2000, and (b) Coastal Tech in 2007. Composite values of 
the "native beach" characteristics are summarized in Table 1. 

Table 1 - Native Beach Characteristics 
Analyst (Year} Mean grain-size Sorting Fines Gravel Carbonate Content Munsell Color range 
S.E.A 
(2000) 
0 38 mm 1.26 _ <2% 2% 
40% to 
60% 
white (1 OYR 8/1} to 
light gray (10YR 7.5/1) 
Coastal T ech 
(2007) 
0.50 mm 1.11 _ <1% <1% 39.6% 
light gray (1 OYR 7/2) 
to very pale brown 
(1 OYR 8/2, 1 OYR 8/3 
or 10YR 7/3) 
Note (a) Fines correspond to that passing the #200 sieve (3 75_} 
(b) Gravel correspond to that retained on the #4 sieve (-2.25_) 

Beach sediment sampling by S E A. was perform in 2000 prior to the Sector 1 & 2 
Beach 
restoration Project, which was initially constructed in 2003 Surface samples were 
collected by Coastal Tech rn 2007 along shore-normal transects at DEP Monuments 
R17, 
R20, R23, R26, R29. R32. R35, R38, R41, R44, R47. R50 and R53. Along each 
transect, 
five samples were taken at the· 
(1) the toe of dune, 
(2) mid-berm. 
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(3) mean high water, 
(4) mean low water, and 
(5) - -3 contour. For a complete review of these data, see ''Indian River County, Sector 
3 Beach and Dune Restoration Project, Design Document", 
Coastal Tech , (January 2008). Physical samples used to characterize the 2007 Sector 3 
Native Beach are located in the Indian River County Coastal Engineering offices and 
are available for viewing upon request to the COUNTY. 

Ill. Borrow Area Material 
Sand for Project construction - via use of upland sand sources - is proposed to be 
obtained from two (2) sources: 
1. Ranch Road Lake Sand Mine 
2. Fischer 86th Mine 
The "in situ" material in the Ranch Road Lake Mine is characterized by fine-grained 
sand 
including layers of well sorted and poorly sorted sand, with an average of 7.57% fines(# 
200 Sieve), a mean grain size of 0.36mm with an available volume of approximately 
625,000 cubic yards of sand. The Ranch Road Lake Mine "RR Processed" sand 
proposed to be placed on the beach is characterized by poorly sorted , medium-grained 
sand with 1.48% gravel, 0.15% fines(# 200 Sieve), a mean grain size of 0.51 mm, a 
median grain size of 0.43mm, 42.35% carbonate, 0.81 % organics, and a wet Munsell 
color of light gray (1 OYR 7 /1 ). 
The "in situ'' material in the Fischer 86111 Mine is characterized by well sorted, finegrained 
sand with an average of 5 .67% fines (#200 Sieve}, a mean grain size of 0.32mm 
with a volume of approximately 4.9 million cubic yards of material. The Fischer 86111 
Mine "processed sand" proposed to be placed on the beach is characterized by poorly 
sorted, fine-grained sand with 1.88% gravel, 1.48% fines (#200 Sieve), a mean grain 
size of 0 .39mm, 12.57% carbonate, 0.69% organic, and a dry Munsell color of white 
(1 OYR 8/1 ). 

IV. Standard of Acceptance for Sand 
Only beach compatible fill shall be placed on the beach. Standards of compatibility are 
defined by the Florida Department of Environmental Protection "Rules and Procedures 
for Application for Coastal Construction Permits" Chapter 628-41.007(2) j These rules 
are commonly known as the "Sand Rule" and can be found at 
http·//www dep state fl.us/legal/Ruleslbeach/62b-41 pcH 
Consistent with these rules, sand fill to be placed on the beach shall conform to the 
parameters identified in Table 2. 
Table 2 - Geotechnical Standards 
Range 
Characteristic 
Parameter 
Definition Minimum Maximum 
Mean grain-size 0.33 mm 0.55 mm 

,, . ' I I r 
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Carbonate Content 0% 50% 
Silt Content Passing #200 sieve 0% 2% 
Shell Content Retained on #4 sieve 0% 2% 
Munsell Color Based on moist sample 1 OYR 6/2 1 OYR 8/1 

Notes: 
(1) The beach fill shall not contain construction debris, toxic material, other foreign 
matter, coarse gravel or rocks. 
(2) Shell Content is used as the indicator of fine gravel content for the implementation 
of quality control/quality assurance procedures. 
The CONTRACTOR shall place sand on the beach consistent with their bid. On 
average 
the testing performed at the mine and on the beach shall show that the mean grain size 
and overfill factor are equivalent to or better than what was identified with the 
CONTRACTOR's bid . If the material is deemed unacceptable by the COUNTY, 
ENGINEER, or FDEP, the CONTRACTOR is to stop placing beach sand material on the 
beach or stockpiling area and remedial actions as described in this document and the 
Technical Specifications shall be taken 

V. Quality Assurance Plan 
Construction observations will be conducted daily by the COUNTY, to include periodic 
night inspections. The CONTRACTOR will conduct sampling for QC/QA purposes as 
outlined below; the COUNTY will perform sampling on a "spot-check" basis. Daily 
inspection reports will be provided to the FDEP by the COUNTY during construction as 
warranted and following Project completion. In addition , weekly construction meetings 
of the COUNTY, the CONTRACTOR. and ENGINEER will be held to coordinate 
efforts. The Permittee will seek to enforce the construction Contract and Department 
permits related to sediment quality. In order to do so, the following steps shall be 
followed: 
1. Construction Observation. Construction observation by the Permittee's On-Site 
Representative will be performed 7 days a week, at least 8 hours a day during periods 
of active construction. Most observations will be conducted during daylight hours; 
however, random nighttime observations shall be conducted. 
2. On~Site Representative. The Permittee will provide on-site observation by 
individuals with training or experience in beach nourishment and construction 
observation and testing, and who are knowledgeable of the Project design and permit 
conditions The Project ENGINEER, a qualified coastal engineer, will actively coordinate 
with the Permittee's On-Site Representative, who may be an employee or sub
contractor of the Permittee or the ENGINEER Communications will take place between 
the ENGINEER and the Permittee's On-Site Representative on a daily basis 
3. Pre-Construction Meeting. The Project QC/QA Plan will be discussed as a matter of 
importance at the pre-construction meeting. The CONTRACTOR will be required to 
acknowledge the goals and intent of the above described QC/QA Plan. in writing, prior 
to commencement of construction. 
4. Contractor's Daily Reports. The ENGINEER will review the CONTRACTOR's 
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Daily Reports which characterize the nature of the sediments encountered at the borrow 
area and placed along the Project shoreline with specific reference to moist sand color 

and the occurrence of rock, rubble, shell, silt or debris that exceeds acceptable limits. 
5. On Call. The ENGINEER will be continuously on call during the period of 
construction for the purpose of making decisions regarding issues that involve QC/QA 
Plan compliance. 
6. Addendums. Any addendum or change order to the Contract between the Permittee 
and the CONTRACTOR will be evaluated to determine whether or not the change in 
scope will potentially affect the QC\QA Plan. 
VI. Contractor's Quality Control Plan 
The CONTRACTOR's Quality Control Plan shall be submitted for review and 
acceptance by the ENGINEER consistent with the Technical Specifications. This Plan 
shall also address sediment quality assurance by including: (1) the specific sampling 
frequency and testing methodology to be provided by the CONTRACTOR, (2) the 
name, address and point of contact for the THIRD PARTY Licensed Testing Laboratory 
to be used for the required collection of samples and laboratory testing , and (3) how the 
CONTRACTOR intends to assess compliance with the sand standards of acceptance 
as described in Section IV - above, including an Acceptance Section Form 
VII. Contractor's Sampling and Assessment Protocol 
A. FDEP Sand Rule Compliance 
1. Sample frequency- Sampling of the processed sand proposed to 
be placed on the beach shall be conducted at the upland mines by the 
TH IRD PARTY before the material is transported to the Construction 
Access/Staging Areas. The sampling frequency at the mine shall be for 
every 3,000 cubic yards of the "processed sand" fill or a minimum of once 
per week whichever occurs first. At the beach fill area, Sand Rule 
compliance sampling shall also be conducted for each 500 foot-long 
segment of beach by the THIRD PARTY for wh ich fill placement is 
completed and otherwise ready for acceptance by the ENGINEER. 
Acceptance by the ENGINEER shall be subject to compliance with the 
requirements identified in this Plan. 
2. Testing methodology- At the mine, the THIRD PARTY shall 
collect one sample from the middle of the processed sand stockpile no less 
than 6 inches below the surface At the beach fill area, the THIRD 
PARTY shall collect two samples of fill one at the top of dune and one at 
the mid-berm - after each 500 foot-long segment of beach fill placement is 
completed . The location of the samples shall be clearly identified using 
FDEP Reference Monument stations and half stations Beach fill samples shall be 
obtained from a depth of no less than 6 
inches below the surface The THIRD PARTY shall collect an additional 
archive sample at each sampling location (mine and beach) and provide 
the archive sample to the COUNTY and/or ENGINEER upon request 
Sample granularmetrics shall be quantified by a hcensed testing laboratory 
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performing a gradation analysis using nested sieves at Y2 phi intervals and 

based upon ASTM D 422. Required U.S. Standard sieve sizes include 
3/4", 5/8", 11/16", 5/16", 3.5, 4, 5, 7, 10, 14, 18, 25, 35, 45, 60, 80, 120, 
170, 200, and 230. 
The following parameters shall be reported for each sample: 
(a) mean grain size (mm & phi) , 
(b) Carbonate Content - determined by Loss on Ignition 
(c) Silt Content - weight percent of fines passing the #200 sieve, 
(d) Gravel Content- weight percent of gravel (m#4 sieve), 
(e) Munsell Color (dry & moist) 
(f) weight percent of sand (retained between #200 to #4 sieve), 
(g) presence of construction debris or other foreign matter, and 
(h) Unified Soil Classification. 
3. Recording and Reporting Results ·The results of each sample 
analysis shall be submitted as follows: 
(a) tabular summary the parameters enumerated above (a thru h) , 
(b) a statement indicating whether or not the sample meets or fails 
the Project Standards - identified in Table 2 above, 
(c) grain-size cumulative frequency distribution curve (a.k a 
gradation curve) with a grain-size frequency distribution 
histogram superimposed , 
(d) tabular summary of nested sieve sample granularmetrics. 
All geotechnical data must be submitted in a format compatible with data 
in the FDEP ROSS database. These results must be submitted to the 
ENGINEER within 7 working days of sample collection. The submittal 
date shall be recorded by the laboratory on all reporting documents. The 
CONTRACTOR will submit the results of all sample analyzes to the 
COUNTY within 7 days of the sampling date. The COUNTY will submit 
the results of all sample analyzes to FDEP within 90 days of completion of 
sand fill placement. 
VIII. Contractor Duties 
A . The characteristics of the in-situ materials in the alternate upland sand 
sources are generally indicated by the boring logs and grain size distribution 
curves. included within Append ix H of the Design Document Addendum (revised: 
11124/09) with the charateristics of the proposed "processed sand" fill 
Nevertheless, the CONTRACTOR should be aware that it is possible for Tiaterial 
of differing characteristics to be present in the borrow area and that the mining 
process may correspondingly require revisions to produce beach compatible sand 
consistent with the criteria cited above. Limits of excavation for upland sand 
sources (a) are to be determined based upon the information provided by the 
CONTRACTOR to fu lfill the Geotechmcal Requirements. and (b) are subject to 
approval of the ENGINEER. 
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C. The designated upland sand sources contain material acceptable for 
placement on the beach which must be processed before it is transported to the 
Construction Access/Staging Areas and the beach. Consistent with the Technical 
Specifications, if unacceptable rock, rubble or any other debris is encountered 
within the proposed sand fill during construction: 
1. The CONTRACTOR shall immediately cease operation and alter the 
mining process until acceptable material is obtained. 
2. The CONTRACTOR shall immediately notify the ENGINEER 
verbally, and report the encounter with the rock, rubble or debris on 
the quality control form, providing the location at the mine in State 
Plane Coordinates of the area of rock, rubble or debris. 
D. As required by the Technical Specifications, if the CONTRACTOR fai ls 
to comply with the above provisions to avoid unacceptable material, then rock, 
rubble or any other unacceptable material which is excavated and placed on the 
beach may be required to be removed from the beach fill by the CONTRACTOR, 
totally at the CONTRACTOR's own cost. If the CONTRACTOR fails to remove 
the rock, rubble or debris, to the satisfaction of the ENGINEER, such debris may 
be removed by the COUNTY and the cost of such removal may be deducted from 
any money due, or to become due, to the CONTRACTOR or may be recovered 
under his bond. 
E. The CONTRACTOR shall avoid pockets of poor quality material in the 
mine which do not comply with permit conditions. The CONTRACTOR is 
responsible for all placed material, including rock debris or other poor quality 
material as described above and as described in the Technical Specifications. The 
CONTRACTOR is required to comply with all remediation requirements of the 
COUNTY or FDEP resulting from placement of non-compatible material on the 
beach, including sediment removal and disposal. 
F. For each 500 foot section that has been sampled and tested by the THIRD 
PARTY, the CONTRACTOR shall provide an Acceptance Section Form to the 
COUNTY indicating that the material placed has been tested and is in compliance 
with the sand standards as described in Section IV above. Upon the COUNTY's 
review of the Acceptance Section Form and approval of the fill material within 
the 500 foot section of beach, the COUNTY will complete the Acceptance 
Section Form to document acceptance of each section of beach fill 
H. The CONTRACTOR's inspector/beach personnel are required to 
continuously visually monitor the material during placement An assessment will 
be made during placement at a minimum of once every hour. This assessment 
will consist of handling the material to make sure it is predominantly sand and 
noting the physical characteristics. If the material is deemed unacceptable, the 
CONTRACTOR is to stop placing fill material on the beach and remedial actions 
as described in this document and the Technica l Specifications shall be taken 
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IX. Remediation 

1. Compliance Area. If a sample does not meet the compliance value for construction 
debris, toxic material, other foreign material, coarse gravel, or rock, the 
CONTRACTOR's THIRD PARTY Licensed Testing Laboratory shall determine the 
aerial extent and the CONTRACTOR shall remediate regard less of the extent of the 
noncompliant material. If a sample is noncompliant for the grain size, silt content, shell 
content, or Munsell color and the aerial extent exceeds 10,000 square feet, the 
CONTRACTOR shall remediate. 
2. Notification. If an area of newly constructed beach does not meet the sediment 
compliance specifications, then the Department (JCPCompliance@dep.state.fl.us) will 
be notified. Notification will indicate the aerial extent and location of any areas of 
noncompliant beach fill material and remediation planned . As outlined in paragraph 4 
below, the CONTRACTOR will immediately undertake remediation actions without 
additional approvals from the Department. The results of any remediation will be 
reported to the Department by the CONTRACTOR following completion of the 
remediation activities and shall indicate the volume of noncompliant fill material 
removed and replaced. 
3. Sampling to determine extent. In order to determine if an area greater than 10,000 
square feet of beach fill is noncompliant, the following procedure will be performed: 
a. Upon determination that the first sediment sample is noncompliant, the 
CONTRACTOR must cease placing sand on the beach at the staging areas until 
the CONTRACTOR's THIRD PARTY Licensed Testing Laboratory, at 
minimum, shall (i) collect five (5) additional sediment samples at a 25-foot 
spacing in all directions and (ii) assess the samples for compliance. If the 
additional samples are also noncompliant, then additional samples will be 
collected and assessed by the CONTRACTOR's THIRD PARTY Licensed 
Testing Laboratory at a 25-foot spacing in all directions until the aerial extent is 
identified. 
b. The samples will be visually compared to the acceptable sand criteria. If deemed 
necessary by the ENGINEER, quantitative assessments of the sand will be 
conducted by the CONTRACTOR's THIRD PARTY Licensed Testing 
Laboratory for grain size, silt content, shell content. and Munsell color using the 
methods outlined above Samples will be archived by the CONTRACTOR via 
the Permittee 
c. A site map will be prepared by the CONTRACTOR's THIRD PARTY Licensed 
Testing Laboratory depicting the location of all samples and the boundaries of all 
areas of noncompliant fill 
d. The total square footage will be determined by the CONTRACTOR's THIRD 
PARTY Licensed Testing Laboratory 
e. The site map and analysis will be included in the CONTRACTOR's Daily Report . 

4 Actions. The Permittee or Permittee s ENGINEER shall have the authority to 
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determine whether the material placed on the beach is compliant or noncompliant. If 
placement of noncompliant material occurs, the CONTRACTOR will be directed by the 
Permittee or Permittee's ENGINEER on the necessary corrective actions. Should a 
situation arise during construction that cannot be corrected by the remediation methods 
described within this QC/QA Plan, the Department will be notified. The remediation 
actions for each sediment parameter are as follows: 
a. Grain size: blending the noncompliant fill material with compliant fill material 
within the adjacent construction berm sufficiently to meet the compliance 
va lue, or removing the noncompliant fill material and replacing it with 
compliant fill material. 
b. Silt: blending the noncompliant fill material with compliant fill material within 
the adjacent construction berm sufficiently to meet the compliance value, or 
removing the noncompliant fill material and replacing it with compliant fill 
material. 
c. Shell: blending the noncompliant fill material with compliant fill material 
within the adjacent construction berm sufficiently to meet the compliance 
value or removing the noncompliant fill material and replacing it with 
compliant fill material. 
d. Munsell color: blending the noncompliant fill material with compliant fill 
material within the adjacent construction berm sufficiently to meet the 
compliance value or removing the noncompliant fill material and replacing ii 
with compliant fill material. 
e. Coarse gravel: screening or removing the noncompl iant fill material and 
replacing it with compliant fill material. 
f. Construction debris, toxic material, or other foreign matter: removing the 
foreign matter or removing the noncompliant fill material and replacing it with 
compliant fill material. 
All noncompliant fill material removed from the beach will be transported to an 
appropriate upland disposal facility located landward of the Coastal Construction 
Control Line. 
5. Post-Remediation Testing. Re-sampling shall be conducted by the 
CONTRACTOR's THIRD PARTY Licensed Testing Laboratory following any 
remediation actions in accordance with the following protocols· 
a Within the boundaries of the remediation actions. samples will be taken at 
maximum of 25-foot spacing. 
b The samples will be visually compared to the acceptable sand criteria. If 
deemed necessary by the ENGINEER, quantitative assessments of the sand will 
be conducted by the CONTRACTOR's THIRD PARTY Licensed Testing 
Laboratory for grain size silt content . shell content, and Munsell color using the 
methods outlined above. Samples will be archived by the CONTRACTOR's 
THIRD PARTY Licensed Testing Laboratory via the Permittee 
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c. A site map will be prepared by the CONTRACTOR's THIRD PARTY 
Licensed Testing Laboratory depicting the location of all samples and the 
boundaries of all areas of remediation actions. 
6. Reporting. A post-remediation report containing the site map, sediment analysis, and 
volume of noncompliant fill material removed and replaced will be submitted by the 
CONTRACTOR's THIRD PARTY Licensed Testing Laboratory to the Department, the 
COUNTY, and the ENGINEER within 7 days following completion of remediation 
activities. 

Thank you for the opportunit) to provide comments. We love ou1 natural beaches mid would like to sec them 
preserved. 

Respectfully. 

rhc Executive Committee 
Sebastian Inlet Chaptc1 
Surfrider Foundation 



Project Assessment 

Project Name: Brevard County Shore Protect ion Project - Mid Reach 
In itial Assessment: G. Weeks 10/30/2012 
Group Assessment 1: Reed, Dow, Weeks 10/31/2012 
Group Assessment 2: Reed, Dow, Weeks, Courson 11/29/2012 
CE Updates to fom1: 12/31/2012 
Final rev iew: 1/11/2013 
Revised based on comments: 1/28/2013 

Project Description: 
Restoration of approximately 7.7 mi les of shoreline between DEP Monuments R75 - R 118 
in Brevard County. The Mid Reach segment is located between the North and South 
Reaches of the federa l Brevard County Shore Protection Project. Design of mitigation for 
ncarshorc hardbotlom impacts delayed construction unti I FY2013/l 4. Staff has determined 
that 8 l Jl6% of the project is eligible for state cost sharing. 

Funds will be used for: 
Design and construction of the project. 

Sta tc cost-share 40.53% 

- State Totals Federal State Local 
(%) 

Feasibilit) 
Design and Permitting 40.53% $426,000 $172,658 $253,342 
Construct ion 40.53% $35,813,22 l $18.604,739 $6.974,598 $10.233.884 
Monitoring 
Project Total $36.239,221 $18,604.739 $7, 147,256 $10,487,226 

Total Project Score 25 

!'1:\ ("rit;. of Ero;;ion (ems ion rat\! per year) __ o_ 
.\IC!tlmcloloKI': 'lhe historical /llew1 Jligh ll'al<'I' (JH/Jll"J tlota.file.\ co111e1i11t!d i11 Jiu• Bwww ·~ 
I fi,luric ,\'h11rdi11e J>utaho.,, . . ,/wll he wed /(I ntlc11lute !ht' m•c•mge rare 1!f'crosio11.for (1 30-
1<·m· 11<•riod t!flcr /Y72 anti pri11r /11 <my hc:aclt.fill 11lace111e111 in the 1m!it'ct ww1 Unea1· h•,,.,, 
,·c111un~ fit'" the data,, wed to tfefl'r111i11c the <'l'o.,·ion.lr1ccrN1011 tl"cnd. 

l.ucal Sp,lllsl1r. l:.rusit>ll lll" th~ blu ff line- along th~ Mid Rca1.h lta ~ m crngd ll.<1 l"t'yr (1\ l'r lh l' 

la:-;t .)() ) ~.ir~. f11e Mid R1:ach er,1~i <111 rate m l'ragc ... -0 , 6 ft /yr. 



computed to be approximately +0.25 feet per year. Hence, the ranking score for severity ol 
erosion is zero (0) points. 

l.oi;al Spon~or (;Ollll11Cl1\: .. Ill ~L'\Cril) lll crn~ion. r DEJ> sho\\~ Mid Rt:ach HS 

nccretionnl. Pkasc con Ii rm that no post 2004 <lma was used. \\hen dune nourbhmcnt 
hega11. 1\lso the adjacent :;outh reach caused benefit to thl: southern 111icl reach in 
2003. The 2003 survey data shou ld also probabl~ be rC'rnovecl since it wa:. after n 
restoration projet:l started In modify natural coasta l processes.· 

D~partment rc~ponsc: l·or Mid Rench. historicnl Ml lW shore line positions in FDEP 
database bet ween 11197 8 and 5/20 I 0 "ere used tu cleterm inc the a\'cragc shorcl inc 
change rnk. /\I though M 11 \\' position ~ <11' 5/20 I 0 is the most current in the datalw;e 
in the IVlid Reach area. the currl'l1t survey d:11e~ in the area rnngc frnm 6/2008 to 
512010. (Dunc nourishmcnh \\ere not c\cludl!d because the) \\'L'1\: not l'XJ1Cl'tl'd lo 
hm e an) suhstall\ ial impact tin dctl:'rm in ing the M 11 \\' shur~line rates.) Both the 
Dl:'partml'nt and the l.oca I sponsor ngn:e that th.: project nrca ha'> ex pcricnccd s~ ' 1.Tl' 
dune e1w·don. 1 lo\\l'\'l'r. thl' sut"\'L') data indi1:<1IL' :--.. that the i;horclim: p,1,ition has hcl"'ll 
1clnth d~ st:1hk. 

Threat to Upland Structures (developed shoreline threatened) 0 
Methodolom•. The threm to 11pla11d str11ct11res is determined by the application oj the Dean 
C '('( 'Lr or the SBEAC 'H Storm Erosion Model using a 25-year return interval storm tide 
hydmp;raph on the most rece11t beach-offshore profile data nt each R-mv1111111e111 in the 
pN~ject area 711e Depart111e11t may use the results of an erosio11111odel .rnhmitted in the 
feasibility study ((the sllldy recommend' sn·ategiesfor beach erosion control activities that 
are accepted by the Depart111e11tfor adoption info the Strategic Beach Management !'Ian. It 
should be noted that properties that hm·e existing armoring ll'ill be deemed non-threatened. 
Points are only mrnrded to 1w11· projects for shoreline.~ that hal'e not been restored. 

Local Sponsor: The USACE ORR report addresses risk to strnctures in the Mid Reach 
segment. Based on USA CE shoreline recess ion modeling results in the GRR, 85.3% 
(23,875 rt.) of the dc\eloped shoreline contains structures that are al or sea\\ard of the 
erosion line of a 25 year return interval storm event. Approximate I) 3560 ft (8.9%) of this 
5horcline is armored. 

Department: The 25-yca i combined total storm tide ele\'ation for the project area is 
appro\ imatel) 6 2 feet NA VD IBSRC. 20 I 0). The length ol' dl.'veloped propert) is 
approximately 46.280 feet Based <m running the SBFl\Cl I model fo r the 25-year storm 
Ll>nditions, us111g April 201 ::'. slir\ C) pro tiles anti Januar) 2012 .tLrial photo~ L)I the project 
area. the length of pwperty 1.'0ntaining threatened strw.: ture~ i!> approximately 240 fed. ']he 
ranking sc~1rc for threat to upland structure:'. is (240146.280) \ I 0 = 0.0:" rounded to nearest 
"hok number i:. zero fret I knee. the rnnl\ing score for tlm:at h' upland structures is zern 
(0) points. 



. t4 ..... f 11\..<'\.l_I .... "'", o -· , _.. -• •••- • • • '("'\" . 
"recreational " is calculated using GIS-hasecl mapping tools. The commercial/recreational 
shoreline is then calc11/ated as a percentage qf the {()fril projec:t length. Desig11mion 11111s1 he 
derh•ed.fi·om local zoning maps. U11desig11ated parcels are typically assigned the 
designation of the ac(jacent parcels. Resort co11dominiums are typicallJ• designated high
density residential, and are not included in the commercial/recreational calc11latio11 in this 
categ01y. 

Loca l Sponsor: 32.5% 

Department: Verified. 

l.~H:nl Spllnsnr: Ne\\ lllllin_g i11lo11nalil•ll \\as p1u\ ided hy lhl' local spunslll on 
I /2)/20 I :1. 

Dcrart111cnt: Thl· points ;l\\a1 ded nbmc ''ere based 011 info1111ntion supplkd in the 
funding applicatinn. Progra111 pn li c~ . h:i..;ed 011 recen t reco1111rn:nda1i011s ul'Lh l' 
I DEl'·s lnspccw1 Gi.:neral"s nfficc. requires ~tricl adherence lLl deadlines. Since l11 l' 
inning. i11for111ath111\\aS110\ j)l'tl\ iclccl priN 111 the defiticnc.-;. tkadlinl orOttohcr I<) . 
.?0 12. "taff cannot l°l' it:\\ Ill"\\ inl'urn1atil111 al thi" tinw. l lo\\l:\1:1. tlw in l'ri1matic111 
l':lll he prm idl'.d 1111 lhl· lll'.\l runding cycle.. 

r cdera l Funding Available 
f-edcral Authorization (yes/no) _ 5 __ 
Methodology- Projecrs rlwr han: lweJI m1thorizecl by US Conwess.fvr Cl U.S. Army Corp.\ 
of Engineers project for the project phase receil'e 5 points. A ward o_f points in t llis co1eg01·y 
recognizes projec:ls that lw1•e 111acle an e.Oort to oequire.federnl support.for the project by 
initiating or complering a federal.feasibility swdy. Thi!. feasibility srudy indicates the e.fjbrts 
of the local sponsor to acquire f11111re.federalfu11di11g. Projects pursuing funding for 
subsequent vhases o(the project will require federal authorization {or each specific phase. 
prior lo being awarded points for those subsequent phases. 

I .ocnl Sponsor: Yes 

Depa11mcnt: Verified. 

Pruject Cooperation J\grl:!emenl (yc:s/1h)) 0 
Metlwdology: I'oi11ts are mi·arcled in rhis wrego1:r 11 ·!11.!ll./l!derol 1110l<'hi11g dol/w·,, are 
\'l!Clll't!cl 1hro11gh tt c111.,-e11t l'miL'cf ( 'mJ/h'rttlion Agreement (I'( 'A) or J>n?jecl /'arr11ershi11 
Ag1 l'l'll1e111 (l'l'.A J f111· f/t(' 1n·o110.,ed r>lwse. !f the I' !'A l f'CA indicall.'s rhot sclit•c/11/cd 
ocril·irie.' hare heen 01111rm·ed but timds hare 1101 \'et bc:1?11 approrJ1·iatnl. 11u f/(}i//t.' on! 
mrnrdcd sinct! the stat111m:1• i111e111 ll'ns to /e\'aagt. 111t11chi11gfi!rlaol dollar.' 

Louil Spon:-.or. A PC:\ a111\!11cl1111:nl is c:-.:p~clt:d l"t)r MiJ Rt:ach constn1l·tio11. 

I J.:>partmrnl: No PC!\ has hc~n ewcutcd !ill 1h1: Cl111Slrudion phasc. sti pt)ints cnnnnl b~ 
awarded at thi~ time. 



Administrative Commitment 
Long tenn Punding Source tyesfno) _3 __ 
Methodology: lnng term desi~1wted.fi111ding sources Iha/ are established bv referendum or 
a specific taxing district receh•es 3 points. Examples of these include Municipal Serrice 
Bene.flt Units, Municipal Service Taxing Unit, Tourist Del'elopment Council taxes (bed 
taxes), dedicated portion of local sales tax, inlet district taxes, etc. Voter referendum 
indicates co1111111mity-wide support for the project and long term.fimding source to maintain 
the project. Line items in annual capital improvements budgets do not qual(fy due to the 
susceptibility to change based on ann11ally.f111c111ating priorities. 

Local Sponsor: Yes, tourist development council dedicates funding to beach projects. 

Department: Verified. 

Administrative Support Staff (yes/no) __ _ 
MethodolOKJ': The point is mrnrded to a local .\ponsor with at least 011ef11ll-ti111e slc!fJ 
memher dedicnted to the beach erosion control proff1w11. 

Local Sponsor: Yes. two ful I lime Count) staff members. 

Department: Verified. 

Quarter! y Reports (yes/no) 
Methodolom·. Q11arter(1 reporf.\ are due JO daysfnllm1 in;.: fhe e11d o.f the /isrnl c111a/"/er, 
£'\'en ijno 11·ork ha.~ hee11 co111pleted a11cl 110 hilling\ are .rnb111i11ecl 

Local Sponsor: Yes. 

Depa11ment: Verified. 

Pn.::r ious Cost Share (yes/no) 
Alethodolog.1·· One /J(li11t 1\" 011·arded ilthe Depart111e11t lw., prcl'iou.,fl• execwed c1 cw/ 
shoring axree11u·111 11si11g proKrnm fund.\ for afMsihility or design .\"fl/(~\'. 

Local Sponsor: Ye:;. the: Stall: prm ich:d ch:~ig11flc:cisibilit) runding for the Mid Reach projccr. 

Dl?partrncnl: Verified. 

F11hanc-:d I ongcvil) ()e:./n111 _ll_ 
\Ic•tlwdology. / 1oil11' co11 h11 c111 onlcd 111 rliis catego1:1•j111 f,,.<1jn ·t., the ti /Jt"/JCISL' m1 

,ifta11111ii"L' tlL'.''.l!," tP incn'"'l' the no11ri,/J1111!tlf imer1·cll 1hr"11gh" .\ff'11<.111rol "lter11aff1•e. 
altemotire heoch fill dC',qg11 or geotec /111irnl illl/J/ 01·cmc»11 lo 1/w Jm!it•ct. 



at this time. 

Pre\'iously Nourished Shoreline (yes/no) _O __ 
A1e1hodology: Points are rewarded.for nourishment projects in an effort to provide 
conti1111ed state support for established projects. 

Local Sponsor: Yes, the project has been previously restored with dune projects in 2005, 
2006, 2008 and 2009 

Department: Dune restoration projects are not considered for award of points in this 
category. 

I ocal Sponsur Clll11lll tnl: ·· 1 hi.' rvl id Reach gets (I St:Cll'l.' llf' /Cl\) fo r thi .... catcgor). 
Ruic 6213-3().( )06( I )( f) ( language a-.. r rcw ickd b) l"Dl ·. I' in I ( iFR guidance) sa) .... 

··pre\ iou<; slate <.:om111i t111 c111. .. and projects that \\ ill nourb h a pre vious ly re~iorccl 

<; l10rc li nc shall rccci\(: 5 poi nt s:· I lo\\' can fD L.., P justi fy their position "dune 
n.::,lorn ti l1n i~ 11011.:on~idc redT 13~ !ht: FIJI 11 cho ice uf \\urd s it is dune 
RLSl ORut illll ::.Li ckarl) a rc'itnrcd shnrl'linc a ........ wk<l in lhL· rule. As s1a1ccl in the 
pre\ inu' submittal tile Mid l ~cal'11 lws been " 1\.·~1on.:d .. '' ith ovc1 600.000 cubic ~ l1 rd:
u l :-.and ll\ 1:r Ilk' last sc\ 1..•ral )c.irs and thi.., \\lWk \\a" li1mli11g in parl h: nH1ltipk 
I DI .I' !;1'dl1h I 11 "") thi' tl':-tnrnti1111 \\ t>rl, ..,impl: dul'' l\nt n1u11l b 1101 acu.:plahk 
It i" tl'i.llll"'kd I DFI' 11..'\L' l'"1.. thi-. C1pininn 1111 prl'\iou..; r1..st111alio11 ol'thl· Mid lh·:ich 
nr p1m 1ck :-pl'l ilh hmguag1.. 1111111 rule r>I' ~t:tlutL' 111 jll"lil) l'Dl; I' p,i<.itiCln .. 

D1.parl111l:IH tl''Pllll'l'; I h1. lkpart1111.:nt rl'iltTak" it p t1..; i1io 11 that dune rc ... h•r.llil>ll 

dl'l':-0 lllll quulil~ l\,r till' ;1\\ard nr p11i111 .... in thb calegur~ . (iuidalll'l' i ... pl'll\ idt:d ill 
62B-36.006( I)( l'l. l\>1 i>rl.?\ i.iu.., Stale< om111i11m:nl. lln lih.e dunl' 111n1rish111e11t. 1 ull 
beach rl'slorntiun J\:quirc:. a ltlllg term d1.:ditnti1)1l tu mai11k11an1.1. of tht' prujn t. I lw 
l\fo.I Reach pro_kct hn-.. not rt:c:1.·i\ cd lhe~e pl1inh in the pa'!. nor h:is an~ ulhc1 du111.: 
rt::-.lnr:it in11 1nuuri1;hrnt:111 pn ~kc!. 

Project Performance (nourishment cycle) 3 
J\fethodo/oJ.,._n,·: Prc~jcct pe1:for111ance i., must <~f!e11j11c(1?;ed by ilu! length ufthe 11011ris'1mem 
i111erl'O/. 11'hich \1'011/d i11itialh he e\tah/ished hy thcfeasihiliry sr11cz1·. 011ce o prnject has 
heen restored and .\l/h.,eq11e11t~1 · 11011rished. w1 acttwl p('1:for111011ce interrnl cm1 he 
i.'.\ tablished ..111 interim heoch 11011rish111em e1·e11/ to l'C'.,fore u prc~jcct eroded hy a mr1iur 
~1u1w e1·c111 1ri!l 11n/ hl' 11wd in colc11/c11i11g, th<! 1101trish111e11t i11te1·1·al. 

I ocnl Spon~t'I"' I he Ll~J\CF lrns plan11t:d for i.l (1 )t·ar i11tcn nl. 

[kparlm..:111: The nourishment intcr\'al a:, documented in the lntegrmcd General 
Ree\ aluation Report.Jul) 2010. is three 13) ye< rs. Hence. the ranking !'1.'ori: for project 
pcrfonnancc is lhrcc- (.~) pni111s. 

I) 
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target achieved 011 an m11111a/ly averaged hosis. Calculations are made using the annual 
average of bypass material placed on the ac(jacent eroding shorelines divided by the annual 
bypass ohjeclil'e indicated in the Depart111e111-adopted Jn/et !14anage111ent Plan (IMP) or the 
Strategic Beach Management Plan (SBMP). Beach projects eligible for these points must be 
/ocoted ll'ilhin the area of inlet il?fluence. 

Department: The project does not implement a strategy for sediment bypassing or 
supplement nourishment, therefore, the ranking sco re for the mitigation of inlet effects 
criterion is zero. 

Innovative Technologies 
Innovative Ex isting Technology (yes/no) _o __ 

Methodology: Projects involving innovative erosion control structures, construe/ion 
techniques OJ' enl'ironmental protection elements hosed on current technologies receive 3 
points. Rel'iew of this critel'io11 is conducted jointly by /he 13ul'eau 's pennilling. engineering 
and project 111anage111ent .\·fc!fl 

Local Sponsor: Yes. the Mid Reach Project intends to stockpile large volumes of dredged 
sand to be relocated when and as needed to construct and maintain the narrow project 
required lo avoid nearshore rock. This unique approach to utilize dredge sand for 
stockpiling is expected to provide a more reliable sand source than upland pits and also 
result in project cost sav ings through reduced dredge mohilizations 

Department: The proposed acti vi t) is not considered innovative technology for the a\\ard or 
points in this category. 

l.01::11 Spllnsnr c:u1111m:nt: ·· 1 he Mid Rc;1d1 should n:naiiil) guin po111tb in this 
catcgn1'). \\'i !h nil due respi:ct l·DrP staff shou ld be certain nlll lo catcgoiizl' 
inno\'athc ll'chno l clgk·~ as on ly things sold b) s lid, sri lcsrnc11. Stockpiling largl' 
qua111iti1.:'i tl!' bc;1cl1 sand lrnn estcd spi:cilical l) f'nr h1.:ach building ha~ 11l'l been do111.. 
lx:lure in I lorida and is ccrl;1inl) in no\ ali\ c It m l>ids lh1..· rnst and cnvinmrni:ntal 
1isk ol'usi11g upland ...,:11 1d and 1hc L'll'-I td ' 11111hili1i11g :1drcdµ1..1..\1..·1.\ 1irnt \\l 11<.:cd 1i1 

placl' a thin fill\ iu lnrd, haul to <I\liid 111ck:--. 

1 lil· f\lid l {~ctl'll rni1igati<111 r•lctn i-, ii '" ' i11111•\ali\c. I hi" 111i1i~t1ti1111 l11 C'l'h :di th •: 
.:11111p 111u1h 111 ruk (1:!H- ~<1.0P(1l I l(il 11>1 P ,,.,(.L·d ti •1:11 I\\ !~(IL' 11f111i1i~.s1irn1 l11 

111i111ir 1111\ I~ in::, 11..'l..'I'- 1i1c-\ a1 d hr;1i11~l111111cd \~ilh '-llppli1.r.,; nd l'<'ln.: 1.11' \\i lli :t 

111.:\i.:1 lot.:11•11. ll.,1.:d l1l\\ l>i11g t't•qui111 lup11i.;d mi1ig:Hit>l1 "ll'l1l:lt11l' \\hiclt rc:l1ui1\_•,, II•' 

.1dcli1i11t1 ii r(lt111d.11iu11 Id~• \\:l~ p1L1t1•l~p1.d <111d 111.·1111ilt1..·d ;tnd i·, lllH\ 11..·:id) 1111 l1t ">l 
ll~t.:." 

]).:p:lltlli\!l\l IL"ll\lll'>C: ' 1 lil' ,l\\.t 1d 11l 1•ll!llh i11 11i i .. 1.·;1lq,!11{": ('>l!l[l1..1ltl: f\."·~f\~ll Ito 
pr.•.k~ h 1•1.'t 111i1tul 11qd.:1 :.. 62 1 ~- I I .ll(l7". I .t\.( "( 'P~ri1111.·111:il C11:i:-tal 
t 1111<..lntdii-·n·. 1 ltl ;m;ud ''' ('.1i11l., 111p11•iL'1.·1.., 11111 p.-1111i111.·d u11d~1 th, I 'I' ·ri11h:11i:il 

<'111:-t, I ( 11,...,L111clil11111...'t!IIli11i •11 j, \1111 ~uh,11.1.ll\~ i111rntt1r• •. l h.: l),·l'arlr 1.111 i-



Previously Untried Technology (yes/no) _ O_ 
Methodology: Pl'<~iec/s that would use dredging techniques, separation tecJ1110/ogies. 
methods a_( protection <!f environmental resources or quality control. etc. no/ previously 
tried in Florida would recdve 5 points. Review of this criterion is conducledjointly by the 
Bu,.eau 's permilling, engineering and project management stc{/J 

Local Sponsor: Yes, Brevard County has developed a unique mitigation reef design. This 
mitigation design is the first to mimic the low profile coquina rock outcrops found in 
Brevard County. 

Department: The proposed activ ity is not considered for the award of points in this category. 

Sea Turtle Refuge (yes/no) _ O __ 
Methorlo/oR_\I: Archie Carr Notional Wildlife Rejuf!,e is the only designated sea 111rtle rej i1ge 
in the stale and therefore on~)' projecls within or i111111ediotely ac(jacenl lo that pnrticulor 
refuge receil'e points. 

Department: Project is not located within or adjacent to the Archie Carr National Wildlife 
Refuge . 

Regional ization (yes/no) 0 
Metlwdo/0KJ 1: Points cw1 be a11·m·ded in this ca1ew>1:v.for fll'() 01· more prc>jec/s fJl'O/JOsed by 
two or more local sponsors that are entering !he same phase nnd can demonstrate 
.\i,~n{/imnt anticipaled co.\t savings Ehro11ghjoi111 co11lracling. Proj ects must be ahle 10 

demonslrale cost sal'ings by bidding the projects separate~\' undjointly. Points ca111101 be 
all'arded 11ntil the Depar1111e111 i.~ pro1·ided ll'ith an executed inlerfocal agreement between 
rhe local sponsors. 

Local Sponsor: Yes. Brevard County is acting on behalf of all the local beach front 
municipali ties and is coordinating with the Canaveral Port Aulhorit} and Patrick Air Force 
Base to ensure maximum care and cost sav ings for the beaches. The Mid Reach also 
restores and manages the shoreline in three municipalities. in add ition to the unincorporated 
counl). 

Department: Reg1onali:rntit)J1 rnmbines l\\ll or mun· luc:al spunsor.., through nn intcrln1.:al 
agreement !Or the purpose of contracting multiple projeds fo1 l'CllH:llrrent l'On~tructinn to 

document cost !'.U\ ing:'. Thl project docs not meet this qualification 

Si~nificance (prti,icct length) 8 _ 
Uerliodoloxi. Points 11/'L' mranb/ hosed m11n·11jecl lengr/1 11 itli the "ss1111111ti1m thu1o11111,1:.i:r 
c·o11tig11011s ;m~i<'''' 11•i// pmtcc/ f/Wll! 11p/oll(/ .1//'llcU11t•s 1111cl lwhiflrl mu/ 11'i// hr11'c! r1 long.er 
11/'(!i<:·c·t /'l 1:fon11w1n·. i. <'. l(J11ga 1w11rishnu:111 intcrrnl 

Uepar1rne11l; l'1\1jcc1 kngth j, 40.-:178 ti:~t t> r 7.7 1nik~ 
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A shoreline change data base for Florida dating back lo the m1d- lSOOs is unique in the United Stales, and perhaps l he> 
world, with thousands of shoreli ne change measuremenl.s at a nominal spacing of 300 m. ~loreover, data nre nvnilable on 
factors conlribuling lo shorel ine cha nge, including beach nourishment, disposal of dredged sand outside the li ttornl zone, 
culling of new inlets und subsequent growth of ebb shoals, ond longshore sediment transport into and nlong lhe cast 
coast or Florido. Effects of rcl:ltivc sen level rise can be cslim:itcd using the Bruun Rule. These factors should hnve 
c:iused significnnl shordine recession since the rnid-ISOOs, but inslcud, the east coa.~l or Florida hns experiencc!d 
~ignificant tl\'erng1< shoreline od\'Mce. The form:\tion of cnrhonnle ~nnd is shown not to nccounl for lhi~ difference 
Onshore transport of sand from beyond closure depth, probably during episodic storm c\·ent;;, is the only pos~ihle source 
of Jhe lnrge qunntil) of sand thnl hns advunced on avernge the shoreline of Florida's c~l coasl. For shorelines with 
:<igniliranl offshore dt•pooits of snnd, it is po;,;ihlc thnt s€:a level 1·i~e in conjunction with Wl\\'C ncLion co11Lrib11lcs In 
nn~hore I rnnsport nnd ~horelinc nccrNion. 

ADDITIONAL INDEX WORDS: l'c>n.<ICI/ ero.<ion, cnM/11/ flCCll'lin,, , sea lt•t•rl ris1•. 

INTRODUCTION 
J\hsalonsi:n nm! Dean (20 I 0) published nn At la~ sho";ng 

:-hc•rcline rhang1.- along tht• srmdy beaches of 2·1 counties in 
Florida '!'he) obtniucd historical shoreline change from a data 
base ns;;emblcd by the Bureau of Benches and Coastal Systems 
C>f the Flmida Department of Em;ronmenlal Protection The 
dal:i an~ unique in the United Stoles, and perhaps the world , 
exlending typically from the mid- to \11tc 1800~ to lhc mid- lo 

lntc 2000s. Shorelin() position;; in th1; Atlas nre thll location:,; of 
the intersection of lhe mean high water level tM.11\VL) plane 

with the profile. These positions a rc measured along profile 
line!' oriented npproximalely p()rpendicular lo the beach and 
r eferenced to phyi;icnl monuments <Figure 1 ). The monuments 

arc localed al a nominal spacing of about 300 m along the 
s horeline, but the spacing varic:, depending primarily on 
:-;uitaule location:; for monunumt placcmenl. Therl' ar.:! a total 
cif 3865 monument locations with 57,:H2 measuii:mcnls along 
nboul l 160 km nfcoa!<l.1'lon11mcnt lucat1on:; ore shown unline 
1FJ01;da Depaitm,·nl •if Environmental Protection, 2014). 

The earlle~t dat<1 1m• lyµicull) from thL· mid-HiOO" nn<l lh•· 
next in lhe lfl20- . followed h~· n datu point in th•! l!J40.-. Mon• 
tl1·n~dy spaced rcrm .-Fng:< an. ''' nilahlC! in tlw I !170;; nml I !IK(b 
Oncl the OlO:'>l O('nd:J_\' >if):\L-,;d rCCOJ"ding:- (if(! ill till' J(19(}~ lllld 
2000,_ The: l'dt-lio•:>l tlatu "i:rt' dl'lt•rruin"d lo) C<oll\'t•11li1111:ol 

111·vr-ying, wlwn·n,; th•• 1920~ data nn'I ~om<· cir tht· lnt(·r clata 
were ba~,.cJ u11.1~rial photog1,1phy. Sine~ the Marl 11£ Fko1i1.l:i'i, 
Co:istal Ct>ndruclmn l'nntr.11 I .in .. proi.,'Ta111 iro tl11· Hl7(l.: 
~un, ~"' hn\ I' loeL·n mnd>! 11~i11g com'1•ntionnl ~u1Yc.1 in;; 

rw!. l•J 21121.Jcu..i ~-nu-:::: f 1 J.: on1,\. I n-.m·.,/ IU 1 d•11 ..,, ... :!ii H 
tlru.·pt1·1' ;, ri·l'l1oll•l1 1:1 1'1flr1·h ;.~(11./, 1·11rru:l"<I f"Pufrt. ,;., • ,, 1•;/ 
11;,1nril 2(1/./: 1•11/il,./11•,/ f>T<'·µrinl ,,11/111, 7 Mt1y 20/.1 
l 001 Tl'~r'0;1d1n1: 11'11 llflr; J.tmi1~.Lh1•USl1m'i!·u ... ;.1cc.·.ur111> ,m 11 

c•,,:t ';?l r-:,iur- ti 1'l i.. H1:cc-o:"t'1 Fruod;ltio·i 2014 

These data present an opporlunily to d etermine whethc1 
changes in !>hOl'eline position can be reluted lo the rise of sea 
level ~ince Lhe mid-1800,,, human acli1·iLic,; on the cua~l, and 
olher phenomena This paper limits it.c ~cope to the L2 counties 
on the east coast of Florida (Figure 2l, \I hich hal'e about575 km 
of sandy beaches and 1924 monument-based measurements 
from the Flo1;da-Georgia border t.o Government Cul on the 
south side of .Miami Beach Conly lht! £irst 2'1 km ofDade Counly 
is par! of the analy~isl. 

METHODS 
Historical Shoreline Position Change 

Absalonsen and Dean (2010) analyzed shoreline pos1t1on 
change with an '"em·ly" peiiod slnrting with the firsl data 
obtnin!!d in the mid- lSOOs nod extending lo 1970s, a periocl 
gt,.1ernlly hPfore mnjor nnthropog1.nic i11fluence5 such ns beach 
nourishment project:> or construrtion of hard st ructures other 
thnn jellies. A second pe1;od rovercd the tolnl men;,urement 
peiiod. Table 1 shows the two µeriods uy county. 

Ahsnlonscn ond Dean (20101 ohtn ncd trend lines forthc data 
:1l t·ach nH1llll!ne11t u~ing thl' J,,.,..1 Je1,;l sriunre., fit for c~1ch lim 
pcliod mid reported shoreline• drnngi: per year. The) deter
miMcl ~hordinc• \'nrinuility by t•nkniatin!? sutnclard dc1·iation~ 
ISDst. Tahle 1 :'how:- ;.hun:hnc po.-ntion changt', /IX. 1>vt•1• •·•wh 
<>I the [Wu pcliudi., oulnincJ Joy 01\llt1plying i-lwrc\ine ch<ll1gt. 
per ,Yl'ni by I ht: l1•11gl h 11f thl' pt!! iml Adding ,·111mly ~hureli 1w 
•:hangi- dot'>' not p1\lp•:rly weight their dilli.•r.!nl sh•m~lirw 
l1·ngths. H U\11.!\cr, <1ddinl! ;;\wrr 11re:i rhani;~. A·\ which i~ 
l!qual lo Fh<ll'«lini: d11t11g,· times ~hurt.!linC' l»ngth. /,,, d<1t·
pr.1pcrl~ wdghl •h11n•lioc length \:'\ nnd /. nn .-howr in Tnhh 
l l3r:c:1u"• shon•l111C· Rrl.':1 change• 1,.. indcpcrnlo:nl tiir end1 
C<Junly, the l'ITt>r can b•: dt.!t•:nmnd l>y :i.dding 1·nnn11l·es; tli<1\ 
• ~, tlw 11rc;1 :-l<111d,11 <l d£',·i1ttin11 'um, A.\,_n i,. e4ual to tlw 
11unrr ft)( I oft ht• i:um Of lh~ HJ.U:'.lrl.: nl t h.c flD nrl 1rd <l»\'i;lticn 



Figure> I i:ihorclinc ilislnncc from monument lu MH\\'L. 

for each county. The sum of the area changes is 13.2 :!: 3.2 
million m2 for the early period and 27.5 :!: 3.4 million m2 for the 
total period. Figure 3 shows oren change by county for the early 
period, with gains in northern counties and losses in three of 
the southern counties. and Figure 4 shows area change by 
county for the total period, with all but two counties gaining 
nrea . Figure 5 shows the difference in a rea between the lolal 
and early periods (designated ··recent"' period), which is 
represenlati\'e of the change taking place since the 1970s. All 
counties except Flagler County show accreting coastlines, 
largely, as will be seen later, due to beach nouiishment, which 
has more than counteracted erosion due lo sea level rise. 
Flagler is the only county on the Florida east coast that has not 
had beach nourishment, but it s till hns remained st.able despite 
sea level rise. 

Dividing thr· area changl' by the i;ho rcltne length of 575 km 

bri\'e"' an iwcrage i,ummed change in short?line po$ition a:; a 
growth of23.0 :!: 5.6 m for the early pmiod, 47.8::: 5.9 m for the 
lutal period, and 24.S :!: 8.1 m for the recent period The 
advances in a\•ern~e shoreline position fo1 lhe periods are 
cuuntc1· to percep tions t hnt the cast const of Flmid:i has 
experienced lnng-term crnsion. For example, lhc Flo1ida 
Department of Environmental Protection !Florida Department 
ofEmironmental Protection, 2012) currently lii;ts almosl65'.'1 
of lhe easl coosl of F lorida as •·critically'" or ··non-critically" 
eroding. However, Dean, Pilkey, and Houston ( 1988) n ote that 
80-859' of erosion on the cast coast or Floiida is caused by 
mwigatinn projects at inlets. Coasts upd1ift from nm·igation 
strudures arc oftl'n gaining sand, whcrl!<t!; cm1sls downdi-ifl 
ore often eroding. The eroding bench!!;; capture attention, 
"hcr»:is nccreting benches u su ally do n oL 

Figurt: 6 slww:- an example of perception ,·cr;:U<- 1·eahty It 
shows shoreline position in Volusia County from 1873 lo 2009 
Floiida Deparlmcnl of E11\'immnenlal Pn>ll'ction !20121 i.~1, 
the short•linr in \'(llu.>in County from mnnum1•nts 57 to 1 Hin:: 
• L'rilka11) t:rocling"": yet , lhi~ shon~lin» frum mnnum1:nl:; fi7 1<1 

118 ~tdrnnn.'tl during the early. totnl, and 1-.•c•'lll pedud;;, The 
d11unati1· 1.-ffect,. ufi11lct• con be se('n in F1gu1v li. Pt111cc d •. l ,cou 
Ir.let 1~ between 11v111umenL., 14& <tnd 149. '!'he long-tcnn 
U"u:.<io11 lrum nl1uul 111unument~ 155 L(• 1(;5 io well known in 
Vc1lu,-ia Count>, furtlH!l ""i'!·•v1·ting the l"'rccptinn thnt Yolu<i,, 
('c11inty h:i,, t·xw•ri1:nc1.•d lo11g-kr111 l·1·u~io11 

Tfw 1wr('cpli11n nl" wiclc:.<pn:<1d lung-l<'rm L·ru:-.iu11 nlso .lrl~<'.. 
twrnu,;tJ nr 1·m:nl:.idm11:111 of ,.,1 ruct11rc,. "11 \.c11ch•.:." R·:fore di\' 
i:'.-tahl1,;hnwn1 r•fth• Florida Co:1:-t11l C1>n,;lrnCLi"n Ctinlrnl line 
m l~it . th!'r<' wa litth· t<t,ri.il:ition c•I co:t~Utl conslruct;nn 

Nassau 
Duval 

St. Johns 

Indian River 

St. Lucie 

Mattin 

Palm Beach 

Broward 

Dade 

Flagler 

Volusia 

Brevard 

k:.id1ng l" :-truclutt'b 1•11crvnchii:g 011 b~:1chL·•, I licreh) r1·<luc-i11g 
up1>an•11t h!!:1d1 "idth. Fc•1 l'Xllmpf,,_ in tlw Hl20s, the 11ntur11l 

dune>' n1 l>clru) l.k~1ch \\L·1ti lcn•lcd :i11d huih m1 n,; the ma;!\ 

hccnmc di:1·clopcd 1 Delray Hca<'h 20121. A.::. a re~uh, ;1hhriugh 

111.!lray B~:ich hnd i:aitwd nhuut :l:i m in wirlth from I t''\3 to 

HJ7 I 11,. cr ••. ,.,1:11 ro«rl wa~ ~" rlu~e It• Liu' ht>.1d1 th:it it w,1-

thn!alcnc>d d•1rin!l i:tonns in the lull· lHtill:s I figur" 71. 

Si111ibrly. t111U'lrurli•J11 :>.t f\\inmi B(•nch t>ncroarhccl 1111 be:<the;. 

\1 it h h»t"I c.wner; rerd\'in~ i;crmi,.,-inn afi<>r \\'rirl rl \\'m II 111 

c ·•11~tn1rt hulkhe:td• in m·1r1\ in..:lmlc•» :-cf1\•.nnl 11fthf' .. ~~tint 



uandcJrtl (11•1•111/wn o/ llrt.• ar,·u ch<tnc?I!, Jf\s1, A plu1. 1;lJ:11 tntlirah•:; otcrdin11 outl a 1/l'J?Ultt•f' s1g11 rr1~•'J:.Sion 

M 
r.uunl~ I., lkntl Earl)' P~riO<I ,\.\!ml 1milliono; m'J 

Nass:iu 2~ 1557-1974 756 l.!J 
Uu,·al 2·l 1$5'.j-1!)70 1320 3.2 
SL Johns 6G lS5S-l!l70 112.7 7.4 
F13gler 29 1672-1972 GI 0.2 
Volusin 7!J 1673- 1969 23.4 1.8 
Orerurd I J.I 1874-1969 26.I 3.0 
Indian Hi"cr 35 1880-1970 16.6 0.6 
St. Lucic ;H 1860- 19il 23.7 --0.S 
~lnrlin 35 1883-1970 116.7 -4.1 
Pnlm Beach 72 1883-1971 - 2.7 -0.2 
Broward 39 1683-1972 0.0 0.0 
Dade 2·1 IS51- 19i2 7.4 0.2 
Sum 575 13.2 

MHWL in 01·del' lo construct swimming pools C\Viegel 1992) 
Miami Beach had little usable beach when the major bench 
nourishment from 1978 to 1983 was placed, although the 
shoreline had ad,·anccd an average of aboul 50 m from 1867 lo 
1978 (Absalon~en nnd Dean, 2011) Most ocenn front hotels al 

l\liami Beach arc pnrlly or completely built on what was once 
the beach 

To im·cstigatc shoreline advances fo1· both pe1iod!;, a sand 
huclgel will be de,•eloped to account for the causes ofshorclin1· 
change. Rusuli (2005) discusses concepts of coastal sed iment 
budgets l\lnjo1· foctors lhal affect shoreline change include sen 
le,·el 1;se, beach noudshment u!Tshore disposal of dredged 
5nnd, ebb shoal formntion due to cutting of inlets, and 
lungshore> lrnnsporl Inlets are esµecinll) important in coastnl 

sediment budgets, nnd concepts are presented in detail in 
Ro.:.mli and 1\raus I 1999). Estimates of the effects of each ol 
these fnclors nrc provided by county. An adrnnlage of 
determining the factors by cc>unty is that many of the factors 
(e.g., beach nourishment) nl'e independent from county to 
county; therefore. when the sum of the factor,; is determined by 
adding re:;ultis from ench county, the error is the sum of the 
variances of the e1To1-s by county. and this is less than the i;um 
of the ~n·ors. 
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.!..0.8 1857- 2007 91.5 
• 0 7 1553-2007 169.0 
•2.2 1658-2008 118.9 
.!.0.3 1872-2007 6.2 
.!. 0.5 1873-2007 49.0 
.! 1.5 167·1- 2008 53.1 
:!:0.3 1680- 2008 27.3 
.!0.4 1860-2006 -4 5 
'!0.6 1853-2008 -72.-1 
.!.0.8 ISS3-200G 22.5 
:0.5 1883-2005 26.7 
.!.0.4 1851-2007 95.I 
.!3.2 

Contributors to Shoreline Change 
Sea Level Rise 

2.2 
4 I 
7.8 
0.2 
3.!l 
6.1 
1.0 

- 0.2 
-2.5 

1.6 
1.0 
2.3 

27.5 

M~n 
I million• m· t 

• 0.6 
.! I I 
!19 
~ 0.2 
: l.O 
" 16 
:! 0.3 
:!:0.4 
.!..09 
~ 1.0 

.!.0.5 
:!:0.5 
.!S.4 

Using the Bruun Rule !Bruun 1954, 1962, 1988), shoreline 
change, 6Xs1.. due lo sea level change, t.Ss1,, for a profile 
extending a dislnnce of W-e<, from the berm '' ith heighl B lo 
closure depth Ii• (Figurn 8) is 

6Xs1. '"'" -(ti.Sst x W. J/(h. -1 H) ( l l 

The notation of\\',., 8, uncl h h. used by Dean and /\bsalonscn 
1201 1) and many others. 

Thr. loss in ::horcline nrca of ti...4._,.1 is given by 

Ms1 - tV.°:;L -· L -= !ti.Sst ~-\I','· 1-o)l(h , f HJ I~) 

'T'hc Bruun Rule, named by Schwartz ( 19671. has bL>en th1; mu!>t 
widely used method for determining shoreline rcspon;;e to sea 
Je,·el 1;sc. Schwartz (1967) concluded frum two small-scale 
lahoratory experimcnL< Rnd field obsen·ations at Cape Cod thal 
the Bruun Ruic concept wa~ a good fil'sl-ordcr approximation of 
thc respouse of shorelines to sea level rise. Similarly, the 
Scientific Committee on Ocean Research !1991, p . 918), citing 
many studies, concluded lhal the Biuun Rule ·· . . . hns been 
confirmed in its basic patterns by both laboracor.v and field 
experiments.·· However, lhe Committee recommended that the 
Bruun Rule be u;;cd only for order-of-magnitude estimates ur 
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Fib'Urc 5 Shore nrea change for the recent l totnl minus Lhe early) period 

potential shoreline recession rates and noted further research 
wns needed. Cooper and Pilkey (2004) concluded that t he 
Bruun Rule was a useful tool nt the lime ofiL5 conception but 
argued again!'.l iis efficacy in determining shoreline response lo 
sea level rise and 1·ecommended it be abandoned. However, 
they offered no alternative. Rosati, Dean, and Walton (201 3, p 
72) also note there is ·· ... no simple, viable alternative .. lo the 
Bruun Rule, a lthough Dean (1987) propo~ed an alternnti,·e 
that will be discussed later. The Bruun Rule is used in thi5 
paper t1> establish an approximate level of ncarshore ,-olume 
loss due to sea level iise, with commen t.:, later on how e1-rors 
resulting from innccurncie~ in the Bruun Rule may affect 
results 

Tide gage data are taken from National Oceanogrnphk and 
Atmospheric Administt·ation !NOAA 2009), which determined 
relative sen ll'vel rise for U.S. gauges from 185-1 through 2006. 
Guuge:: with al least 50 years or dnla are a\'Rilable for the 
Atlantic coast of Florida nt Fern:indina Beach. f\layport , 
Daytona Beach Shor!!:., and Miami Rench Tablt• 2 show~ da ta 
from NOAA (2009>. 

Shoreline change data extend as far back as 1851. Several 
papers have shown an increase in the rate or sea level r ise from 
the 19th to 20th century (Church and While, 2006; G1insted, 
Moore, and Jevrejeva, 2009; JeHejern, G1insted. and Moore. 
2009; JeHeje,·n el al., 20081 Church and White !20061 
dc,·eloped a dnln set using 12 years of satellite altimeter dnln 
tu c~timate global empi1·ical orthogonal functions that wer~ 
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l"igurc 7. Emergency dumping ofriprap in the late 1900s lo prottcl n coastol 
highway al Delr11y Bench ICourlC$y or Conslnl l'lnnning nnd En1,.; nrerini:, 
Inc.). 

then combined with histo1ical tide gauge data to estima te 
global sea 1evel 1ise from 1870 to 2001. This data set was cit.ed 
by the J ntergoYernmental Panel on Climate Change CBindoff el 

al., 2007) and by others Ce.g., Woodwo1ih, Gehrels, and Ncrem, 
2011) 

Church and White 12006, p. L.01602\ note that tht? data set 
they developed shows a· . . . clear change of s lope a t -..1930," 
with the rate or:wa lt!\"cl ri:>e: increasing l"rom 0.71 - 0.40 mm.1} 
before about 1930 to 1.84 :: 0.19 mmly nfic1 about 1930. 
1'he1·efore, using sea level 1ise rnle~ since nboul 1930 fo1 
records with data earlier than 1930 overemphasizes the 1ise 
before 1930. Note in Table l that the Fernandina Beach tide 
gauge recorded a lower rate or rise than the other three gauges. 
but it also had 33 years of record before 1930 when the rate of 
worldwide sea level 1ise was !es~. 

For each or the four gauges, we nssume that the relative rnle 
ofrise is the global sea-level rate before 1930 of0.71 mm/J, with 
the rate from 1930 of 1.84 mm/y, plus com;lan t unknowns. 
repre:>enting local ground motions and di!Terence:; between 
local and global sea le,·el d se. Sohing for the unknowns for 
each gauge re:-ults in rl!marknhly similar rate:. for th<: 
w n:>ta nls of 0.52, 0.59. O.ft8, and O.ftft mm'~ for Fernandina 

, .. 



Swliun l'\o. Nam&.: First Year 

?;720030 F'crnandin;. u~m·h 1697 
8720218 :'llayporl 1928 
b72112U DaytoM l:!t::toh Shores l!J25 
6723170 :.t13m1 l:!c:wh l!J:H 

Beach, Mayporl, Daytona Beach Shores, and Miami Beach, 
respectively. Using these constant rates, global rise l'ates 
before and afler 1930, a nd the lengths of the early and total 
periods for each county yields relative sea level rise rates for 
each county. A.I though there is not much vari ation in rate of sea 
level rise among the gauges using this approach (varying from 
1.81 to 1.99 mm/y for the total period), Fernandina Beach 
gauge data were used for Nassau County; r.Iayport data for 
Duval nnd St. J ohns Counties; Daytona Beach Shores data for 
Flagler through Ma1tin Counties; and Miami Beach gauge data 
for Palm Beach, Broward, and Dade counties, because these 
counties have similar shoreline direction, offshore depth 
contours. and Gulf Stream proximity to the coasl. 

Sea level rise at Dade Cuunty is a good example of the need 
for this approach. 'I'ide gage dat.nonly cover 50 yeors from 1931 
to 1981, but the profile measurements fo r lhe tolal period arc 
for 156 years from 1851 to 2007. A little more than half the 
recm d is du1ing lhe period of the lower rise rate before 1930 
Therefore, u!'ing the 2.39 mm/y rise from 1931 lo 1981 would 
overpred1t·t Lhe rise that occun-cd rrom 1857 lo 2007. Using the 
approach described, the rise from 1851 lo 2007 averages 1.82 

mrn/y. l\lorec1ver, the unccrlainl) in sea level rise rate:; b 
shown by Church and While (2006> lo be greater before 1930 
than after 'l'he:rcfo1•c, rather than using the relative!) small 
NOAA f2009J uncertainties the brger unc1>11ainties from 
Church and White C2006l wert! u~ed. t..SsL is the rateofch:u1g1· 
times record length and is shown for each county in Table 3. 

Bin Equation ( l) changes along the Allanlic coast of Florida. 
but an avcrni;:c h eight or about 1.8 m (6 feel) is reosonoble. The 
h., depth wa~ token !Tom Dean and Abs.'llonsen (2011 ), and lhP 
standard deviation for h, r B wos assumed lo be I m. I\' , the 
di:;tancc from the bc1m lo closure depth !Figure 1 ), rn1i,;s a lung 
the Atlnntic coast of Florida Tv estimate \\' . l\OAA (20141 
halhymctry data for the 1:asl co;:i~ l of Florida were u~ed II' 

Hclaliv~ Mean SC1l 95'.l Confid~n~'\: 
La.L Year 1,c,..i Tr~nd lmm/yt Imm!)) 

2006 2 .02 ~ 0.20 

2006 2 10 • 031 

l!lS.'J 2.32 ·U.63 
19SI 2.39 .!.0.43 

values were measured along lengths of 10 equaJly spaced 
profiles for each county, and standard errors for IV"' were 
calculated. ll is possible that W* and h<t -l B hnve changed 
somewhat since the beginning of beach now·ishment in the 
1970s, although beach nourishment designs attempt lo match 
noul"ishment and sizes \\ith native beach sizes. Moreover, 
changes in IV-. and Ii~+ Rare likely to be much less than the 
natural variations of IV~ along profiles in each coumy and the 
assigned 1 m SD of/i + 8 . Table3 shows Mi;1.by county due to 
sea level lisc and M sn based on standard deviation e1Tors for 
L\S::;1 .• IV~·. and h~ I B. Arca changes for each county are not 
independent, and, therefore, the errnr oft he sum is lhe sum or 
e1Tors for each county. 

Beach Nourishment 
Volumes for beach nourishment were taken from the 

Western Carolinn Unh-crsity !20141 online data Howc\·er, 
the data b::1sc has a number of inaccuracie;., 1n particular 
duplicate beach nourishment events . For example, the major 
Miami Beach nuurishmenl in Dade Countv occu1..-cd between 
1978 and 1983. The data base lists 9.:3 rnilli~n m:1 placed at "Bal 
llarbuur-Surfsid1."-!\li ami l3each'" from 1978 to 1983, lmt then 
separately lists a duplicak 1982 Miami Bench nourishment of 
9.2 million ma Similar!}. 6.4 million 111

3 of nourishments an· 
double counted in Palm Cuunl) . Occasionalll volumes an• 
undercountecl For example, a nouri~hmenl in 2005 in St. 
Johns County is listed in the data base as being 1.1 million m~ , 
but U.S. Army Corps of Engineers C2011) and other sources 
document the nourishment volume as 2.1 million ms. Nourish· 
menl events were ti·ackerl to original documents to veri(v 
volumes. 

Some of the h~ach nou1ishments in the data ba~e are sand
hypm•sing event:; that move ~~md from one s ide of an inlet to lh~ 
ulher. Thi:-: nrnwmcnl dues nut affect the fl\·erage shoreline 

1'n1'1<· 3 A .• l "<i 'l1u111·1 ~, •IA-.\/, und tl11·1r 1l1u1da t d tl1'l"1fw11s:. , lt\.~_.1 , 11rtJdJ1c 1·1/ IJ.' l'WtJ / . n·l rh· ft•t th.· 1 , ,,(, fWtl l1 1tf1} f• .. ·rit:Hh. • • is<,., :..-u h·1d11.<1·. \\',, ,1,.,,u:ucr 
/,1 d n<o1TT -1/1·plh: h.1 rl1p lh 1.f r!o~url , U, l1r1 "' l1t:i;:ht 

~!\rb Pt·ri1111 1"ntal l'•·riml 
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S:lsf::rn 1 ~6'1 ,., (J !\! ,,,._; •o., ri~; l 'l !13 
llu»lil b50 iii I 211 41~ •(I ! lj~ II' ' l' 2 
SI J,.),. &5•) .. .Q t• l!J tl ,, •O.~ (J:!I> I 1 •IJ'l 
f1ai;k· ~·I ll '~ 0 lb U,I • (• l Q_!,!1; 06 .ll.l 
\"ohi•rn :.w 73 (I 17 I 1 Ill~ ~.!!• 1.6 o.~ 
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-':. LU'"•· lji)\J ti.>".t I I, I t II.& 01 0'::7 ' !i •O.I 
\\.1rt II l bll ,, ; 11. 16 111 • 0 I LI.~;, i'l,I) •111 
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Counl.' ~I',; lmillion.; rn'1 t..·h \million• m'1 M~n tmilho1H m~t Al',. (millions m'1 6.'\~ 1millions m'1 6:\,11 1 millions m11 

Nas.;3u 0.0 0.0 00 
Duval O.l 0.U 0.(J 
Sl. Johns 0.0 0.0 00 
l"l:igler 00 0.0 00 
\'olusin 0.0 0.0 00 
!Jre,·:ird 0.0 0.0 00 
Indian R1\•c1' o.o 0.0 0.0 
St. Lucie 0.0 0.0 00 
lllnrtin o.s 0.1 0.0 
l'olm lkoch 2.7 0.4 !.O I 
Broward 1.1 0.2 0.0 
Unde 0 I 0.0 00 
Sum •1.8 0.7 .LO.I 

position, since the shore on one side of an inlet loses sand and 
the other gains the equi\"alenl volume. Therefore, the 1972, 
1995, 1998, 2007, and 2010, events lis ted as "Brevard County/ 
Porl Cannveral Harbor Sand BYJ>ass," with a volume of 6.4 
million m3

, were eliminated from beach nourishment volumes. 
Additionally, 12 years of sand-bypassing for a total of 1 million 
m~ from 1970 lo 1994 [listed in the dntn base ns "Lake South 
Worth In let ISoulh Bench)"] were eliminated from the Palm 
Beach County noul"ishmenls. Beach nourishment events were 
included in each county only during the periods of shorelinr 
change in Table 1 

The Western Cnrolina University d;itn hase hils no informa· 
lion on sand size, ond snnd s1w information is not avnilablc 
elsewhere for many of the nourishments. The standard 
approach is to try tu mntch nourishment a\'erage sand size 
\\;th existing siind size on beaches, so the nssumption is that, 
on 1weragc, the sand size placed was the same as that of the 
beach being nou1ished Shoreline ad1·ancc from bench nour 
ishmcmt is much le~ than 11'•, so lo a good approximation 
<Dean and Dalrymple, 2002), the profile adrnnces unchanged 
and the shoreline change, A.>.:N, due to nou1ishment, t.\'N, is 
given by 

(3) 

Thi:s bri1·e~ an area change of 

(<II 

ill.'cau"e bend1 nuuri~hmenl 1 ulu1111::- am uul cx11cl and :>omc 

mmrishmc·nls might not l11we been indudcd in tlw data bx,(•, 
II"<' :t>>\11nc a 15~;. SD i:11·tir in nourishment 1·ulumes. Shurcliiw 
.1ch<inccs :u (' inricpcnck11t from cu1111ly lo ('oun\y, th( re fun thc 
~u11m1ccl 1•rrvr ~landard clc·~iillion i~ tlw ,;um of tlw 1·:11i.ir1l'C" 

fnr C'arh Cliunly. Table 4 show,; ~}l(ln·li11c adrnnrc fnr (';!Ch ortlw 
1•<•rind~ du1• to hc;tch nrouri,;hm .. nl 

Offshore Disposal 
Disp1H1) <•fT~htH'C of hcach-quahty dr.,dgP•I l'llllCI p1oduC'•°!.' 

< n·~i1111 Ill\ odjacenl ~hon•lincs. Th l\:1li•l1tal Ac-ad·~mr c•f 
Sci•!flcc~ 11 !1!10, µ. :3 l l lll•lrd tlwl h~11dv_·,.; uml the ne.u-, .. holl• 
;-y:;tt·m i11 tlu.: vicinity ,,(' a nntural tid;tl nntn1ncc cau be 
nm~i·J,.n·cl n · >:it1d-:;hm;11g :<~~ll m." with th l'lili ticbl ~h<-.ll n 
\'ii ~1 p:n·1 c•f t hc·~.1·s1cn If n (•Drtlc•n !'f tlw 1•bh. hon Ii• clrNl:.:< rl. 

6.6 0.9 !.0.2 
94 1.3 = 0 .3 
67 0.9 .t0.2 
o.o 0.0 0.0 
1.8 0.2 .!.0.1 
9.7 1..t .!.0.3 
l A 0.2 0 .0 
8.7 0.5 "!.0.1 

13.5 2.0 .!.0.4 
13.4 2.1 .!.0.4 
5.9 0.9 "!.0.2 

15.6 2.6 :::0.5 
Si.6 13.0 :.11.0 

a snnd sink is created and the remainder of the system 
responds by providing sand from the beach to attempt lo 
reestablish equilibrium. lf sand removed from the 
channel is deposi ted o!Tshorc rather than back into the 
sand-shming system, erosion can be the only result. 

Based on Dean and O'Biien (1987), the National Academy of 
Sciences (1990) shows that east coast of Flo1ida inlets had n 
total of 46.8 million m3 of bench-quality sand dredged and 
disposed offshore in "deep water.' Updating Dean and O'Brien 
11987) with more recent dredging records from Engineer 
Research and Development Center (20J3J, Table 5 shows 
volumes of sand by county that were disposed 01Tsho1·c and lhen 
converts the volumes lo equivalent area ero~ion <the negative 
sign designating erosion) in the same manner as was used to 
determine area increase from beach nouiishment using 
E4ualion (4). The rounty in which the inlet is localed, or lhl" 
down-drifi count} (county to the south) iflhc inlet is located ot 
a county boundary, is assumed to have lost. the volume disposed 
of in deep water. V00 is the volume of sand disposed offshore, 
Aon is the equivalent area of erosion by the sand being removed 
from the nearshore system, and A50 is an assumed standard 
de,'iation of 207< from uncertainties in volumes disposed. 
I3ecause shoreline retreat resulting from o!Tshore disposal of 
dredged material is independent from county lo county, rrror 
vminnces arc added 

Ebb Shoal Growth from Inlet Creation 
Marj no and Mehta I 1988) note thal 11 inleL-; along the cast 

coast of Florida were <opened Rrt ifi cially, including inlets at St. 
Augustine. Boen Hnton. and Port Everglade.> which n•pl;iced 
inlets of nntural odgin in lhPir 1·icinily. Afwr nn inlc-l i> cul. 
o,·er t inw nn C:bh shoal devclop~. nnd J\lurino nnd l\leht.a t 19881 
f\C•lc that shoal growth is 111ninly due lo sand bi?ing intercepted 
fwm lillural d1ift. Sand hdng taken out of !he littoral sy~lcm 
1·1111~·~.s d11w11-d1·if1 ;;hm·cliue cr11-i1>n, ~•it h:1s lo he ncn•unkd 
for i11 n s:1nd budget. Domhrow,,ki nud Mchlu. 1~00 1 ) showed 
that, on th~ ba.~is of ebb shoal c,1'olution dntl\ for fin! inll·ts 1'll 

1he •·ast com;! nfFhl"id:1, llncc nn inll'l w~ opened. it s:cncrall~ 
1,.uchcd n i:t~·tr: of equilibrium i11 about 30 ye:11;., 

Marino nnd l\IE'hlal 19881 dl'lr!rmined th£' growth of C'hli ~ho:-il 
inlets <111 tht.' en::t co:1~1 of FIMicin. nnd Dean and O'Brit!111 Hl871 
hn1\.· d,._,cript1<11L" of hi:1teorirnl inlet cun~ti·urtiun . Fu1• Na~:;au 
l'ou11ty. lhC';> notC'rl 1h:il j II\' l:'Qn~tructinn nt St l\l:irr'F Inlet 
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Enrly Pcrind 'l'uUll Period 

('.ount} t.\ 'nn I millions m' I .~ .. A011 lmillio02 m~1 .i.<\E11 lmilhon• m'J Al',111 !millions m'1 .l.-1 011 cmillion~ 1n'1 ~ls11 !millions m'1J 

l';n,,;;nu ~ .9 06 .!cO. l 
uu,·nl 10.6 - J..1 O.:l 
St John• o.o 0.0 00 
1•1ngl.r 0.0 0.0 0.0 
\'olu;ia 0.0 00 0.0 
Dre..nrd 70 - 1 0 ! 0.2 
lndinn Ri"cr 1.4 - 0.2 0.0 
SL Lucic 2.1 0.3 ! 0.1 
~ lartin 00 0.0 0.0 
Polm Dench 4.2 - 0.7 !.O. l 
Brown rd 2.7 - OA 10.1 
llndc 0.2 0.0 0 .0 
Sum 33.1 4.7 '0.4 

from 1881 to 1904 trapped about 5.9 million ma of sand. For 
Durnl County, jetty construction from 1881 lo 1890 al the St. 
Johns Ri\•er Entrance, jetty sand tightening in 1934, jetty 
lengthening in 1937, and channel deepening in 1965 led to 
growth of the ebb shoal from about 40 million m:l in 1874 to 
about 133 million m3 in 1978. Jn St. J ohns County, SL. 
Augustine Inlet was opened in 1930, rnplacing a m1tural inlet 
that was 4 km lo the south. As a result, a new ebb shoal 
developed and the dilierence belwel:!n iti. volume nncl the 
volumc of the natural inlet indic.'ltes that 25.G million m3 wai; 
r .. rnovecl rrom tl1e littoral sy>.tt>rn Port Canaveral in Brevard 
County was cut in 1940, res..ilting in development of a.n ebb 
shonl \\;tli a volumt> of4-.3 mill ion ma. Scbn~tian Inlet in Indian 
Rivt>i County was opened in 19~0 but developed only u small 
ehbshonl ofO 1 m:i. Ft Pierce Inlet in St. Lucic County \ \'ll5 cut 
in 1920 to replace a s maller natural inlet and de,•cloped a large 
cl.h shoal of 22.2 m3

• Sl Lucic Inle t in Martin Countv wa,; 
op~ned in 1892 and developed an ebb shoal of 16.4 milli~n m:1 

In Palm I3each County, Lake Worth Inlet was opened in 1917 
and d eveloped an ebb shoal of2.9 million m~; South Lake Worth 
Inlet was cut in 1927 and developed nu ebb shoal of 1.J million 
m3

, nnd thr ebb shoa.1 at Boca Raton gained 0.8 million m3 of 
sand ancr it was opened in 1925. with jetties constructed in 
1930, the northjt>tty extended and the southjett) reinfon·c:d in 
197fi, and a weir section added lo thc north jelly in 1980 '!'he 
l·hl1 ~hoal nl Baker's Haul(l\'c!' lnlcl in Dade County gained 0.5 

1-.nrly l'•·tiatl 

6.7 - I l . 0.2 
16.1 2 I ~0.'I 

0.0 oc 0.0 
0.0 0.0 0 .0 
0.0 0 0 0.0 
7.7 11 !0.2 
1.4 - 02 0.0 
2.1 0.3 :!.0.1 
0.0 0.0 0.0 
4.6 O.'i :!.0.1 
2.7 - 04 !0.1 
0.2 0.0 0.0 

43.4 6.1 :!.0.6 

million ma after it was opened in 1925 and s tabilized by two 
jellies, wi th the soulh j etty extended in 1975 and the north 
je tty extended in 1986. 

Table 6 s ummmizes the loss of sane! by county lo the littoral 
system due to the growth of ebb shoals ns 1.1 r esulL of opening or 
modifying inlets. It is as~umed that enough time has elapsed 
that inlet shoals r eached equiliblium during the early period. 
so volumes are the same for the earls nnd total pciiods Ve-: is 
the volume of sand taken out of the littoral system and 
deposited in the ebb shoal, and Ai;;; is lhi: equivalent area of 
erosion frllm sand being removed from tht> littornl system. As11 

is an nssumed standard de,;ation of 207< clue lo uncertaintief. 
in ebb shoal \·olumc. B~-cause sho1eline retreat resulting from 
the creation of ebb shoal" is independent from county lo county. 
cnor variances nre added 

Longshore Transport 
As noted by Marino { 1986), practically no beach-qua lits sand 

is flowing in river:; to the F lorida enst coast. H owever sand 
e nters the Florida east coast from Uw nor th, with the longshorc· 
sediment transport rate generally decreasing lo the south. 
T herefore, s:md is depo~itccl nlong much of the cast coast of 
Florida. l\lmino ( 1986), Denn and O'Brien (1987J, and Von 
Gaalen <2004 l nil rt>port that 420,0UO m~/) of sand cnte>rs 
Flonda from the north, citing nn uupublii<hed 1971 Corps tJr 
Engineers :-.tudy. Ra id1le, Bodgi:, and Ol~l'n 119971 dett>rmi n?d 
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Eorly Period Total hriod 

Count) ~I '1--; !million• m31 i4:.s !million. m~l C..'l,;i1 !millions m2 J Al'i..s !millions m"I t\.\u; (millions m'• 6:1,,, t millions m'J 

N:iS$1lU 4 I 0.5 • 0.2 
Du\'al 36 O.fi . 0.2 
S1. Johns 0.2 0.0 o.o 
fluglcr 1.1 U.2 ! 0 I 
Volusin 2.4 0.3 !0. 1 
Brc\•ard 8.8 l.3 .:0.5 
Indian Ri\'c1 3A 0.5 !0.2 
SL Lucie 1.2 0.2 ::.0. 1 
Mnrlin 0.4 - 0.l 0.0 
l'nlm Bench 0.4 0.1 0.0 
llroword 10.4 1.7 :.0.7 
Dode 2.1 0.3 :!0. 1 
Sum 3·1.5 5.1 '2 0 

a sediment budget for St. 11 ary's lnle l and estimated 310,000 

m~/y of sand enters Florida. Taking the average of the:.e two 
mtes gives an a\•eragc transport into Florida of 365,000 rn3/y. 

Sediment tnmsport rates a re difficult to determine, so we 

assume an cn·or in this a\'eragc \'alue of about :!:40'il. or about 

:!:145,000 m3/y, giving nn nverage quantity of sand entering 
Florida from the north I hat varies from about 220,000 m~ly lo 

nhout 510,000 m~/} 

Marino 11986J shows the va1iation of long,;hore sediment 

trnnsporl rati.:s along 1he ea~I coast of Florida, which i:. vc1} 

s imilar to the\ arialion presented in Denn and O'Brien (19871. 
Usin~ thi~ vm·ialion nnd the average transporl rate of 365,000 

m"IJ entering Florida. lhe volume of sediment depo~ited 01 

eroded in each counly can be determined. Although sediment 

trans port n1tes ,·ory each year, the ;issumplion is made th:it 

Lh(• lung-lem1 uverage rule rnmaim; the same, i;o volun11:i, can 
be estimnted for each oflhe lwo time periods, as shown in '!'able 

7. Vu; is lhe volume of sand deposited or eroded and AL.<; the 

equivalent nrea of shoreline deposition or erosion in C>ach 
county due lo longshore lransporl, and Asu is an assum1;d 

standard devintion of 40r,~ due to uncertainties in longshorc 
transport Because the \'Ulume of sand deposited or eroded in a 

11 t! l1J 

c.J"-•'-'• 
'~'~ ' f ~ NJ.lm 

l h .. ·1.. -

l '"'""' 
( \ l·'hb 

I t 'l4w~" ,,. 

't ' ""~ 
' 1•.h1in 

n 1· .. 1·11h • ..,.., 
l h 1 ¥iftd ,- , .... ~ 

l 11..urt U. Shl..'fl ~1r&.·r. t:h~rn~l' lliat ~l 11 1uld h.J ·'11 o,·~·1irri..,1 cli1rlr 1: 1h1 I •t.' 
p~Ji x:'i aK\." rt';"'' l tl.1 fn("" ~ :tff\.C:tinr .. !11 n..-11111 th:111h9t 

5..2 O.i ! 0.3 
·ti 0.6 ~0.2 

-0.3 o.u u.o 
- 1.0 0.2 .!.0.1 

3.4 0.5 .!.0.2 
12.3 1.6 !0.7 
4.8 0.7 :.0.3 
1.5 0.2 !0. 1 

- 0.5 0.1 0.0 
0.5 0.1 0.0 

14.7 2.3 .!.0.9 
2.7 04 :!.0.2 

47.5 7.0 • 2.6 

cow) Ly is not independenl of othe r counties, va1iances arn nut 
added, bul instead the sum has a standard de1iation of ±40'7c. 

RESULTS 
Figure 9 shows the sum of all faclori:; in Tahles 3-7 by county 

for the Lola! pel'iod. All county shorelines except Lhose of 
Rroward and Dade Counlirs should hnvc lost area. Dade 
County gnined area largely through bl!ach nouri;;hment, and 
Broward County gained by a combination of beach nourish
ment and longshore transporl (trans port into Broward exceeds 
transpor1 oull. Figure 9 is \'el) difTrrent from the actual 
shoreline change fo1• the lotnl period seen in Figure 4 In 
particula r the shorelinc of the northern thrcc countie::: should 
have receded significant!)' :iccording lo Figure 9 but actuall.} 
ndvanct!d significantly. 'l'hi;; indicate:> lhnt there must be 
additional sou1·ces of sand. 

The sums from Table 1 and Tables 3-7 arc shown in '!'able S. 
Because the shore area change produced by lhe factors differs 
greatly from histo1ical shore area change. wider error bands 
ore needed. Assuming the errors follow nomial distributions, 
99'« confidence intervals rnn be: determined from standard 
de\iations :md are shown in Table 8. 

Summed shore areas were dete rmined in 'l'nble I a nd '!'ables 
3-7 LO weight properly lht> differen l county shoreline lengths. 
D'1l n in Table S can be con\'crled to the more fomilinr shoreline 
cha nge i11 meters by d i\riding by the fi7fi k m ,;hori:linc length . 
l<c:mlls nrc shown in T :ihle 9. 

UISCUSSIO~ 
1\" be.:n in Tab!.. ~ s .. ., In·,.\ r i ~,., h!!:a~h 11Qmi1<hml:'nt 

t>ft~hore clispO!':il of :o.:ind, ehh sho:1l growth from inlt:t cre:itiun. 
1iml :.nnrl :-1111ply frr.:11 long,.h<nr t 1'l111;.l'or1 11r.· c·:>I im:1ted til 

11r11clt1c•· :i. i-ho1·e line chan(:i' cl urin).( t h<.> e:irly luld totnl peri11ds of 
111c;)Sllrl'01tmt ot' -5·1.l = ! i).4 111 lfl9 r;; C(l llf:d~nce Jewl l anti 
3~1.ii ... l t{c'I m 199'lr>, tt'6pccl\\ c ly Therefore, the ~h11r1.:linc 

:oht1u ld h n\'l! re11·catt·d .•ig1tifica11t l,\ du ring h"th period:' 
lluwc\·,•1-. the >-hureli rw iiclu,illy aclrnun·d during th t> t':1rl~· 

11ncl totnl lll'nud:- hy 2~.11 : 14.4 111 1\19';; > nncl ·17.8 -:: 15.a m 
I !19<; ). J'\',;pt:cti\'cl,v. r(ll' l':Jl'h t1f I hr~ t \\'(I Jll!liods. Figure~ 10 :m<l 
t t "h<w• ,;lwri:lit1.-! ~h:irif;" pn1ducecl h;. the individunl foct.1ri:;, 
th .. ~um or t h~ faclc·r cnr1ri!..111i"11~ with .1 ~19•: co11f1denct• 



Arca lrnillions m" 1 SD \millions m'J 9~':< rmillions m'J Arca lmillion< m"J SD •millions m'J 99"; \millions m11 

Sea lcwl ti.7 • 2.0 
lleach nourishment 0 .7 ·o 1 
OIT~horc dbro,:111 -4 7 • 0 4 
Ebb shri:il 2:l.5 : 2 7 
Longshore lrnn.purl 5 I !20 
Sum - 31.1 !.39 
Shore nren chance 12.2 .!.3.2 

interval, and actual shoreline change with a 99'/r confidence 
interval. The 99Cff confidence inle1·vals do not overlap. Nole 
that if the Bruun Rule underes timates shoreline retreat from 
sea level rise, U1e discrepancy between shoreline forcing and 
response becomes e\·en greater. 1f the Bmun Rule overesti
mates shoreline rctrcat, it can even be set to be zero in Table 9, 
but resulting shoreline changes during the early and late 
periods of -39.0 ::!: 15.2 m and - 16.7 :!: 18.2 m, respecli,·ely, are 
sti ll not within the 991ii confidence intcrvnls of shoreline 
changes that act ually occuncd. In fncl, elimination of any one 
of the factors docs not bring factor sums for either pciiocl within 
99% confidence intervals of shoreline changl's that actual ly 
occuned. 

Clearly, there is a missing 5ource of sand. Dean ( 1987 J noted 
that hased on 80 years of dalll available al the time, Escambia 
Bay, Gulf, nnd Brewnrd Counties in Florida were nll accrcting 
before cleYelopment of navigation channels. H e hypothesized 
two possihleo sources of sediml'nt: corhonale sand pruduclion 
a11d onshore l ransporl of ~edimcnt. 

East Uoast beaches ure made up of silica and carbonc11.c> 
grains \\;th the carbonate b'Tllins typically consisting of shell 
fragrmmL'i . Carbnnnle gi·aim; are continuously fonned as shell 
fragments wash ashore and continuously eliminated ns they 
eventually wear down lO fine sizes that are washed away from 
benches (Pilkey, Morton, and Lulernauer, 1967). Flolida's cast 
coast shows a general trend ofincreasingcarhonal.e sands from 
north to south as m·eragc water temperatures increase 
(Arthur, 2012). Using data from Phelps, Ladle, and Oabous 
12009), the percentage of carbonate in each county was 
rnlrnlated and plotted in Figure 12, and the plot shows the 
1•xpectrcl tn•r1cl or increasing carbonate ;;and content to thn 
>oulh . 

Figure 13 ;;hows that shoreline;; generally adrnnc~-d in the 
111J1th und retreated in the suuth during the early period he:for l' 
beach nourishment. and l hi:: i ~ nppr,sile the trend of n1rbonatl' 
~:md contl•nl The rl'l:ui,mship can ho.' H ' !' n mor,• readily h,\ 
pl•.•ll ing ~ilil'a r.anrl rnntcnl in Fii.rui·,. 14 Nol•· r11{Lll'<·:; 1:'! nml 
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_ 10 -GI •O.G c 1.5 
.!. 7.0 23.6 .!.2; • 7.0 
!.52 7.0 !.28 .:.7.2 

• 10.2 22.7 !.47 ! 12.J 
:.8.3 27.5 .!.3.4 !8.S 

14 show the same general trends of shoreline change and 
percentage of s ilica sand. Nassau, Duval , and St. Johns 
Counties have the greatest concentrations of s ilica sand and 
the greatest shoreline advances. The silica content falls in 
Flagler County with a corresponding d ecrease in the shoreline 
advance and then both s ilica content and shoreline nd,·ance 
inc1·case to Brevard County and decrease to Marlin County, 
\\;th Martin Uounty having the lowest silica content of the 12 
counties and the grenlesl erosion. Silica content and shoreline 
advance both increase lo Palm Beach County. Broward and 
Dade Counties do not follow the pat tern of l:' ilica content aml 
shoreline advance or retreat 
lf carbonate sands production were the extra source of 

sediment that accounted for the overall advance of the east 
co:isl of Florida, the 5horclinc should have ad\•nnced more in 
the south than the north Moreover, from Figure 9, northern 
rounties typically shou Id haYe had the greatest erosion 
according lo the factors covered carliur tlrnl nffoct shoreli111: 
change. High carbon~m sand content highlight:; a dl'licil in 
sil ica sand content From Figures 13 and 14, shoreline 
ad\'anccs are correlated with incrensed silicu content. There· 
fore, a source of silica sand must be the missing factor causing 
shoreline adrnnce, especially in the north 

Onshore transport hypothesized by Dean (19871 appears to 
be the only possible source of sancl that can account for the 
nvernge advance of the Florida east coast shoreline, especially 
given sign.ificant reductions in sand in Lhe littoral zone as n 
result of offshore disposal of sand and ebb shoal l,'l'owlh from 
culling new inlets. l\!orcover. reductions in snnd in the littoral 
zone nre likely underestimated, since dredging records from 
Engineer Research and n,,,·elopment Center C2013) indicnte 
more than 50 million m:1 wt:r<: dredged in ports and inlets along 
the ea~t coasl of Florida nnd depo:;ited \1pland . /\n unk.now11 
pcn·cntagc ofthi.; materh1l was sand. 

It i ~ notublt• in northern Florida thnt drowned 1 in·n·nllcy:; uf 
~L. l\!nrys nncl Rt ,fuhn~ fiin•1'>- fire lucnt"rl oO:•hnr.· Thu
ofl:<llto!L'1 beyond the dns~ic:illy dCofinNl rlMurc depth, a rc- urea~ 
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Figure 10 Shoreline do:m:;e during che early period produced b) th., fh·" 
fntlors, lhc tulnl of thc.w fnctor.; Wit.h II 99'- confodcntC interval, and Lh~ 
actual ~horelinc thnni;c with n !J!J~; confidence interval 

rich in silica sand. Onshore movement of snnrl from depths 
beyond closure depths would ex plain the large quantities of 
s:ind that ad1·anccd Floddn east coast shorelines and the north
l o-soulh depend1mce of shoreline ad1·ance. Closure depth is a 
useful concept, but it is expected that sand can move beyond 
closure depth 

The Rruun Rulr.> cummonly assume& and predict;; ~ea lcl'el 
iisl! rnsults in shore erosion and offshore seclimcnl transport 
I lowever, Dt.?an ( 1987> n•>ted that this off sh om trnnsport would 
leave a relict Lrniling ramp of sand behind as the active po1tio11 
of :m offahore profile nw1•t:d upward and landward in rcspon:;c 
to ,,ca level rise. He: in1·cstiga1cd fou1 Florid:i offshore profiles, 
including l wo on it:; cast coast, and did n<•t find trailing ramps 
lfo noted thnt the Bruun Rule ass.umes uniform sediment size 
nlong p~·ofilcs, whcn·n" iwdimenl si1c is \•aricd a.rod genernll; 
become; finer in tht' offshore direction. Dean Cl987) proposed 
nn equilibrium response model that recognized the 1•ariability 
of sediment si2e across the profile. Ht.? showed, using a 
nonlinear wal'c model. that wm·es produce o landward nvt'rugc 
shear stres..., Lhat would ..... tend to cause shoreward sediment 
mulion ocroos the c<ontinenlal shelf' <Dean, 1987, p. 771 This 
model r<?quire:; that sc<t le1·el rise lead!> lo landwiud mther than 
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seawa1·d motion of sed1me11l. Pizzulo (1986, p. 314) concluded, 
based a n analysis of measurements in Delaware Bay, that 

.. _results ... contradict the notion implied b)· lhe Bruun 
Huie that sediment is can·ied offshore as sea level rises. 
Rathet', these resull<; suggest that sandy bnn·ier sedi
ments may be supplied from offshore . - . 

'!'he almost 150 year shoreline change data base included in 
the present analysis ofFloridn's cast coast is a short snapshot 
in geological terms warranting a b1;er discu~sion of thr long
term mechanisms of onshore sediment transport and bm-dct 
islnnd formation during rising ~ca IC'vel Ol't!I' the pa::.l 20,000! 
years. 

'!'he lowest glohal stand or sea le1·~l during the Inst ice agE' 
wns approximately 120 m lower than al present and increased 
at an ~11·eragl! role of approximately l m/cl·ntury O\'er lhe 
pc:1;od from 20,000 ye:u:; before present IBP> to npproximatel) 
Ci000-7000 year:; BP !luring this pe1iod, ril'er:> dclil·cred 
considerahlc volumes or sediment to the continental shelf 
Duling the more recent 6000-7000 yeru'S, the a1·erage global 
sen level rise rnle was much slower_ approximately 0.06 m t 
century (Shepard, 19631, :ind sediment moved shoreward lo 
widen heaches and form ban;er islancls(Deanel al., 2013). This 
distinct diflerence in rates of dse 01·cr the two time periods b 
relevant lo the more recent higher rate;: s ince 1930 of 
npproxirnately 0.2 m per century and the 20 year satl'llitc data 
tl'COrd of ahout 0.:1 m!century. Fcir hnn;t>r bland formation , 
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sand transported rnusl be deposited nl the shoreline, and the 
formation requirement is much greate1· for rnpid rise rates. 
Clearly, the sea level rise rnte from 20,000 years BP lo 6000-
7000 yenrs 13P was much less conducive for onshore sedime nt 
transport and b:11Ticr island formation than the rate over the 
past 6000- 7000 years. 

The three most accepted mechanisms of barrier island 
formation include that ofGilherlC 1890), in which the longshore 
transport of sand forms spits that are later truncated by inlets 
into bonier island!>. The de Beaumont I 181!1) concept is that on 
excess ofi;and in the profile i,; t.ran::.portcd 111ndwarcl and form:
or widtin~ a s ubal)rial barrier island . The third concept by I loyl 
I 19671 i5 that pre-existing dunes arc :mbmt:rged by rising sen 
l ~vcl. n'~ull ing in a lianier i~land lJndnuhtPclly all three 
mcch:misms ma) occur at certain sites and times. Howe\•e1-. 
Da"is ( 199.i, p 6) st.uted in dt::.l'U~~ing the m;gin of hanirr 
1slnn~. Some, perhaps most, appear to have formed as the 
rnsulL of :-ome type oflandward tran;.port and upper aggrada
tion of sands; supporting lhc de Beaumont concept Outing 
the rise of sea level, it i;; clear Lhat both onshore transport (de 
Beaumont m echanism) and longshore trnnsporl tGilherl 
mechanism) from 1iver dischru·ges occuTl'ed over the 20,000 
year~<. On the east coast ofFloridn, the most likely sand sources 
included the Savan nah River (some 160 km north of the 
Florida'Georgia border), the St. .Illar.rs Ri,·e1· tat the border), 
and St Juhns Rh·er (20 km south of the border). Although tlm 
migration~ of thew rj\·,·1· mouthi; duiin[! 20.000 yenr~ BP art• 
not kno" n, i nspeclion of the widl' contincnU!l shelf geomrtry i>' 
,upµorli\'i: oft he nu\\ submt•l'f!i:cl i;and sources in lhl' nmthcrn 
portion~ ur Florida. Sultlh l•f !.'apl! Canaveral I npproxirnatel.v 
2.;o km Hmlh of the border>. the width uf tlw ct•ntincntal slwlf 
rl'd11r"' l'unsidc>nihly with di~tanre to rhl' ~nuth. 

Sh1111 !'lll l 0) ~ho\\'~ that mcch1misms that mow ::ed111\<:11t 
!'h'"''''ard ha'" helm cluing ;u duririg .-.•a lo·\'1'1 ri~·· for the past 
liOOO ~ e.u'S 1n J\u~tr:1hr. ,,n<l rnnlinuc toofo~, On the arid "'t•ut h 
and v.<»t C<•l!Sl.'< of Ausl1 ah ... ht• 11..ies tlrnl curbonale ~t'<iiml'nl. 
r,1·~ p1ud11c1!d on the slwll and mon·d uni;hu11• from d._>plhs Ill:' 

l(r1•:ll !I• ifl m S11nilnrly, ()JI th•' Pa:-t l'fl:Jl\I rot' ;\11~ti·alia. J:>ilic11l•• 
~:tn<ls Ill<' 11111\ l•ci asJwn• j)j; id int; \ht· \'llllltnfJ or i;:mr} nlfl\'dl 

a:-hnn• h) tlw tinw nfG(lflfJ Y•·tir~. he :--hmn both ~011lh 1wcsl and 
ea>t 11n>l1'Jn: lllO\'t•1111:nt r:1ll':. as g.-c.'\l a,,. miH'•' than 11 m:•,y pc1 
n1l't'..'.r 1tl l·n.1'-I 1\\·l•ragtl on:h·"\h U\l'\ 1•nR1nl rAh.•:- alon_:.! nlr110:-..l 

1·2.f11)[1 \;m C•I' tll<' Au~1r:il1a11 t·."t c·~ ·l :In! 3.1 m~ly par mrt•·r 

coast. 
There has been a recent debate on whether s ignificant 

quantities of sand can mo,·c fihoreward from beyond closure 
depth. Schwab cl al. (2013) summarizes the debate on the 
source of sand that stabilizes Fire Island, New York. IL has been 
estimated that annual longshore sand transport leaving the 
western end of Fire Isla nd is 200,000 ma more than longshore 
transport ai-ri\ling to Fire Island from the ensl. Yet the ba1Tier 
island is essentially stable. Schwab et al. (2013) discuss sand 
sources thal have been hypothesized by Kann, Rosati, and 
'l'raynum (2011) and others to supply the 200,000 m~ and 
conclude that they cannot explain this level of sand supply. 
Schwab et al. (2013) argue thal those hypothesizing these sand 
sources do so becnuse they assume sand cannot enter from 
depths great.er than closure depth. They say, 

The use of a closure depth is standard practice for short
tcrm engineering applications, bul the assumption of a 
definable· closure dopth dues nol adequately describe 01· 
incorporate processes of decadal- to centennial-scale 
rvolution of n b11rrie1 island beach (Schwab el ol ., 2013, 
p 5371 

They analyze high-resolution seanoor mapping data collected 
in 2011 includina sci;;mic rnflection profiles and interferomet
ric son~r ncousllc hockscatter and swath balhymelry. and 
compare with seanoor mapping dnta collected in 1996-1997 
and shoreline chnnge analysis from 1933 to 2011. They argue· 
that these data s11pport the source of the 200.00() rn"/y lo be 
sand from beyo11d clo:;u1 I) depth Furthermore, they cite ~everal 
studies that I.hey say have identified inner continental shelf 
sediment transport as an essential component of coastal 
i;ediment hudgels cBatton, 2003; Conl11y and Beach, 2003; 
11 in ton and Nicholl:-, 2007; Park, Gayes. and Wells. 2009; Swifl 
t'/ nl., 198.5; Wright el al., 1991 ). 

Schwab I!/ ri/. (2013> show through n sand budget that the 
200,000 ma of i;and per year fransported from on:~hore lo Fire 
Is land occurs along about 25 km of the 50 km long island This 
is an estimated average gain obtained from the sand budgetof8 
m:1/y per meter of coastline Using Equation (4J. Lhc 102 y 
a\·erage length of the early pe1iod on the Florida cast const, and 
the area increm;e in Tabll.' 1. the east co:LStof Florida gained 1.7 
m3/y per mefor of c11:istline. The overall trnnsport for the 
Florida ea~t coa~t b lcs~ than that of Fire bland, bccaLL-;e 
onshore transport i~ lowc1· along southern countie!-, \\ilh i;orm: 
t·•mntiei; ha\·ing net losses of sand. Of COlll'H'. thf!n• ill'l' wide 
cliffeivm:c; in :;lwrl.'lirw mh-ance in Tuhle l Fc>r exwnpfl), fvr 
Nns;..ou, D11n1l, and Sl . . luhn!< C(luntie!>, the !-horrlinc a<l\·anc•' 
in the e:.u 1~ period Lefore lie.'\ch noudshml'nt wn~ fi. l, R!'l, and 
7 4 nl1/y t'el' melt:!' of coa>'llini:, rc<.<pcc\1\'ely 'l'hestl cuunti"" 
hm·" thP l:i1-;.:c.-t ofl;..hc.n• clepu;il:- of <'ilicn ;..<1m.I nn I hl' Florirl:i 
l·:J><I coa.•L. a;< inlel"l'cd by the i;ilica content ot their hcnche~ 
1 Ft!,'ltn: 141, and the) han· n l1'1.Tl5poi"l mt'- t·nmp:irnhl" lo Fin• 
lsbnd which al!>n Im. 111Tshnr<• dcpu;..il~ of :>ilil'a :-:rnrl 
f\111r.,o\'<·r. Short 120 !01 ~how:= on~hor•! I rnn~pL1rt 1·att.'.~ h;ini 
~· :11 h·cl from 0.1' 111 I t .8 111~/y lkl mcll-r of innre than 20,Cl!J(J 11111 
oft hl' Au.-trali:m co:1't, nnrl Lh•~SC \'ate.:' hrucke~ t ran,;pon mt•;.. 
t•ll Fir._. blnn<l and th·· 1-11-t l·o:bt "r Floirid:i The>•' d.1t11 :-npp<>1'l 
tl1• t'lnim of So•hwal• <I nl 1;201~• lh;•t there i$ m•>\'emtnl 
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Figure 15. Shoreline change from sum offnclors l's net uni chans:c; ossumini: 
Bruun Ruic erosion. 

onshore from beyond closure depth for dccadal-to-ce ntennia l 
time scales. 

Krecic, Bender, and Odroniec (20071 show that in SL Johns 
County there is s ubstantial movement of sediment beyond 
closure depth . They r eport that profile survey;; a long aboul 4.7 
km of coast in St. Johns County were taken in 2004 just before 
and t1ftcr Hurricanes Francis and J eanne. Dming lhis period, 
the profile from the dune to a water depth of about 6 111 lost 
:ibout 270,000 ma of sand hul gained about 1,030,000 111:1 in 
wnter depth s from about 6 to 9 m Assuming half of the gain 
from 6 to9 m occun-ed from 6 m lo the closure depth of7.5 m for 
St Johns County and half from 7.5 lo 9 m, profiles from the 
d une lo closure depth gained abJut 245,000 ma, \\ith a gain of 
about 515,000 m~ from the closure depth of7.5 m to 9.0 m. The 
gnin from the dune to clo!iurc depth is about 52 m:1 µer meter of 
coast along the 4.7 km and compares with the 7.4 m:1/y p!ff 

meter of coast that St. Johns County gained du1ing the cnrly 
peiiocl before beach nou1ishment. Therefore, these storms 
ndded an amount of sand to the profile above closure depth 
equal to about 7 years of a verage \·olume gain. Episodic storm 
events a ppear capable over the years of t ransporting the long
teim \:olume gains that hm·e occuned in St. Johns County. 

K:rcc1c, Bender, nnd Odroniec 120071 also monitored two 
shoals t hat were 8-11 km offshore ofVolusin County in a waler 
clcplh ofnboul IS m. which is well beyond closure depth. One 
<>hoal was just seaward of the other. After passage of five· 
tropical storms over 13 months in 2005, the shoal closcr tc• 
shore gained 360,000 m:' :ind the other lost 730,000 m·1• They 
11111ed that thE- l'ho:il gaining sediment might lmve received it 
frnm the shoal losing ~cdimt•nt, indic-nling t1nshore transport i11 
w:1tc1 depths greatly cxccedin~ clo~ure d1!plh Thil' i, w1 
11dd iti011a l indicati11n ,,f signifi~ant ;;hr1wwar<l mr•\'(·llkn\ .. r 
;<editnl' !ll during stt,rm 1·vent~. 

~tiw· ;111d di• \'ricncl l 19951 pn:.·cnt sbi11.-lin·' cl1<111gc d:ttil 

1w11rdcd along 90 km nf tlw cenlr;il rna!'I C•f the Nl•thc1 hmd.
frum 189!i to 1976 Lhnl ~how a .•:!~1wanl (!Ch 1111r« l•f"lh•· :;hurcl i1w 
: imilnr to th1• nwrngc adnme:.' of thci (:;I>t C<1a,;t uf Florir.ln 
cl11..i11g the <•ady pe1ind The n•ntr;1I Dutrh !"n;1..~t ach';imctl an 
m·C'ral!e uf -:~!J m. Thi!' is (:"rcal1•r thao th.:: .1vcragc -·2~ 111 

arlnmr~ <•I th~ Flodd,t c:•~t co~~t dui ing the: early P'~rtod . 
i1ltlrnuc(h lh i.- mn~t ndv:1m·"I 13:.> 111 if lhe l,1rg» ;.Jwr.:lir .. ~ 
1l'lre~t m l\lnrLi11 t'rurtl.> 1~ c:-.ducl~d. Stl\ • a11(J rj,. \'riC'nrl 
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Figure JG. Shordinc change from sum offnctor5 t•s. actual change assuming 
onshore snnd movement hase<l on Dean 11987) equilibrium concept 

I 1995) say the ma in dri\-ing processes Lhal built out the Dutch 
ccnh·al ("Oast were cross-shoreface transport induced by wave 
asymmetry and nearbed flows from density and wind-driven 
upwelling. Stive, Roelvink, a nd de V1icmd (1990J also show th:it 
the p rofiles oul lo a depth of 8 m r ose vertically an amount 
nbout equal tc• the i;se of sea level 1-2 mm/y) dw·ing the period. 
Thal is, the profile maintained its form but rose vertically a nd 
advan ced senward in agreement with the concept advanced by 
Dean r 1987). The 60 km southwestern portion of this coast 
accreted 500,000 m 3/y, or 8.3 m3/y pe1· meter of coaslline 
similar to accretion al Fire Isla nd and Duval and SL Johns 
Counties However, they a lso showed thal the northern Dutch 
canst hnd ;1 shortage of snncl because or longshore i;and 
transport , and profiles followed the Bruun Rule, rising an 
amou nt about equal tu the rise in :;ca level. hut with the 
sh oreline: receding. Both lhe Ilrnun Rule end Dean equilib1ium 
concept assume the profile retains its form a nd moves upward 
in response lo sea level rise; however, the s horeline recedes in 
accordance with the Bruun Rule but advances in uccordance 
with Lhe Dean equi librium concept. Which concept dominates 
a long a coast depends on offshore sand avaibbility nnd 
probably the local rate of relali,·e sea level i·ise. 

Summing the factors in Tnhlc 3-7 <Bruun Rule assumed in 
Table 3 ) for th!? total period for all 12 counties and comparing 
wi th a<'tual shoreline change gfren in Table 1 yields Figure 15. 
'1'1.'11 of the 12 counties have shoreline changl· below the linl! of 
rnrrelatiun implying 1hl.' sum or the fnclors predic~ tno much 

1·rosion or tnll little accretion. Du"al Counts is off the chm·1 
b11causeit had ;1 large sh1Jrelint' acln1m·e but the factor;; prC'clicl 
' 'c ry larl(t! sl10:-cline rcce~~ir.11 . !fa profile nrni111ai11" its sh;1p" 
nnrl 1nm'<!~ upward nnrl i<<':iward in n•sponse tu ~en lev!'.'I ris". :i
in the fle~111 et1uilihrium concept, it ~hould adnincc the· 
shurC'lin~ n11 ;un•JUnl ginm by Equal ion 111 , hut with 11 positiw 
;,ign . l•'igurc 16 show~ the ,:an1'-' d:iw f<>l Figure 15. except ih~ 
;;ign i:o rcvcr,-C'd for llw sea leYel ,-horcline chnng1: focto1· Data 
poinb-clu,..tcrnruund Lh!.! lin1·ufcondntiu11 \dth nlJHlll <h11111n1 

1•ointi:. a hon~ ni- hcluw thC' lint.! of correlntion Kint· <•f th•: 12 dnt;i 
point~ shif1 tuwnrcl tlw Jin<: nf n1n· .. lmion lietwcen Figures Fi 
:rncl I 6. 1 he, I ilt'w· rountic~ fi >t ' whii:h the ~hifL i ' H\\ ay frum thl• 
!in•· c1fcurn·l,1tion 1(1J,1rt i11 , T!.rvwanl. nnrl Dade I hav>.' thl low<·~! 
trl.•ntifl<«I ,,ff,-hnrt• »:\ml ,- ,lume!' in Fl<11"id:1, with M:inin 



CONCLUSIONS 
The Flo1ida cast coast as n whole has had an advancing 

shoreline since about the mid-J800s despite sen level r ise and 
large losses of sand from the littoral system due lo offshore 

disposal of dredged sand and culling of inlets with attendant 
loss of sand to ebb s hoals. These losses are substantia lly greater 
than gains from bench n o urishme nt and sand entering Florida 
through longshore transport from G eorgia. The shoreline gains 
cannot be accounted for by creation of carbonate sand, becausf:' 
carbonnle sand content increases from north to south but 
shore line change has had an opposite trend, advancing in the 
north and r eceding in the south. 

Data support onsh ore transport as the source of sand that 
has been advancing the Floiida enst coast shoreline. Correla

tion is good between shoreline ndvnnce and the percentage of 
si lica snnd on beach es. Northern counties have significant 
offshore depos its of silica sand, and their beaches are composed 
p1imarily of si licn ~and. Rates of onshore transport along lhl:' 

northern F lorida cast coast are comparable to rotes along Fire 
Is land, where then! is substantial C\'idencc of onshore 

movcmcnl of sand beyond tJ1C' lrudilionally defined closure 
cluplh. and comparnble lo rntc:s on·r llie pasl 6,000 years along 
coasts in i\uslralin. Data collected hy I<rccic, Bender, and 
Ochonif:'C (2007) show lhat sulJstnntial quantities of sediment 
can he transpoi'lcd onshore from beyond c losure depth in 
Flo.-idn during e pisodic storm~ Dnta frurn the central Nether
lands coast, perhaps the only data set othe1 lhan that for 
Florida that has cl!:!nsely measured shoreline data dating back 
lo the 1800s. show the same profile rising a11d scaw:ird advance 
in response lo sea leveJ 1;se as doc~ much of the ensl coast of 

Floiida. There are offshore deposits of silica sand along the 
central Dutch coasl, cast Australian coast, Fire Island, and 
Fl01idn counties \\;th ad\·ancing shoreli nes. The northern 
Dutch coast and Flo1ida coasL-; with receding shorelines both 
haw· relalively little sand deposited offshore. Whether seg
ments of these coasts advance or recC'de i;:; dependent on 
quantitie;; of offshore sand d€p05ils 

With the ad\·ent of widc.i;calc beach nourishment, the ca~I 
tu<i"t ofFkwicla has on aver,1gl! od\·nnred at a greater rate sine" 
the I 9i0s thon it had from th~ niid 1800:: lo thl' t970s. Human 
:1cti\·itic: f•I\ lht· co:i:,l 111 Flcn;d:i !-till cli:m1pl the nnlur:il 
lt•1lg•IH111: 1111\\' 11f ::.:ind, in partic11lr11 01 navigation eh:i111wls 
1·hiE J1~rupti<111 has lc~i'l'11cd ~inn• the ,·:irl) 1wri11<l, li111 11111::-t hl· 
111i11imizt:d lo cn"llfL· 110 futur•· ll<'l f.h.-1n·linf.' rctr .. al \111 

Fltwida':- 1:.1~1 roa~t 
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FINAL 
INDEPENDENT EXTERNAL PEER REVIEW REPORT 

of the 

Brevard County, Florida Mid-Reach Shoreline Protection Project 
Draft Integrated General Re-evaluation Report (GRR) and 

Supplemental Environmental Impact Statement (SEIS) 

EXECUTIVE SUMMARY 

A general re-evaluation report for Brevard County, Florida was authorized by the Water 
Resources Development /\cl of2000. The Brevard County General Re-evaluation Report (GRR) 
will present the results of a coastal storm damage reduction study for the 7.8-mile Mid-Reach 
Segment of Brevard County, Florida. In the Feasibility Report with the f'inal Environmental 
Impact Statement (EIS) for Brevard County ( 1996), the Mid-Reach was removed from the 
recommended plan due Lo environmental concerns. This GRR will determine if all or a portion 
of the Mid-Reach is acceptable for addition into the Brevard County Shore Protection Project. 
The Mid-Reach Segment is evaluated as a stand-alone project in this report, although some 
reduced costs may he reali7ed by combining construction activities with the other portion of the 
Brevard County Shore Protection Project. The GRR will determine if the project is Lechnicall) 
sound. em ironmentally acceptable. and economically justified. 

Located 0 11 the east coast of 1-lorida just soulh of Cape Canaveral , the tvl id-Reach consists or 
approximately 7.8 miles of the Brevard County shoreline. from the south end of Patrick Ait 
Force Base to just north of the city of Indialantic (from Department of Environmental Protection 
(OEP) monument R75.4 lo R 118.3). This length is recommended rather than the 7 .6 miles 
previously cited in the study authorization in order to complete the entire length hetween Patrick 
Air force 8ase and the constrncted Brevard County South Reach Shore Protection Project. The 
municipalities of Satellite Beach. Indian l larhor Beach . and Melbourne are located within the 
project area in addition to portion!> of unincorporated Brevard County. The goal of the project i:, 
lo reduce potential storm damages for coastal structures along the Mid-Reach b;i ex panding the 
beach berm and stabili? ing the dune or bluff feature. 

U\ J\( I i~ conducting an independent e:-;,ternal peer re\ ie\\ (IEPR) Lil the Bre\ard l ounty. 
l·loritla l'vlid-Rcach ~horc l i nc Prokction PnJjcct GRR and Supplemental F l ~ (SLIS) (hercnl'te1 
1derred was Bn::\ arJ ( <.1un l) URIVS FlS). As a 50 1 (c)(3). nnn-prolit science and tcc.lmull\g) 
urganizntin11 \\'ilh experience in establishing and ad111 1 m~1e1ing peer n;\ ie\\ panels fi.11 l 'SACI.. 
Bnttd k \\aS engaged to Cl1ordinatc lhe lfPR (1f thl: Rn:'.\ard C'Ntlll) GRRISEIS. lndcpt:ndcnl. 
objecth'l' pt:cr re\ ie\\ j.; regarded a~ a critical elcmL'nt in ensuring the reliabilit) of scientific 
analyses. Th-.· IEPR \\ll" ~:-. tcrnal lll the agetK\ and conducted fo llowing ll ~AC'E and O fficL 0f 
l\fanagement and Budget (Of\ IB) guidance desc ribed in I lSACF (2008). U"it\CE (2007) and 
OMB (2004). '!his li nal n:pnrl detail s the lEPR process. dcscrihes the pane l 111\! rn ber!> m1cl thi:1r 
:-.: k-ctilln . :ind summarize~ fin:1l rnm111e11ls nl the I !'PR panel member:-. 



Fi\ e panel members were selected for the 11:.PR from 30 identified candidates. Corresponding to 
the technical content of the Brevard Coumy GRR/SEJS. the areas of techni cal expertise of the 
fi ve se lected peer reviewers were geotechnica l engineering. economics, coastal engineering. 
biology. and plan formulation. 

The panel members were provided electronic versions of the Brevard County GRR/SEIS 
documents, along with charge questions that solicited the ir comments on specific sections of the 
documents that were to be reviewed. Additionally. the panel members and Battelle were briefed 
by the Brevard County GRR/SEIS Project Delivery Team (PDT) during a kick-off 
teleconference. There was no communication between the panel members and the authors of the 
Brevard County GRRISEIS during the peer review process. 

Approximately 400 individual comments were rece ived from the panel members in response to 
the charge questions. Fo llowing the individual reviews of the Brevard County GRR/SEIS 
documents by the panel members, a panel rev iew teleconference was conducted to review key 
technica l comments, discuss charge questions for which there were connicting responses, and 
rl.!ach agreement on lhe Final Panel Commen ts to be provided to US/\CE. The Final Panel 
Comments\\ ere documented according lo a fou r-part format that included description of: ( I) 
comment statement; (2) the basis fo r the comment : (3) significance of the comment (high, 
medi um, or low): and (4) recommendations on ho\\ to reso lve the comment. Overall , 21 ri nal 
Pnnt:I Comments were identi fied and documented Of the 21 Fina l Panel Comments, 11 \\ere 
identified as having high significance, 6 were identified as having medium significance. and 4 
\\ere identified as ha' ing IO\\ significance. 

fab le l:.S-1 5un1111ari les the l·inal Panel Comme nts by level of signi ficance Detailed 
information on each Final Panel Comment is contained in /\ppendix A of this report. 

Table ES-1. Overview of Final Comments Ident ified by the Brevard County GRR IEPR 
Panel. 

Significance - High 

The design analysis is deficient in that it underestimates the amount of sand that will move 

1 offshore during equilibration of the profile, has been based on SBEACH analysis of the existing 
profile that was not representative of the beachface fill that is proposed, and underestimates the 
beachface fill erosion rates over the life of the project 

2 The referenceo SBEACH model report should be included in the GRRISEIS to enable an 
evaluation of the cos! to benefit ratios 

3 The tradeoffs between restoring the damaged sandy shore ecosystem and protecting the 
nearshore exposed rocks should be formally evaluated within the GRR/SEIS. 

The reasons for protecting 1 ock need to be compelling enough to iustify the costs of failing to 
4 completely restore the sandy shore plus the expense of mitigation. Also the agreed-upon limit 

of 3.0 acres oi hardbottom burial needs a scientific justification. 

5 The justification to screen out certain structural management measures is not valid based on 
project assumptions. 

6 
The assumption that all conventional fill would permanently cover all near shore hardbottom 
should be Justified 



methods of storm damage reduction should be used and the benefits of all alternatives 
reevaluated. 

The analysis of the availability of borrow material biases the economic analysis toward the 

8 preferred alternative by assuming only two borrow areas offshore near Cape Canaveral, but does 
not describe other potential offshore sands closer to the project, including those recently 
identified by the State in the vicinity of the Mid-Reach project. 

9 
The justification for the beach nourishment design should include a description and evaluation of 
the alongshore sediment transport and a sediment budget for the system. 

Due to the application of incorrect coastal processes analyses in plan formulation, and lack of 
10 consideration in the variability of exposed hardbottom, the risk and uncertainty analysis is 

inaccurate and needs to be revised based on appropriate input parameters. 

11 The GRR/SEIS needs to address the potential that more than the estimated three acres of 
nearshore hardbottom could be covered by sand from the maintenance renourishment program. 

Significance - Medium 

The justification for using 2004 as a baseline year for hardbottom coverage or as part of the 
12 basis for beachface fill plan selection does not address concerns regarding a reduction in the 

area of exposed hardbottom. 

13 The Economic Conditions section (Section 2.4) of the GRR/SEIS needs to be expanded to 
include recreational benefits. 

14 
The accuracy of the sea level rise calculations is outdated and the current policy (EC-1165-211) 
should be used. 

Further justification is required for using articulated concrete mats, since their performance in 
15 similar environments is not known, and the placement of the mats above the depth of closure 

(17-20 ft) may subject the low profile units to burial. 

16 
More clarification on the description of cost estimation is necessary, including defining 
terminology such as Average Annual Equivalent (AAEQ) 

17 
More details on the 2008 profile data and template designs should be included to enable 
verification of quantities as part of justifying the engineering design. 

Significance - Low 

18 
The report includes errors regarding species identification and scientific names which brings into 
question the credibility of species listings. 

19 The specific Environmental Operating Principles (EOPs) that are referenced need to be identified 
and described in greater detail 

20 The use of a discount rate and two-year duration to maximum habitat equivalency is not 
adequately justified and may affect the Habitat Equivalency Analysis (HEA) process. 

21 The GRR/SEIS needs to clarify that as the shoreline migrates landward the hardbottom will 
attenuate a greater percentage of the wave energy 

I he panel l11l'mbcrs generally agreed n11 lhcir .. assessment of the cidcquat) a11d acccplabi l it~ l1I 

the economic. engineering. and cmirunn1ental 111cthods.111odcls. and annl):-.c:-. use.._r· in th l' 
CIRR/Sl::.IS document l'llL' lolk1\\ ing statement!' provide n !-ummar) \1f lhe panel mcmbcr·s 
tindi11g!'. which an: dc::.cribcd in rnorr detail in the Final Pam:I (. ommcnl'> (~ec .:\ppcndi\ t\J. 

I lw rancl mcmbcr!\ ~cncrnlly agreed that th<: pn1ject i" tcLlrnkall~ :;ouml lhim a g~otcc:hnical 
1·11gi11cc1 ing pcr:.ptctivc. a11d that the li l{ll/SEIS pr\1\ ides adequate dd•t1I ol lh..: design with 
• ._ ..... , ,._ , •- ··-·""" ''" ' " ••· 1.. :1:1 .. Tl ..... ... , • • ... l ." ..... . - \... ..... . .......... .......... : .... . .. I . 1_ ... ... .... ..... ..... r .... i, .. ,:· .... . .. .. 1 ......... . . .. ,~ , ; ••• • , 



concurrence among interested pa11ies. However. the panel members expressed reservations 
about the technical soundness and economic justification of the project. and indicated concerns 
about the environmental tradeoffs between rock and sand systems. 

Engineering: The major concern invo lved the assumption that placing enough fill to widen only 
the beachface \>viii have the same performance as conventional beach nourishment that places 
enough sand to fi II the entire profile out to the depth of closure. The SB EACH model results 
were correctly applied to evaluate the Future Without Project Alternative, i.e. No Action. These 
results were also correctly applied to assess the conventional fill alternative that widens the entire 
profile. However, these results were incorrectly applied to the beachface fill alternative which 
only widens the upper portion of the profile. The GRR/SEIS did not discuss the subject of 
perching and of sand migration to offshore, but estimated volume needs and design performance 
based on a perched profile despite evidence that previous fills had shown movement of sand past 
the rock.. In general, the GRR/SEIS underestimates the extent of erosion that can be expected to 
occur for the beach face fill alternative, which may impact the economic justification of the 
project. Furthermore. there were concerns about the botTO\\ site sand, and that other borrow 
locations closer to the project area as v,•cll as other means of sand transport shou ld have been 
considered. 

Economics: The economic analysis may be nawed in that. contrary to the assumed 
performance, the beach face fill will erode more in a storm. have less recovery after a storm. and 
experience higher long-term erosion than was estimated. Therefore !he benefits will be lower 
than have been estimated. Further, it was noted that the construction costs for this project ($50·1 
per cubic foot lcfl) are \ery e:-.pensive compared to similar projects. There was also concern 
about the value of beach visits used in the economic analysis, which \\'as substantially lower than 
anticipated. and concerns about the adequacy of the values used for evaluating property losses 
and the calculation of stonn surge protection benefits. 

Environmental: The main concern raised over environmental issues was the general lack of 
consideration of sandy shore ecosystems. whereas the rock system is handled rigorously in 
comparison. It was generally agreed upon that the sand system is not appreciated and that the 
intent of the project was to protect nearshore hard bottom at the expense of fully restoring a sandy 
shore ecosystem. !'his sacrifice of the snnd system and rnitigatic.rn of' buried rock should be 
justi f'icd. SanJ docs ha\ c some ccolugical 'al UL' and there should be: some explanation C1f why it 
is acceptable to alk1w for sand cn)sion that exposes rock f"he GRR/<)f-IS should di..,cuss tracleoff 
bdween sanJ and rock <:co~yslcms a11d the effects (1f :;::1crifidng thi: sand system:... 

Plan Formulation: (l\1.:r;.lll. the pla11 for111ulati11n ni.:l.!ds Ll1 Ix rl'\ isitecl lll i11clud~· a n)(ln.' 
ilt.:CllntlC <ISS<.:SSllh!llt lli'tht: t:Xp1:ctccl 1.'.l"OSiOn allcl :.lll in\ Cslig<llillll of'thl' frasibilit) anu 
appropnatCllLss nf\1hta1ning lmrrm\ sit\.' ~nnd l'ru111 other locatiuns than tl10:;c icl1:11li!kd in the 
(iRl~.ISl.:IS. 11.' not rru\ iding th\.' \ill:./\( 11 tvh1dL·I sc~·tiPn. it is dialll:nging w n~sess !ht: n.:p\1rt :.. 
rnnclusinn" rcgnrding c\.i~t to bendit rati•' nl'thc- rc..:ommt:>nd.:cl plan. 

N1...llc that during the I !"Pl{ t \~\·ic\\ pn1cc:;:-. :;c\ cral individual pan1:l ctirnmcnh (in n.;:-.p.rnsc- l<' 

•harge questions) pertai11cd to it1<1l'curacie-.. in the estimation nt'e1'l.i~k1n l'l'thl' beachfocc Iii!. . . . . . . 



and I 0. Each of these rinal Panel Comments may appear to be redundant in discussing 
inaccuracies in estimating erosion of beach face fill: however, each Final Panel Comment ha::. 
subtle differences. 
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1. INTRODUCTION 

A general re-evaluation report for Brevard County, Florida was authorized by the Water 
Resources Development Act of 2000. The Brevard County General Re-evaluation Report (GRR) 
wil I present the results of a coastal storm damage reduction study for the 7.8-mile Mid-Reach 
Segment of Brevard County, Florida. In the feasibility Report with the Final Environmental 
Impact Statement (El S) fo r Brevard County ( 1996), the Mid-Reach was removed from the 
recommended plan due to envi ronmental concerns. This GRR wi ll determine if all or a portion 
of the Mid-Reach is acceptable for add ition into the Brevard County Shore Protection Project. 
The Mid-Reach Segment is evaluated as a stand-alone project in this report. although some 
reduced costs may be realized by combining construction activities with the other portion of the 
Brevard County Shore Protection Project. The GRR will determine if the project is technically 
sound, environmentally acceptable, and economical ly justified . 

Located on the cast coast of Florida just ~outh of Cape Canaveral, the Mid-Reach consists of' 
approx imately 7.8 miles of the Brevard County shoreline, from the south end of Patrick Ai r 
Force Base to just north or the city of Indialantic (from Department of Environmental Protecti on 
(DEP) monument R75.4to R11 8.3). This length is recommended rnther than the 7.6 miles 
prev iously cited in th e study authorization in order to complete the entire length between Patricl
Air force Base and the constructed Brevard County South Reach Shore Protection Project The 
municipaliti es of Satellite Beach. Indian Harbor Beach. and Melbourne are located within the 
project area in addition to portions of unincorporated Brevard County. The goal of the projel:t i ~ 
to reduce potential storm damages for coastal structures along the Mid-Reach by expanding the 
beach berm and stabilizing th t: dune or bluff feature 

The objective of the work described here was to conduct an Independent External Peer Review 
(IEPR) of the Brevard County GRR/S EIS in accordance with procedures described in lhe 
Department of the Army. U.S. Army Corps of Enginee rs Engineer Circular (EC) No. 1105-2-
4 10. Re1·iew 1~f Decision Doc11111ents, dated August 22. 2008 (USA CE. 2008) and the Offi ce of 
Management and Budget (OMB) Fi11al !r!for111otio11 Q11alif.r fl11/leti11for Peer Re1·iell' released 
December I 6. 2004 (OM B. 2004 ). Balle lie. as a 50 I (c)(3) non-profit science and tech no log) 
organization\\ ith c~pcrienc.:e in establ ishing and administering peer re\ irn panels fo1 lJSACI:.. 
was engaged to c.:0ordinatc the l[PR of the 11re\'nrd Count) GRR/SEI<\ Independent, objcctiH: 
peer re\ ic'' i.;; regarded a~ a Lritical clement in ensuring the reliabilit) of scientific analyse!> 

I hi:\ tinal rL·porl details the JL~PR pnicc~s. <.lc:·a:ribc::-. the pa11el 111e111bers <ind their sdec.: tio11. a11J 
:-.ummarize:-. the l·inal PAnel ( nmmcnh of' the IEPR panel nn the e'isting em inll)mental. 
l'.cunumic. and h)J111ll\!,! ic and hydraulic enginec:ring anal)SL'S contnmc:J 111 the Bre,ard l \H111t~ 
< rRR/SL:!S. lktaikd i111'or111ati1111 t111 the I inal Panel (\1mmcnt~ is rmn idnl in Appe11cli:-. 1\. 

2. PURPOSE OF INDEPENDENT EXTERNAL PEER REVIEW 

·r o ensure that t JSA(T d1h:u111c11b an; :-. uppL1ned b) tile best :-.cientilic and ti:.chnirnl infi.1r111ation . 
n peer re' iC\\ pnicl:'.:\~ ha~ been impkmcnkd b~ I IS;\l'E thm utilize:- II PR to C•)tnpkn11..·nt the 



In general. the purpose of peer revie\\ is to strengthen the qualit) and credibility of the USACE 
decision documents in support of its Civi l Works program. I EPR provides an independent 
assessment of the economic. engineering, and environmental analysis of the project study. In 
particular. the IEPR addresses the technical soundness of the repo1t's assumptions, methods, 
analyses, and calculations; and the need for additional data or analyses to make a good dec ision 
regarding implementation of alternatives and recommendations. 

In this case, the IEPR of the Brevard County GRR/SEIS was conducted and managed using 
contract support from Battellc, which is an Outside Eligible Organization (OEO) eligible under 
section 501 (c)(3) of the U.S. Internal Revenue Code. Battel le is an independent objective 
science and technology organ ization with experience conducting IEPRs. 

3. METHODS 

This section describes the methodology follmved in selecting the IEPR panel members and in 
planning and conducting the I EPR. The IEPR \\aS conducted following procedures described in 
US/\CE·s guidance cited in Section 2 of this rcpo11 and in accordance with OMB (2004). 
Supplemental guidance on evaluation for connicts of interest was obtained from the Po!ic.)' 1J11 

Co111millee Co111positio11 and Balance and Cm1flicts 1~( Interest.for ( 'ommitlee.\ l lsed in the 
De1·elop111e/1f c~( Repor1s (The National Academics, 2003) 

3.1 Planning and Schedule 
I 11 ti:nns of planning. one of the first actions Balle I le conducted '' fter ret:ci' ing th<.: not ice to 
proceed (NTP) was to hold a kick-off 1eleconferenc..: with lJSACE. The purpose of the 
te leconference \Aas to revk\\ the pre liminary/suggested schedule. discuss the JEPR process, and 
address any queslions regarding the scope (e.g .. clarify expertise areas needed for panel 
members). /\n) revisions to the schedule were submitted as part of the final Work Plan. Due 
dates fo1 milestones and deliverables in the table bclO\\ are based on the NTP date of August 20. 
2009. fabl<.. 1 detin..:s the schedule f'ollo\\ c<l in e\.ccution of the IFPR. 



Table 1. Brevard County GRR/SEIS IEPR Schedule 

Task Activity Projected Date 

NTP August20,2009 

Review documents available 
May 19, 2009 (Draft); 

1 August 26, 2009 (Final) 

*Prepare Draft Work Plan September 3, 2009 

USACE provides comments on Draft Work Plan September 10, 2009 

*Recruit and screen up to 10 potential panel members; prepare 
September 10, 2009 summary information 

2 
*Submit list of no more than 5 selected panel members September 10, 2009 

USACE provides comments on list of panel members September 17, 2009 

•complete subcontracts for panel members October 1, 2009 

~submit Draft Charge September 3, 2009 

3 
USAGE provides comments on Draft Charge September 10, 2009 

•submit Final Work Plan. including Final Charge September 17, 2009 

USACE approves Final Work Plan, including Final Charge September 21 , 2009 

4 
Kick-off meeting with USAGE and Battelle August26 , 2009 

Kick-off meeting with USACE, Battelle, and the panel members October 6, 2009 

Review documents and charge sent to panel members October 2, 2009 

Panel members complete their review and provide written comments 
November 3, 2009 

5 to Battelle 

Battelle merges individual comments and prepares talking points November 10, 2009 

Convene panel review teleconference November 13, 2009 

6 
Prepare final panel comments November 23, 2009 

.. Submit Final IEPR Report December 9, 2009 

Input final panel comments to DrChecks December 11, 2009 

USAGE provides Draft Evaluator Responses via e-mail (Word 
December 22, 2009 document} 

Final panel comment teleconference with USACE. Battelle. panel 
members to discuss final panel comments. draft responses and January 8, 2010 

7r:. USAGE clarifvinq questions --
USAGE inputs Final Evaluator responses to Final Panel Comments January 29, 201 O 
in DrGhecks 
IEPR Panel Responds to USACE Evaluator Responses (Backcheck 

,___ -
responses) February 19, 2010 

Submit pdf of DrChecks file and Closeout of DrChecks February 22. 201 O 
- - -

Project Closeout March 31, 2010 

~ Deliverable 



Note that the work items listed in Task 7 occur after the submission of this report. The 21 Final 
Panel Comments will be entered in to DrChecks by Battelle for review and response by USA CE 
and the IEPR panel. USACE will provide Evaluator Responses to the Final Panel Comments 
and the IEPR panel will respond to the Evaluator Responses (via Backcheck responses). All 
USA CE and I EPR panel responses will be documented by Batte lie. 

3.2 Identification and Selection of Independent External Peer Reviewers 
Corresponding to the technical content of the GRR/SElS and overall scope of the Brevard 
County project, the technical expe1tise areas for which the candidate panel members were 
evaluated focused on five key areas: geotechnical engineering, coastal engineering, biology. plan 
formulation, and economics. 

Battclle initially identified more than 30 candidate panel members, evaluated their technical 
expertise. and inquired about potential conflicts of interest. Of those initial ly contacted Battelle 
chose seven of the most qualified candidates and confirmed their interest and availability. Of 
those seven candidates, five were proposed as the final panel and two were proposed as backup 
reviewers. The five proposed primary reviewers constituted the final panel. The remaining 
panel members were not proposed for a variety of reasons, including lack of avai !ability, 
Jisclosed confli cts of interest. or because they did not possess the precise technical expertise 
required. 

The cand idates were screened for the fol lo\\ ing pote111 iol cxcl us ion criteria or conflicts of 
interest (COl). 111 Pa11icipation in previous LISACE technirnl peer revie\\ committees and other 
technical review panel experience was also considered. 

• Involvement by you or your firm in any part of the Brevard County, Florida Mid-Reach 
Shoreline Protection Project including the General Re-evaluation Report (GRR) and 
Supplemental Environmental Impact Statement (SEIS), associated planning models. or 
Feasibility Reporl \\'ith final Environmcnlal Impact Statement (EIS) for Brevard County 
( 1996). 

a Cttrrcnt employment b) the U.S A1111y Corps of Engineers (USACE). 

• Current or prc\'ious emplo)ee or aniliation with members of the cooperating agencie~. 
including the National Oceanic.: and /\tnio;;pheric Administration·:. (NO/\/\) National 
Marine Fisheries Sen ice. the Florida Department ol' Fnvironmt:ntnl Prott.:c:tion (DEPJ. the 
Florida rish and \VilJlift: Consc:nation c~,mrnis:::.ion crrWCCl and the U.S. Fish anJ 
\Vild lifo Sen·icc (l JS I \VS) or the Proiel'l Delivery Tca111 (PD I l im:luding Brevard 
Count). 

• Currl..'m 01 futur~ in1ere:.h in the subject rrn_iec:t or f'ultm' henclits from tht'. prujcct. 

1 t1"'1~: ll;111dk ,:, :il11.11nl 11 il~1h.:1 sc 1,·111i,1< 111 1111i"r'' Ii.:, :mJ w1i-;11hmg lin11' 1t..11 me.: rc.: .:ch in:; I !'.. \( I .-111111li11f h:\\.: 
'u llidc.:111 i111kpcmk11c.:c.: tn1 1n I h ·\< ' I 111 be.: appn1pri:111: I'•"·" 1t:' in, er' ...,,'<. lh~ t l~!n m,·111u p 18 .. \\hc.:11 a ~d..:r1h1 i• 
,m.1rJnl a g.01cmmc.:n1 rc.:~··md1 gr;11111hrough .111 ii11c.:~1ig;11or-i11i1ia1c.:d. pc.:cr-11:\ i.:"cJ 1:11111p.ii1i,>11. th.:rc.: g.:11crall} ,\111uld l>t.· 1111 
1p1c,!i"111h ll1 lhal :;t:il'11\i~I':- :ihilit~ h1 1•flc1 i11Jc.:pcnJ.:11t sdc111ifk :1J\ j,, 1111h.: :ig.:11~} L1111•1h.:1 pwjcc.:b. 'I hb 1111111."b· l\11 
C\a111pli:. tu h ,j111;1ti<111 in \\lii-.-h i.1 'l·j~·11li~' (.,,, :1 u"l11,l1l1i11g or t.:nnlra\'.ltlal t~n.111.;::nw111 \\ ith th1.: :1gt:n1.·~ tlf ttllin.: ~ron,nring H 

11,.:1 rc.:1 kl\. I il..c.:"i'~- \\hc111h,· 11gcn'-) :111d :111 ,,1rd1L1 \\11rl.. h•g1·1li.:r (c.:.g. lh11111gh a c.:"upc.:1a1i,c a,;1cc.:n1c.:11tl 111 c1~~ig1111T 
I 1 • • • t I • I I• ' • •' 



• Current pl!rsonal invo lvement with olher USl\CE projects. including whether 
involvement was lo author any manuals or guidance documents for USA CE. If yes, 
provide titles of documents or description of project, dates, and location (USAC'E district. 
division, Headquarters, ERDC, etc.), and position/role. Please highlight and discuss in 
greater detail any projects that are specifically with the Jacksonville District. 

• Current firm involvement with other USACE projects, specifically those 
projecls/contracts that are with the Jacksonville District or Mobile District. If yes, provide 
title/description, dates, and location (USACE district, division, Headquarters, ERDC, 
etc.), and role. 

• Previous employment by the USACE as a direct employee or contractor (either as an 
individual or through your firm) within the last 10 years, notably if those 
projects/contracts are with the Jacksonville District or Mobile District. If yes. provide 
title/description, dates employed, and place of employment (district, division. 
Headquarters. ERDC, etc.), and position/role. 

• Other USACE affiliation lc.g., scientist employed by USACI: (except as described in 
NAS criteria, see EC 1105-2-4 10 section 8d)]. 

• Previous experience conclucti ng technical peer rcvie\\ s. If yes, please high I ight and 
discuss any kchnical reviews concerning storm reduction damage projects involving 
shore protection or mitigation and include the client/agency and duration of review 
(approximate dates). 

• Current or future financial interests in Brevard Count) Shore Prntection Project-related 
contracts/awards from USA CF.. 

• /\ significant portion (i.e .. greater than 50%) of personal 0 1 firm revenue!> within the lasl 
3 years came from USACE contracts. 

• Participation in relevant prior Federal studies relevant to thi s project: 

a Limited Reevaluation Repo1t and Environmental Assessment. No11h Jetty Sand 
Tightening and Jetty Extension. Canaveral Harbor. Florida. USACE. Jacksonville 
(2003). 

b. Limited Reevaluation Report. 1:3rcvard Count>. Florida. Sho re Protection Project. 
USACE. Jackson vi lie ( 1999). 

c. l·casibilit) Report with l·inal l:nvinrnrnental Impact Statement U~ACE. 
Jackson\ ilk (1996) 

c.l. Reconnaissance Report. Bre\arcl (Llllllt). l· lorida. US.i\CJ: . .lacksomillc tl992). 
c. Design Memorandum. <.. nna\ en11 I larbo1 I· hirida. l ISl\Cl·. Jacks~1m i I k ( 1992 ). 
f Supplement w the G1:1n:ral Dl!sign Mcmurandum. Sand B) pa~s ~>stem . 

Cana\ eral I !arbor. I lmida. ll~ lJ~ACE, .lack!'\'llvi lle ( l 991 ). 
~- Gi..:neral and Detail Design Ml·1110ranuum /\ddt'ndunr Brevard C uum~. 1· lnr iun 

ll~Al I . Jacl-.!>l}Jl\ i I le ( 1978) 
11. General and Detail De!>ign Mem11rand11m: !11L'.\ ard Cou11t). rlnrida lJSACL 

Jacbnm illc- ( 1972) 
1. Beach I ms ion Control Stud} on l~n.:rnrd County. Florida ( 196 7 l 

0 f'artil'ipati1)l1 i111l.'k\l111l pri1)! lh)n-h:deral studie.; r1.:k\an1 (11 this rrc~ject: 



k. Independent Study Report, Brevard County, f lurida Shore Protection Project. D. 
Kriebel. R. Wegge!, R . Dalrymple. (2002). 

• Participation in relevant adjacent projects: 

I. Brevard County Federal Shore Protection Project 
m. Canaveral Harbor Federal Navigation Project 
n. Patrick Air Force Base 
o. Brevard County Dune Restoration 

• Any other perceived COi not listed, such as: 
• Paid or unpaid part icipation in litigati on related to the work of the USA CE 
• Any other perceived COi not listed 

3.3 Preparation of the Charge and Conduct of the Peer Review 
/\ preliminary charge document, including spec ific charge questions and di scussion points, was 
drafted by Baltclle, reviewed and approved by USACE, and provided to the panel members to 
guide their rev iew of the Brevard County GRR/SEIS. The charge questi ons were deve loped by 
Battcllc to guide the peer review. according to guidance provided in US ACE (2008) and OMB 
(2004). The draft charge was submitted to the USA CE for evaluation as par1 or the draft Work 
Plan. USACE prov ided minor clarifications lo the final charge questions In addition to a list of 
123 charge questions/d iscussion points, the final charge included general guidance for the panel 
n1embcrs on the conduct or the peer review (as provided in Appendix B of this fi nal report). 

Hattcllc planned and fac ilitated a fi nal kick-off teleconference during \\hich USACE presented 
project detai ls to the panel members. Before the kick-off te leconference. the panel members 
were prov ided an electroni c version of the Brevard County GRR/SEIS documents and the fi nal 
charge. A full list of the documents that were reviewed by the panel members is prov ided in 
Appendix B of this report. The panel members were instructed to address the charge 
questions/discussion poin ts within a comment-response form provided by Battelle. 

3.4 Review of Individual Panel Comments 
In response to the charge questions. approximately 400 in<li v idual c:o1nmcnts were rec eh l'.d from 
the panel members. Note that all panel members did not respond Lo all charge questions. Pan~! 
llll'.mbcrs only responded to those charge questions" ith1n the art!a of expertise. Batte lie. 
rL'vie\\ecl thc sC' indh idual comments to identif) overall recurring themes. potential areas of 
Cllntlicl. and other impressions of the rt=parl A'ff. a rcslill of this re\ ie\\. Battclk dc,·dop~d n 
prdi111inar) li ~ t uf 49 ti\ ernlf l'<.1n1111enls and c.Jiscus:-IOll pointl> !lint emerged from the panel 
tn('rnb1.·r!>· inc.Ii\ idual cumrnenb. Em:h pand 111c111hL"r' S i11di\ 1dual cu111mcnb were shared \\ilh 
1hi:- full p;111d in a merged individual commenb tabk. 

3.5 Independent Peer Review Panel Teleconference 
l~atklk facilitated a 3.5 hl)U1 tl'.lccl)llfer1..:1ic<.· "ith the pa111.l member~ Lll pru\ ic.k: li1r thl.' 1.·:...cha11g1,; 
or tcchni<.:a I i11formatil111 among the panel member~ ninn;, t1l' \ \ hom arc. frl'111 divcrsL sc kn ti lie 
backgrounds ·1 hi, information t.';o.change ensured that thi -; tinul IFPH repotl \\1a1ld accurate!) 
ri.:pre~1:11l thl' panel 1111..'lllhc r· S :l~Sc~srrn:nl of the prn.iecl. inc luc.Jing <111'.' con II ii: ting opi 11 inn-;, '11\L: 
nanel re\'ie\\ tclccu11forl'.nce cunsistcJ nl' a 1hornu1.1 h discussion or tla: overall ne1_1ati\t? 



members. In addition. Battc lle used Lhe Lclcconferencc Lo confirm each comment" s le\ el of 
significance. add any missing issues of high-level importance to the findings, resolve whether to 
··agree to disagree·· on the connicting comments, and to merge related individual comments into 
one "Final Panel Comment.,. The main goal of the teleconference 'vVas to identify which issues 
should be carried forward as Final Panel Comments and to decide which panel member would 
serve as the lead author for the development of each Final Panel Comment. 

In addition to identifying which issues should be carried forward as Final Panel Comments, the 
panel members discussed responses to 14 specific charge questions where there appeared to be 
disagreement among the panel members. The conOicting comments were resolved based on 
pro fessional judgment of the panel members; each comment was either incorporated into a Final 
Panel Comment or determined to be a non-significant issue (i.e., either a true disagreement did 
not ex isl. or the issue was not important enough to include as a Pinal Panel Comment). 

During the panel teleconference, the panel members identifietl 22 comments and di scussion 
points that should be brought forward as r inal Panel Comments. 

3.6 Preparation of Final Comments 
f·ol lowing the teleconlcrcncc, a summary memorandum document ing each Final Panel Comment 
(o rganiz.ed b) level of signi licance) \\as prepared b) Battelle and distributed to the panel 
members. The memorandum provided the fo llowing detailed guidance on the approach and 
fo rmat lo be used in the development of' the Final Panel Comments for the Brevard Count) 
GRR/SEIS: 

• Lead Responsibilitv: !"or each Final Pant:! Comment. one panel member \\a~ itlentitied 
as the leetd author responsible for coordinating the de\'elopment of the Final Panel 
Comment and submitting it to Battelle. Lead assignments were modified by Battell e at 
the direction of' the panel members. To assist each lead author in the development of the 
Final Panel Comments, Battelle distributed merged individual comments in the cornment
response form table. a summary detailing each Jraft final comment statement. an example 
I inal Petncl Comment following the four-part structure described belm\, and a template 
for the preparation of the f· inal Panel Comments. 

• DircctiYe to the Lead: l:ach lead author \\as cncouragL:'d tn communicate directly \\'ith 
other panel members ns needed. LO contribute tci n panicular Final Panel Cwrnnent. lf r1 
~ignilicant C.:lllllllH:nt \\<IS idl.'nti fied that \\'CIS ll(ll C.:1.1\ c.:rcd b~ l\tlL:' nf the uri_g inal fi nal 
Panel Comments. the apprn pri<ilL" kad author" a~ instrm:kd tu <lrali a 11e\\ 1-inal l'a11L·I 
l ·u1rnm:11t. 

• b>rmat for htial lommc.:111:-.: Em:h l·inal Pa11c.:i Ll1111m1:111 \\a::- prc~c11ted n~ part llf:l four--
p:lrL ~1ruclun:. including: 

I. ( 011111K'11t Statement ( i.~ .. ~uc.:1.:inl't su1rnna1y :--Lall.:11 11.·111111 t:nnc:l.'rn) 
2. l3a~is for Cll1Hll1cnt ( i l' .. delai ls rc.:gard ing the c.:oncc.:rn l 

J. ~igni!icuncc (high. 11H:di11m. ki\\; ~ee dc:-cription belo") 
L Rc.:cl1111mc1Hlati011 for rc.:s\ilutit•n (sl.'e desniptio.1 bclil\\) 



• High: Describes a l'undamental problem '" ith the prnject that cou ld affect the 
recommendation or justification of the project 

• Medium: Affects the completeness or understanding or the reports/project 

• Lo11': Affects the technical quality of the repo1ts but wil l not affect the 
recommendation of the project. 

• Guidance for Devclopin!! the Recommendation: The recommendation was to include 
specific actions that the USA CE should consider to resolve the Final Panel Comment 
(e.g., suggestions on how and where to incorporate data into the analysis, how and ·where 
to address insufficiencies, areas where additional documentation is needed). 

As a result of this process, 22 initial Final Panel Corn men ls were prepared. However. after the 
panel review teleconference, Baltellc determined that the scope of one of the prepared rinal 
Panel Comments was inappropriate and was therefore not carried forward. Battelle reviewed and 
ed ited the remaining 21 Final Panel Comments for clarity. consistency with comment statement, 
and adherence to guidance on the panel's overall charge. which included ensuring that there were 
no comments regarding either !he appropriateness of the selected alternative or USA CE policy. 
There was no direct communicat ion between the panel members and USA CE during the 
preparation or the Final Panel Comments. The Final Panel Comments were assembled and an: 
presented in Appendix /\ of this report. 

4. BIOGRAPHICAL INFORMATION PANEL MEMBERS 

Potential peer rcvie\\ candidates were iclent i lied through Batte lie 's Peer Reviewer Database. 
targeted Internet searches using key words (e.g .. technical area. geographic region). search ol 
websites of universities or other compi led expert sites, and through referrals from candidates 
who declined. Batte lie prepared a recommended list of potential panel members, who were 
screened for avai lability, technical background. and connicts of interest. and provided the list to 
US ACE for reed back on potential COi. The final li st of pcc1 reviewers was determined by 
Batte lie. 

An O\ 1.'n ie\\ of the cn.:dcntial<> of the fi\ l! 1·eviewer~ selected lor the pant: I and thci1 
qualification~ in rl.'lation to the technical e\'aluation critt>ria i-; prc'\ented in Table 2. More 
ddnikd biographical information r~garding each 1.:an<lidate and hi s technical area nf c\.p~rti'>•: j<; 
prc-.cntcJ in the 11.!xl lha1 folk)\\-. the table 



~. Brevard County GRR IEPR Panel: Technical Criteria and Areas of Expertise 
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10 years of demonstrated experience in geotechnical studies and design 
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1 O years of demonstrated experience 1n geotechnical studies and design 

1 O years of demonstrated experience in geotechnical studies and design 
berms 

M.S degree or higher in geotechnical engineering. 

vith geotecl1n1cal practices used in Florida. 
rticipation in related professional societies. 
st (one exoert•needed 
M.S. degree or higher in field of economics. 
;e in coastal economic evaluation or flood risk evaluation 
:naineer. ( one_expert needed 
:d professional engineer with a minimum 10 years experience in hydraulic 
ng with emphasis on large public works projects. 

sor from academia with extensive background in hydraulic theory and 
vith a minimum of MS degree or higher in engineering. 

rticipation in related professional societies. 
y with USACE application of risk and uncertainty analyses in coastal 
·eduction studies. 
y with standard USAGE hydrologic and hydraulic computer models and the 
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of 1 O years demonstrated experience with project on the southern Atlantic 
he United States. 
~e of the ecological value of near-shore rock resources in coastal 
en ts. 
y with Habitat Equivalency Analysis (HEA) model produced by NOAA as 
e Florida state required, Uniform Mitigation Assessment Method (UMAM). 
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John Ramsey, P.E. 
Role: This panel member \\as chosen primarily for his geotechnieal engineering experience and 
expertise. 
Affiliation: Appl ied Coastal Research and Engineering. Inc. 

Mr. John Ramsey, P.E., is a senior coastal engineer at Applied Coastal Research and 
Engineering, Inc. (Applied Coastal) and has served as project manager and/or principal 
investigator for coastal embayment restoration projects, regional shoreline management plans, 
beach nourishment and coastal structure designs, geotechnical engineering and groundwater flow 
studies, hydrodynamic and sediment transport evaluations, and environmental stud ies required 
for permitting of coastal projects. Since 2000, Mr. Ramsey has served as the coastal engineering 
consultant to the Massachusetts Coasta l Zone Management (MCZM) office. In this role, he has 
assisted MCZM wi th analysis and design guidance for offshore sand mining, beach nourishment 
and dune design, wave-ind uced flood damage assessments, and review of bluff erosion 
problems. Recently, he was an invited speaker at the MCZM Offshore Sand Min ing Conference, 
where he discussed beach nourishment design for shore protection. Mr. Ramsey served as project 
manager for the evaluation or appropriate design wave climate studies as wel l as further design 
guidance needed to assure appropriate construction methodology and mitigation. I li s project 
experience includes shore protection design for Squantum Point. seawall repairs at Rocky Beach 
and Short Beach, emergency revetment design for Winthrop Beach, revetment re-design along 
the Lynn 1 larhor side or the Nahant Cause\\ a). and design of the cobble berm at Point Allerton 
to reduce wa\e reflection and maintain the re\ etmcnt foundation In Florida, he managed and 
served as lead coastal engineer on the St. Lucic Inlet Federal Navigation Project and conducted a 
coastn I processes analysis and assessment or shore protection alternatives for Jupiter Island. Mi. 
Ramsey serves as project manager for ongoing sen ices related to beach nourishment monitoring 
and design for Dead Neck, Barnstable County, Massachusetts. His ongoing work has focused on 
mnnagement of beach materials migrating tovvard the west end of the barrier beach system. 
Possible management options for this work include dredging the western end or the island and 
using the material to maintain the integrity or the barrier beach/dune system adjacent to the 
eastern end (i.e .. recycling of lilloral sediments). I le currently serves as the President of the 
Association of' Coastal Engineers. is a 111embe1 of the Coastal Zone Management Committee and 
Coastal l:ngincering Practice C ommittcc for the American Societ) orC'i\ ii l'.ngineers. and is a 
111c111oer of thl: Florida Shon: and Beach Pn:scrvHtion Association and American Shore and 
Beach Preservation 1\ssncintion. I le is a registcr..:-d Professional Engincl.!1 in thl: ( ·L1m11Hrn\\calth 
(• r rvt assnchusctts. 

Craig Landry 
Role: Thi:-. panel ml'mhl'r \\as d10sc11 pri111aril) li..i1 hi-.. 1..'l'lll10mics c~pc1 icnc.·c t111d e~f11!nise. 
Affiliation: l::.ast Cawlina Uni\ i.:rsit) 

Dr. ( raig I andr) is un u ... <.o\.ialc.. pruli:ssor i11 llll· lkpartmc111 111'l:cP11l11nics al East CarL>li11,1 
tlniv1.·r:-.it). a-: \\l'll a.., the a.;sistant uir..:-ctor for th1: Center for Natural J ln1.ard.., Rcscan.:h. I h: 
ll'cein~d his Ph.D. from the..: l nivcrsit) of' Mar) land. Pre\ ic1us \\ork c~pcricncc includes 
p11si1io11 ... ' ' i1h the l ' ~. E11\'it\1n1HL'ntal Prr1tcc1i11111\gem·y and the H.J. 1 leinz Ill ( 1..·n11.·r for 
1:,..,,,H1mi.·-. Pnlic•1 :ind lh1• f·111 ir1\lllll1'1ll nr I :mrlr\'
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and coastal resource management. II is dissertation n:s\!arch was on the application of optimal 
control theory to the coastal erosion management problem. He has pub I ished 12 academic papers 
on economic aspects of coastal erosion, beach quality. beach recreation. property markets. and 
coastal hazards, with another nine working papers and proceedings publications. Notable 
publications discuss the coastal housing market response to amenities and risk and an economic 
evaluation of beach erosion management alternatives. He has five current research projects 
dealing with coastal erosion, beach recreation, property markets, and coastal nooding hazards. 
Dr. Landry has given 15 research talks on coastal erosion, beach recreation, property markets, 
and coastal hazards. He has received three external research grants (NSF, NOAA, State of North 
Carolina) and four internal research grants for work on coastal erosion, property markets, and 
coastal hazards; one external research grant (NSF) is currently under review. He has directed 
graduate students in research on topics in coastal hazards and beach recreation. and teaches a 
split graduate/undergraduate course in Coastal Resource Economics. He serves as Guest 
Assoc iate Editor of Natural Hazards Review, is a member of the Albemarle-Pamlico Science and 
Technical Advisory Committee. and is an expert panelist on the National Academies of 
Science/GAO: ··coastal Ecosystem Vulnerabilit) to Climate Change ... 

Michael Poff, P.E. 
Role: This panel member was chosen primarily ror hi ~ coastal engineering c:-..perience and 
expertise. 
Affiliation : Coastal Engineering Consultants. Inc 

Mr. Michael Poff. P.I:., has o\-:-r 20 )Cars orenginec..:ring experience with civil. coastal, sunc) 
and environmenta l projects I le has provided project management. ci\ ii design. coastal 
engineering design. environmental permitting. and marine suney serv ices throughout the Gulf 
coast states including Charlotte County Erosion Control, Bl ind Pass Restoration, and Big-New 
Pass Inlet Manage ment (al l in Florida). His design experi ence inc ludes beach, dune, and marsh 
Jill la) outs; borrow area geometry: inlet and na vigation channel dredge lemplates: channel 
markers: coastal structures such as groins. jetties and re\etments: beachfront storm\\ater 
drainage; and dune vegetation. Mr. Poff Jrns conducll!d and provided control for marine survey~ 
consisting of navigation channels. beach profiling. hardbottom mapping. and' ibracorc sampling. 
11 is envirMmcntal permitting projects include dredge and fi II coastal construction control. <;ea 
turlk and manatee pr<)kction. mitigation planning. and beach restoration and maintenanct: Ac. 
part of' the Barataria 13nsin Barrier Shoreline Restoration l·easihilit) Stud). Mr. J>off scr\'cd as 
principal engineu tor the Engineering Appendix ofth1..: lJSAC'f Plu11 Formulation Phase for the 
rc:;tnrntion or the C ami11m.la Headland. Speci lk du1ic!> inl'll1<lc (1\ ersec.:ing the heach. dune. and 
111ar~h n:sll1tation dc!--ign: and coastal prl1Ccsse::i modeling As part llfthc Tcncbonnc Basin 
l~arrier 1·1and Sh(Jn.~linc Rcstllrnlinn Feasibility Swdy. Mr. Poff is SL'rving as prim:ip:.11 cngincc1 
l~ir the: I IS.I\('(~ Decision Document under thL·ir Cl-Step Planning PrtiCl.'S" to rl.''>tore the bnrricr 
islands" ithin l'c:rrcbonne Basin. Spc\.'.ifk ta::-.ks include O\erseeing the beach. dune. and marsh 
rcstl1ratio11 design: bonn" area design: l'l•astal prnc:esse:; modeling~ cost estimating: habital ac:r1.'!> 
n1mputations: im·rL·mcntal co~t analysis: and stakchulder/US/\CE liaisun. Mr. Poff is familiar 
with th~ U:-ACE applkatiun 1,f ri~k and urn:c1tainty ~11ial~ se-; in coastal damage reduction and j.., 

u-;ing it e1-: p:trl nfthc lerrc.:bonnc Feasibility Stud). Specific 1m1dc:ling c;..pcriencc includes 
J\DCIRC' \\,h11·h nr.'il1r1c; \\:lli'r Ir>' pl rl1•1111in11 ' 11.-i110 mr•!l'-'111·pd ,i-,,., rn ... .,fihr"1" 1h.-• f'nr1•i1w 



sl.!dimenl transport, and STW A VE, which predict~ wa\c refraction/diffraction patterns over 
varying bathymetry including the simulation of response to structures or botTO'W areas. Mr. Poff 
also oversees the development of endangered species protection plans and environmental 
surveys. He is a member of the Florida Shore and Beach Preservation Association, American 
Shore and Beach Preservation Assoc iation, Association of Coastal Engineers, and the Florida 
Engineering Society/Florida Institute of Consulting Engineers Leadership Institute. He is a 
registered Professional Engineer in Florida and Louisiana. 

Clay Montague 
Role: This panel member was chosen primarily for his biology experience and expertise. 
Affiliation: University of Florida 

Dr. Clay Montague is an associate professor in the Department of Environmental Engineering 
Sciences at the University of Florida. His teaching and research interests focus on coastal and 
estuarine ecology, systems ecology. ecological modeling, and environmental science. He 
received his Ph.0. from the University of Georgia. He is familiar with NOAA ·s Habitat 
Equivalency Analysi5 (I !EA) model, and has worked with the State of rlorida-required Uniform 
Mitigation Assessment Method (UMAM). He has served as an expert witness in syslerns ecolog) 
in defense of the State of rlorida·s inlcnt to issue a beach nourishment permit to the Town or 
Palm Beach. Florida l lis testimony and written reports included an analysis or UMAM 
calculations. ln the Palm Beach case. the UMAM process was applied to dctcnnine the amount 
or rocl-..y outcrop that needed to be constructed as mitigation for submerged rock habitat that 
would be buried by beach nourishment. The application of the UMAM procedure to rocky 
outcrops was new. as UMAM was designed specifical ly fo1 wetlands. ·r here were some 
difficulties in interpretation and some discussion of alternative ways to compute the UMAM 
score. Prior to his involvement. three different groups had computed UMAM scores and three 
rather different mitigation estimates resulted. The expense of mitigating rocky outcrop is large. 
As part of a written report lo the court and oral testimony of his opinion. he demonstrated the 
UrvlAM calculation procedure. Dr. Montague's calculations showed the sensitivity of the 
UMAM score to uncertainties in required estimates, and to alternative interpretations of the 
requirements themsel\ cs. Additionally, Dr. Montague has served as a member of the Coastal 
fngineering Technical Advisor) Committee. Office of Beaches and Coastal Systems. Florida 
[kpa11111ent of l:nvironmcntal Protection. 1 k al st' has published numerous journal nrlicks. 
mduding a rCC\'aluation or beach nmirishmcnl HS an essential lool lot ecological conscrvatitin 
along Florida·s Atlantk Coast 

Tom Campbell, P.E. 
Role: ·1 his panel member \\<l' L' ll c1:-cn p1 inrnri l ~ fbr hi:. plt1111·ur111ulatit>n1.::-..pl.!ri1.•n1.:~ a11ll 
o.pertisc. 
Affiliation: Coastal Planning & Lnginccring. Int . 

Mr. I tim lampbl.'11. 1'.I .. is thL' president and t>nl.' orth1. lou11dl.'r!> ul"<..'oastal Planning & 
I· nginccring. Ine. 1 lc has dirL'ctcd cm irt1111nc11tal and phy::.icnl mo111ll,ring. coastal cng.inccrin~ 
nna lysis. dc.,ign. gentechnical sunc~s and m11ncrical moch:ling ((11 beach r.:::'.toration p1ojcc1s li11 
l•\ c:r 30 )'l.'Clr:> and ha - pradical t:'\pt:rknt·l.' in hcad1 ck~ign on the b1st and Uu l!" cua"1s of thl.' 
I I.~ . i\ lr . C'11111nh~ll has denwnqratcd L'\.PCricnn• in nlannim: I'd l (1a.:.ta l nrll
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non-Federal projccls. He has cxtcnsi\ e experience with USA CE plan formulation standards and 
procedures. I le has written a number of General Design memorandums, General Reevaluation 
Reports (GRR), and Limited Reevaluation Reports (LRR) to demonstrate economic viability of 
federal designs for beach nourishment. Working with the New York District in the late 1980s, 
Mr. Campbell led the coastal design team in the development of a General Design Memorandum 
for Section I of the Atlantic Coast of New Jersey Beach Erosion Control Project. During the 
1990s, Mr. Campbell directed the preparation of a number of planning documents for Florida 
beach nourishment projects including GRRs for Captiva Island, Delray Beach, Boca Raton, and 
Lee County. In 2003, Mr. Campbell supervised the preparation of a GRR and Environmental 
Impact Statement for the Broward County, Florida Shore Protection Project, Segments II and 111. 
1 n 2008, he supervised the preparation of the latest LRR for North Boca Raton Second Periodic 
Rcnourishmcnt project. In addition, Mr. Campbell has significant experience in designing dunes 
and beach berms for Federal and non-Federal projects . Mr. Campbell has used a number of 
models to evaluate storm recession of ex isling and proposed cross sections to evaluate the 
benefits of beach fill. Jn Broward County 2003 GRR and Boca Raton 2008 LRR, SBEACH was 
used to analyze storm recession. Mr. Campbell has supervised a number of coastal restoration 
projects in Louisiana over the past five years in which SBE/\Cl-1 was used to evaluate the size of 
the herms and dunes that would be effective in providing storm protection for island restoration . 
These projects include Pelican Island. Chaland Headland, and East Grand Terre. He is a 
registered Professional Engineer in Florida, Texas. Virginia. Norlh Carolina. and New York . 
heads the Scientific Advisory Committee for the American Shore and Beach Preservation 
Association. is a Director of the rlorida Shore and Beach Preserva1ion Association. nnd is on the 
editorial bc,ard of the Journal of Coastal Research . and the FSBPA publication. Shore and Beach. 

5. RES UL TS - SUMMARY OF PEER REVIEW COMMENTS 

The panel members generally agreed on their "assessment of the adequac) and acceptability of 
the economic, engineering, and envi ronmental methods. mode ls. and analyses used'' in the 
GRR/SEIS document. 1 he following statements provide a summary of' the paners findings . 
'' hich are described in the final Panel Comments presented in Table 3 and discussed in more 
detail in Appendix A 

!'he panel members general!) agreed that the project is Lechni<.:all) sounc.I from a geotcchnkal 
engineering perspective. and that the< 1RR/SLIS pnn ides adequate detail or the design \\'ilh 
rl.'spect tl1 c<1n.;truc tahility. The rune I members appreciated the amount of effort Lhat went into 
ga1hcring data (including idenl i fy ing and charactcriz ing the hardhotttim) and seeking. 
l'• 111currencc arnnng intcrcsted parties. 1 lo\\c\ er. thl' panel rnl.'mbc:rs c:-.:prcsscd re sen at ions 
abu111 the tecl1111cal soundness and cconornic .i usti Ii ca l ion of the pro_1ec1. and imliu1tcd concerns 
nbnut the Ln\ 1ronmcntal tra<.lt:offs bi.!l\\ cl.!11 rock and sand s~ stems 

Engineering: rh1.· 11H~j1)1' i.:11111.:em invohe<l the assumption that plaL·ing Cllllttgh lill lt1 \\ i<lell L'lll~ 
thl· bea<:hfocc ''ill haYc the .same pe1rmn1a1tl'L "" lllll\ cntiumil hca1:h 11ou1islilllc11l lhat phn:\'.' 
c 1hn1gh :-and In fi ll the i:ntin; pr1.11ile out tn the depth nf closun:. The SUl:r\CI l model result~ 
"etc l1\rn:ct1::. appl k-d ll' c\ :iluall: thL· I ut 111c.: \\'ithoul l'rt1j1:1:t t\ lkrnali\ L'. i .c. No /\ct in11. The:-~ 



only widens the: upper portion of the profile. The GRR/SEIS did not discuss the subject of 
perching and of sand migration to offshore. but estimated volume needs and design performance 
based on a perched prolile despite evidence that previous fi l Is had shown movement of sand pasl 
the rock. In general. the GRR/SEJS underestimates the extent of erosion that can be expected to 
occur for the beachface fill alternative, which may impact the economic justification of the 
project. Furthermore, there were concerns about the borrow site sand, and that other borrow 
locations closer to the project area as well as other means of sand transport should have been 
considered. 

Economics: The economic analysis may be Oawed in that, contrary to the assumed 
performance, the bcachface fi ll will erode more in a sto rm, have Jess recovery afte r a storm, and 
experience higher long-term erosion than was estimated. Therefore the benefi ts wi ll be lower 
than have been estimated. Further, it was noted that the construction costs for this proj ect ($50+ 
per cubic foot rcfJ ) are very expensive compared to similar projects. There was also concern 
about the value of beach visits used in the economic analysis, which was substant ia lly lower than 
anticipated, and concerns about the adequacy of the values used for evaluating property losses 
and the calculation of storm surge protection benefits. 

EnYironmcntal: The main concern raised over environmental issues \\as the general lack of 
consideration of sandy shore ecosystems. whereas the rock system is handled rigorous)) in 
comparison. It was generally agreed upon that the sand system is not appreciated and that the 
intent of the project was to protect nearshore hardbottom at the expensl! of fully restoring a sand) 
shore ecosystem. This sacrifice of the sand system and mitigation of buried rock should be 
justified. Sand docs have some ecological value and there should be some explanation of wh) it 
is acceptable to allo\\ for sand erosion that exposes rock ·1 he GR R/SEIS should discuss lrndeoff 
between sand and rock ecosystems, and the effects of sacrificing the sand systems. 

Plan Formulation: Overall, the plan formulation needs to be revisited to include a more 
accurate assessment of the expected erosion and an investigation of the fcasibi Ii Ly and 
appropriateness of obtaining borTOw site sand from other locations than those identified in the 
GRR/SEJS. By not providing the SBE/\CH Model section, it is challenging to assess the rcpor1·s 
l'1J11c lusions regarding cost to benefit ratio of the recommended plan 

Nolt' that during the IEPR te\ iew 1x1lce~:-;. several incli\.idual panel C(.lll1111Cllls (in response Ill 

t harge questions) pertained to 111m:curac ie.s in the est i1m1lion of erosion of the heachface fi II. 
Instead ol dl•\eluping 0111.: I inal Panel Cornmenl l'ncumpassing all the issm:s related to this tnpk. 
the panl·I dccidcJ to pr6ent the issues in l'nllr separate comments: I inal Pnnel C ommcnts I . 2 7. 
mid In I <llh nr the"l' I inal Panel Cnrnn1r11ts ma) appear tn he redundant in discu;;sing 
inaccurm.ies in cstirna1i11g en.1sil111 ol"heRchfoce till: IW\\C\1.:r. l·ac.h I inal l'ancl ( <Jll1menl ha'
'uhtlc difkrcm 1::-.. 



Table 3. Overview of Final Comments Identified by the Brevard County GRR tEPR Panel. 

Significance - High 

The design analysis is deficient in that it underestimates the amount of sand that will move 

1 offshore during equilibration of the profile, has been based on SBEACH analysis of the existing 
profile that was not representative of the beachface fill that is proposed, and underestimates the 
beachface fill erosion rates over the life of the project. 

2 
The referenced SBEACH model report should be included in the GRR/SEIS to enable an 
evaluation of the cost to benefit ratios. 

3 The tradeoffs between restoring the damaged sandy shore ecosystem and protecting the 
nearshore exposed rocks should be formally evaluated within the GRR/SEIS. 

The reasons for protecting rock need to be compell ing enough to j ustify the costs of failing to 
4 completely restore the sandy shore plus the expense of mitigation. Also, the agreed-upon limit 

of 3.0 acres of hardbottom burial needs a scientific justification. 

5 The justification to screen out certain structural management measures is not valid based on 
project assumptions. 

6 
The assumption that all conventional fill would permanently cover all near shore hardbottom 
should be j ustified. 

Benefits of beachface fill appear to llave been significantly overestimated More inclusive 
7 methods of storm damage reduction should be used and the benefits of all alternatives 

reevaluated. 

The analysis of the availability of borrow material biases the economic analysis toward the 

8 preferred alternative by assuming only two borrow areas offshore near Cape Canaveral, but does 
not describe other potential offshore sands closer to the project including those recently 
identified by the State in the vicinity of the Mid-Reach project 

9 The justification for the beach nourishment design should include a description and evaluation of 
the alongshore sediment transport and a sediment budget for the system. 

Due to the application of incorrect coastal processes analyses in plan formulation , and lack of 
10 consideration in the variability of exposed hardbottorn, the risk and uncertainty analysis is 

inaccurate and needs to be revised based on appropriate input parameters. 

11 The GRR/SEIS needs to address the potential that more than the estimated three acres of 
nearshore hardbottom could be covered by sand from the maintenance renourishment program . 

Significance - Medium 

The justification for using 2004 as a baseline year for hardbottom coverage or as part of the 
12 basis for beachface fill plan selection does not address concerns regarding a reduction in the 

area of exposed hardbottom 

13 
The Economic Conditions section (Section 2.4) of the GRR/SEIS needs to be expanded to 
include recreational benefits. 

1 t1 The accuracy of the sea level rise calculations is outdated and the: current policy (EC-i 165-21 1) 
should be used 

Further justification is required for using articulated concrete mats. since their performance in 
15 similar environments is not known , and the placement of the mats above the depth of closure 

(17-20 ft) may subject the low profile units to burial 

16 
More clarification on the description of cost estimation 1s necessary, including defining 
terminology such as Average Annual Equivalent (AAEQ) 

·11 More details on the 2008 profile data and template designs should be included to enable 
verification of quantities as part of 1ustifying the engineering design 



Significance - Low 

18 The report includes errors regarding species identification and scientific names which brings into 
question the credibility of species listings. 

19 The specific Environmental Operating Principles (EOPs) that are referenced need to be identified 
and described in greater detail. 

20 The use of a discount rate and two-year duration to maximum habitat equivalency is not 
adequately justified and may affect the Habitat Equivalency Analysis (HEA) process. 

21 
The GRR/SEIS needs to clarify that as the shoreline migrates landward the hardbottom will 
attenuate a greater percentage of the wave energy. 
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Appendix A 

Final Panel Comments 
of the 

Brevard County, Florida Mid-Reach Shoreline Protection Project 
Draft General Re-evaluation Report (GRR) and 

Supplemental Environmental Impact Statement (SEIS) 



Final Panel Comment 1: 
T he design a nalysis is deficient in t hat it underestimates the a mou nt of sand that 
will m ove offsh ore during equilibration of the profile, has been based on SBEACH 
a na lysis of the existing profile that was not representative of the beach face fill that is 
proposed , a nd underes timates the beach face fill e ros ion r ates over the life of the 
oroiect. 
Basis for Comment: 
The G RR/SEIS estimates of project performance have a number of deficiencies 
(GRR/SEIS, pgs. 14. 15, 16, 69, 70, 82, 135; Appendix A pgs. 9, I 0, 11 , 12-1 9, 2 1, 34. 
36, 42, 43; Appendix B pgs. 13, 14) which result in underestimates of erosion and 
overestimate the storm protection afforded by the project. The proposed beach face fill is 
a significant departure from standard beach nourishment design practice that normally 
places enough fi ll to widen the entire profil e from the berm to the depth or closure of the 
profile. The beachfacc fi ll will be trucked in and placed mostly on the dry beach and 
allowed to be reshaped by wave action to an equi librium profile. The assumption that 
sand from the constructed profile wi ll move seaward only as far as the rocky outcrop 
platform (GRR/SEIS pg. I 02 lFigurc 5-2] and pg. 142 [Figure 6-3]) and not to the depth 
of closure. as is standard in beach nourishment performance, is not correct and in conflict 
with Appendix A pg. 43 section 93 which describes the expected equilibration of the 
profile. The relative I) lo\\ volumes placed to achieve the I 0 ft and 20 rt designs (Pg. 
A43 , section 96) nnd the minor equilibrium adjustments shown on page 142 Figure 6-3 
further support the concept that the designers have incorrectly estimated pl·oflle intercepts 
above the derth of closure. For example lhc beach has demonstrated a signifo.:ant 
exchange or material from the dry beach to the offshore in storms and subsequent 
recovery after storms. This observed process suggests that the active profile includes the 
area beyond the rocky platform and that any new sand wou ld not be perched but instead 
be shared by the entire profile as would be expected in conventional beach fill design. 
Appendix A pg. 28 sections A-57 also shows that the rock does nol have significant 
impacts on the s tabilit) of the beach. The movement of sand to the offshore to equilibrate 
the entire profil e \\ ould result in an erosion mechani sm that is not considered o r 
accounted for in the design . 

l lw SB!: /\C' l I analy:-.is f(1r th1: project was apparently performed on the existing full 
profik and not the proposed heachl'nce fil l :.i11d most l i ke!~ undcn.::-timalcs the storm 
response of thl rmipusc<l prolik As described in /\ppendi:-.. B (pg. B20) the nnl) 
parameter u-,c<l in thl.' :!wm benefit:- ana l)sis \\'as the amount ufshurc lim: \\idening: til l· 
::.amc: bl'nelits \\ere thl.'rdnrc inulrrccll) computed for bcath lacl' 1111 rt<; ful l prn fi h: till. 
·1 ht: hl'achface fill i:-. rurthl'.r 011111 f" <:qu ili bnum than the c:xi::.ting profile because the snnd 
b stacked on the dr~ beach stt.:epcning the prufi k. Thcrcfi.irl SBEf\.Cl l \\ould predict 
higher 1<.:Cl'""io11l'or1111: twac:hl'ace fi ll than tile exi:-. ting profile if"it \\Cl'l run as it should 
ha\c been. In add ition it 1:- al so i 111p~)rta11t t(111ott> that bl!rnusc eq uil ihration occurs mtl<.'h 
more rapidl) than th..: hackgrnu11<l crnsio11 procc'~ it b high l~ likcl) that thl slhwcline 
"idening th.H \\as a' s1111wd for th<.: SRr r\ CI 1 s11 rm l\!t'l'S::-h'll <mah si s \\lllrld m1t hL..' i11 
plan· al the ti1m: nf the storm. 



The erosion rate of the beach face fill has not been adeq uately ana lyzed and has been 
underestimated for the Mid-Reach Project because of a number of facto rs. The erosion 
rate developed in the appendices is based on preliminary analysis of the performance of 
the post storm fills after recent hurricanes but no data or profiles are presented (Appendix 
A pg. 43, sections A93-A95). This is too short of a time period on which to base the 
future erosion rate of a project that will involve multiple nourishments over a 50 year 
time frame. The panel does not agree with section A92 which predicts an erosion rate of 
the beach face fill somewhere between the dry beach erosion and that of the entire profile. 
It is probable that the beach face fill wi ll erode faster than the rate of the full profile to 
prevent over-steepening of the profile and because of equilibration of the placed sand . 
The beach face fill will erode to compensate for erosion of the entire profile over time 
especially after multiple nourishments have occurred. If this did not happen the profile 
would steepen unnaturally as the dry beach was maintained and the submerged profile 
continued to erode; this is very unlikely to happen. Therefore the beach face fill over time 
would erode at least at the rate of the full profile but in addition erode as sand mo ves 
offshore to equilibrate the profile. The long Lenn rate of erosion of lhe heachface fill 
would therefore be higher than the full profile rate (not somewhere between the dry beach 
and full profile rates as suggested in A92). 

Final!) the acceleration of sea level rise wi ll increase the background rate or erosion in 
the future. Although the GRR/SElS includes estimates of accelerating sea level rise. the 
effects of the accelerating seal level rise on the erosion rates of the project are not 
included in the estimates of erosion of the beach face fill. Based on estimates or median 
future sea level rise as presented in Appendix A page 12 section A32 this wou ld increase 
the rate of sea level rise from the historic 2.4 1 mm/yr Lo 3.87111111/yr which would result in 
a 33% increase in the full profile erosion rate. 
Si!:1:nificance- Hieh: 
The problems wi th the erosion and storm analysis described above are very significant as 
they affect project formulation. storm benefits and the se lection of the recommended plan 
for erosion control. 
Recommendations for Resolution: 

To resolve these concerns. the report would need to be expanded to include: 
• A rl!-e\'(//11c11ion <~I 1he erosion ra1e <d the heacl1f'c1ce.fill options to i11c/11de the 

L'l'r>.\ion <!f lhc f/l!l 1irc~/l/c plw the.' erosion d11c' lo C'<j11ilil>rraio11 t!f the: hi:ml1foa fl/I 
anti the comrih11tio11 <~I accele1 wi11,i:, ,\/!Cl /en.!/ rise. 

" /Ill 111wly.'i' r!(lhL' head1/c1te.fil/ 11si11~ SJJ!:. ·IC'// un thl sfl.'£'/ll'lll'<i hl'cf('1!f(1c1 
/l/"<!filc In dc10·111i11l' tin t!X/JCcted ,,tur111 ri'.\fJrJl/St'. A dc.•1en11i11(ffio11 shoufcl he• modi: 
~/the· l>cocl1/£1ce /ill 11 <•11/c/ rrnw11oh/_1 hl· expedcd lo he in 11/cm ll'hen 1/w ·''"'Ill 
hit hec<lll.\l' of mpid ec111ililmnicm hdon! the storm 



Final Panel Comment 2: 

The referenced SBEACH model report should be included in the GRR/SEIS to 
enable an evaluation of the cost to benefit ratios. 

Basis for Comment: 
The SBEACH model is an adequate and acceptable model to estimate beach profile 
response to storm events. The results of SB EACH enable plan formulators to compare 
alternatives in terms of storm damage reduction benefits. However, the GRR/SEIS does 
not include the detailed analysis of the SB EACH modeling for the final array of 
alternatives. For example, there is no reference provided as to how the Storm Frequency 
Chart (Table 2-4) was derived . Later in the text and in the appendices there are references 
to a SBEACH Model section: however this section does not ex ist in the GRR/SEIS. 
Rather. in t\.ppendix B there is one sentence that refers to the 1996 Feasibility Study 
SBEACll analysis which is not included either. It is inferred that Table 2-4 came from 
thi s 1996 study. 

Based on the limited data provided in the GRR/SF.lS, the following is understood. The 
benefits for the fi ll alternati ves \\ ere computed using the mean high water extension 
feature of the Storm Damage Model. The SB EA CI I recession analysis thai drives the 
Storm Damage Model '' as the 1996 Feasibility Study SB EACH analysi<;. The 1996 
anal) sis included SBl:.ACH model runs on the ex isting profil es \\ ithin the project area to 
establish the amount of storm recession e~pected for the design storms 

1 hese resu Its were correcll) applied lo evaluate the l· uture Without Projl!ct /\ lternati\ e. 
i.e. No /\ction. These results were also correctly applied to assess the conventional fill 
al ternative that widens the entire profile . However, these results were incorrectly applied 
Lo the beach face fill alternative which only widens the upper portion of the profile. 
Contrary to the assumed performance, the beachface fill will erode more in a storm. have 
less recover) after a storm. and experience higher long term erosion compared to the 
co1wcntional fill alternali\ e. There fore the costs may be higher nnd the benefits lower 
than have been estimated for the beachface till alternali\'e. 

It is also not clear it the 1996 anal) sis model runs included lhc \ er:>ion of SBl ./\Cl I that 
l'trnbh:.;; t:<•nsidcratio11 uf' !ht nearshore hard bottom. 

111 thi.: ab~i..:m:c- ul th.: SBCJ\CI I model detail:-.. the :-lllllll darnagL reJuctil111 htndll:-. 
c:1111wl he f'ull) l"\"<iluati..:d ·1 h~ n:co1111ncnck<l lill 'olu111e b 573.000 rnbic )tll'd'i (t·~ I 
J)i\ icl ing this by the tota l length or7.8 miles CC]U:ltes lo an ~m:rngc fill ciensit) ol' 
:1j1f11ll\imali..:I) I:+ t:)llinenr f0ot. 1 he n:port cClnt'ludc'i the reC•Hnmended plan will 
l'nwide storm d:-1rnagc rcJuctic'n ranging from Lhl· 5-) car to the 75-~ car slnnn frequenc). 
\\'hik 111,ting 1h1.: llllKk~t bai..:kgrl1u11d cro~it111 rnte ak1ng the tvtiJ-Reach prujcd area. the 
prnpl1"cd fill 'olurne ma) 11c'1 pnwiJe such a high le\ el (e.g .. 75-) car stor 111 event) ot 
!-.tnrm damage n:ductic.in b..:-ndit. f'unher. lhL' rcpn11 ckil''> not ind irate the lercl of storm 
da11m!li..: rl·dut:tiun hl'.m:r1t ll•r caLl1 l<..Lad1. 
"- ~ - ~ 



Si2nificance -Hi2h: 
By not including the detailed SB EACH analyses. an evaluation of the cost to benefit 
ratios presented in the report cannot be verified. Thus a determination that the project is 
technically sound or economically justified cannot be made. 
Recommendations for Resolution: 
To resolve these concerns, the report should be expanded to include: 

• The SB EACH model de/ailed analyses including 1996 Feasibilily Study SBEA CH 
analysis and analysis pe1:formed on the.final array of alternatives inclr1ding the 
res11l!.\'for each Reach. 

• A 11e1r SBEACH analysis of the proposed beacl?fhcejill 1empla1es using the 
appropriate \'ersion C?fSBEACfl that considers nearshore lwrdboflom, including 
equilibration of the beacf?face.fill m•er the full profile. 

• A recomputation of benefit.\ hased 011 results C?f 11e1r beacl?facejill mudel runs. and 
a reassessment o/'cost to benefit ratios. 



Final Panel Comment 3: 

The tradeoffs behYeen restoring the damaged sandy shore ecosystem and protecting 
the nearshorc exposed rocks should be formally evaluated within the GRR/SEIS. 

Basis for Comment: 
The primary environmental constraint associated with the recommended plan appears to 
be the protection of nearshore hard bottom, but this constraint needs to be balanced 
against the loss of sandy shore ecosystem, as well as the recreational values of sandy 
shore. Rock has limited recreational value to beachgoers. A fair consideration of the 
sandy shore ecosystem and recreational values could alter the outcome of plan selection 
in two ways: it could add benefits to plans that apply more sand with less frequency, and 
it could reduce the amount of rock mitigation reef thought to be required. If so, lhen 
plans that provide more sand would have higher benefits. both from an environmental 
and recreational perspecthe. than were used in the alternatives analysis. In addition. a 
lower mitigation ratio for lost hard bottom could result if benefits of added sand were 
considered appropriately in the Uniform Mitigation Assessment Method ( UMAM). The 
proposed mitigation reer is very costly. 

Fviclencc is given that sand; shore ecosystem has eroded in the reach. Paragraph A-38 of 
Appendi:-. A slates that the "dune is not able to migrate landward as the rest of the beach 
recedes ... thus the dune stead ily loses volume'' and that "many locations along the project 
area have little or no dune/bluff left to pro\ ide protection during a ~torm:· Yet the 
recommended plan does not describe a rull.) functioning dune ecosystem that supports 
southeastern beach mice in a foredune. nesting shorebirds and gopher tortoises in the 
S\\'ale and backdune, and diverse dune plants. Because land-based predators may not 
venture over open terrain as readily, wide dune fields may reduce sea turtle nest predation 
by increasing the distance or open terrain between nests and land (Montague 2008). Tall 
dunes block light from the landward side, which may help direct hatchling sea turtles 
toward the ocean horizon. Such functions of dune systems have not been discussed. 
I lowever. the GRR/SEIS document indicates that continued erosion of the Mid-Reach 
Project area\\ ii I reduce remaining sea turtle nesting habitat, and that beach nourishment 
will acid considcrabl) tom ailable nes ting. habitat (GRR/SEIS. pg 176. paragraph l: pg. 
182. ~ection 7.2.3.9). 

l o makt: an L'\ ick-ncl' based as,t::;smcnt. Sc\'l:ral quuntitic:- •m: nt:cdcd: Lhc amnunl cif 
missing ~an tly shL)fL' lrnbi tnt: the amount of nl'arshorc hardbottorn l':\rn"l'd b) rcc:c111 
L'l'OSion: and lhe rl'lal i\ e \ .ll11t::. of" ~and) :-.lhln: l'Cl)$) StClll l\)lllJl<!rl'd to the t'UCK) .!'hOJ'C 

cc0s~ sh.'111. I hl'se quantitks an: nol incluch:d in thl..' rcl·om111l.'ndcd plcrn. Rclalh'l: 
CCLilugical \'al UC Call be _i udgcd \\ ilh <1 eo111hina li t111 of" CCl1logica l prllUllC'lion. di\ ('rSil). 
hahitat for 1.: 11dangercJ and threatened spec il's. and prc5L'11ce of a lternati\ 1..' hahit:-it" 1<.1r 
~pccies t'f ctinccrn. 

111 general. the scicnlifa: tr1..':lllll\:'llt nrthc :-anJ~ <>hore CC l':::O~:- t l.'111 shnuld h1..· n1111pnrahle ill 
<>copc to that gi\L·n 1hc rnck) ~bore L'CO))stcm. llscful rl.'lert'ncc!-. inc lucl 1..· r--tcLachlan and 



the algae growing on rock. for example. but li ttle texl is devoted to the plants that occur 
or cou ld occur in the dunes. A species list of possible dune plan ls is needed. Dune plants 
that are now absent in Mid-Reach could even include endangered species found to the 
south: Okenin hypogaen (burrowing four-oclock) and .lacquemonria reclinata (beach 
clustervine). Much attention is given to the fish that use rocks, but none is given in a 
comparable way to the fish that use sand. No comparison of bird, reptile, and mammal 
use is given on rock versus sand. No evidence is given that fishing is better on rock than 
it is on sand. A rationale for making the ecological choice to protect rock at the expense 
of the sandy shore ecosystem as a whole should come from this kind of comparison, but 
the comparison and rationale are missing. It is understood that the National Marine 
Fisheries Service (NM FS) has indicated that the nearshore hard bottom represents a 
Habitat of Particular Concern; however, it is not clear whether the recommended plan 
assesses the value of the sandy shoreli ne in a simi lar fashion (e.g., whether the loss of 
sandy beach habitat is critical to the nesting turtle population ). 

References 
Johnson. A.F .. and M.G. Barbour. 1990. Dunes and maritime forests. Chapter 13 (pp. 
429-480) in Myers. R.I... and J..f. Ewe I (eds)., Ecosystems of Florida. (Orlando: 
University or Central l'lorida Press) 765 pp. 

Mc Lach Ian. A, and /\.C. Brown 2006. The ecology of sandy shores. 2nd edition 
(Boston: Academic Press (1:.lsevier)). 373 pp. 

Montague. C.L. 2008. Recovering the Sand Deficit from n Ccntur) or Dredging and 
Jett ies along Florida's Atlantic Coast: A Reevaluation of Beach Nourishment as an 
Essential Tool for Ecological Conservation. Journal of Coastal Research 24(4):899-916. 
Significance- High: 
The selection of the recommended plan could be different if the effects on the sandy 
shore ecosystem and recreational values were appropriatelv cons idered. 
Recommendations for Resolution: 
To resolve these concerns. the repo1t \\'ould need to be expanded to include: 

• !111 ide11t{ficotio11 <~(the lracle<~fl he/ll'ee111Jm1ecti11g 11ear.\hore ruck 1111d n·s1uri11f!," 
co111plere smu(\' shorl' eco.\_1 ·stem ,<.'tote that r he traden.tr C!Xi ,/,\. ( i ivc some 
1111m1tita/11'i! or 11110/i/afil·t hmisJor clet'idinp, !ht m110w11 of",\lt111~1 shore t!C<l.\Y,\fel// 
lo re store: wul thc WlllJ//111 cf rocky ,·/ion '" J>l'OfccT. 

"" _,1 scctio11 0111/n• .\Olld\' ,,hon• e1·ris1•.\fC'lll lhill indude.\ ct h11t·f, dttlfe, fored1111e, d1y 
herm. i11/c:r11dal ::one: a1UI s11hTtdaf ::one 10 tin rlc:pth <?f' los11rt l!7c/11dc all ,,,,1>cc1.' 
in o 11 uy lhC11 ;, diruuly '"'J/lfhtrahh to rltt 11n1f11k/1/ ~i\ t 11to1n·i11 .,, h11n· md: 
hcthitol. 

• • J cli\t'11s.\io11 r!f \111Jc~1· shore· ecwy.11c111 n•\·f<11"111i1111i1111le111 .\C1/cctir111(/111!111iugat11111 

". !11 icle11lijin11in11 id the 11111tn111t of w1111(1· slwrt N't1.\l''te111 tho! ha.\ hc!c:ll emdc!d 
• .111 ide111ificoriu11of1/1e 1111111111111~/ lit w·.1/mn• rock r/wr lw.1 fieen e.\]l{]\ed hr ermu111. 

• ..-111<1s,·e.\Sllll'J1/1if tht' likelihood tho! WI/Ill' or all 1~f the 11eanliore ruck 11·0' eotirdy 
c111·ert'd /~1 · .\(//Id /11 c' 1rlit'I" li/l/c'.' 1rhn1 a cr111111fc1c d111n• 1hem·h ·".l '.\ /<'11111 fl\ /1/"C\Ciil 

a j ':111,,~;o, li.1 111',/u~1,1 n/11111'.· 1/1111 ,.,,.,J,/ ",.,.,,,. i11 \ l/,l_'()~,•o11•l1 H·itl, it11t ;.,,/;,.,,,;,,,, 11( 



Final Panel Comment 4: 

The reasons for protecting rock need to be compelling enough to justify the costs of 
failing to completely restore the sandy shore plus the expense of mitigation. Also, 
the agreed-upon limit of 3.0 acres of hard bottom bu rial needs a scientific 
justification. 

Basis for Comment: 
The outcome of plan selection is entirely dependent on the justi ficalion for protecting the 
nearshore rock in Mid-Reach and limiting bmial of rock to 3 acres. The costs of failing 
to fully restore the entire sandy shore anti the expense of mitigating buried rock are huge. 
Yet a compelling justification for accepting these costs is not evaluated and discussed. 
Specific benefi ts might include protecting a list of species known to occur in Mid-Reach 
hard bottom that are managed under authori ty or designations such as Essential Fish 
Habitat, Category I Resource, or Habitat Area of Particular Concern. 

Whatever the reasons for protecting hardboltom, they should : I) apply specifically to 
ncarshore hardbottom in Mid-Reach: and 2) be cvnluated against the lost opportunity for 
a more completely restored sandy beach and the expense of mitigating buried rock . 

The limit or 3-acres or rock burial was set b) negotiation. hm the scientific basis for that 
negotiation is not apparent The basb should be included and like\\isc C\ aluated against 
opportunity costs and mitigation costs. 

Studies that show\\ hy Mid-Reach nearshorc rock is essentia l to managed spet:ies of 
fishes and other organisms should be cited. Ir studies from areas outside of Mid-Reach 
must be used. then an evaluation of hmv well they apply to Mid-Reach rock is needed . 

Striped croaker (Bairdiel/o so11ctae/11ciae) is the only species identified as dependent 0 11 

ncarshore rock as habitat It is not clear whether thi s species can be managed under a 
speci fic designation such as Fssential Fi::h Habitat whether Mid-Reach rock is actually 
used by this species. or whcthet the shallcnv rock in l'vli cl-Reach is a sign ifi cant fraction nf" 
the total rock habitat nvailable for thi ' fish . 

.lll\cnik rcl.'!'lishcs 1l'pc1rtcd 011 nL'arshcm: rol'k h:l\c a ltcrnati\e inshorl habitat .... and ab11 
111ny Jllll fall under thi..: mnhorit) pnwidi.·d b) tht: Lssential Fish I labi tat dc.:signatil)Jl , 
~p~·cie ..: mentioned thnt nrL' st' managed. ~uch a:- !--lnimp and r~d drum. clearh 0(1 not 
rcquin: ruck s11 cki<:e tn shon: in urdcr tll cnmplctl· their life cyck. In fact thes~ hnhita\<. 
1n:1y be <langL'rtilh to st1ch urgan isn1s. tvli1\ ing into c::-.tuarics ma) enhance surv i' al. 
Fishes that rem,lin in tht· nearshort! l\ll'k rather 1lrnn mewing on tu cstuarie:-; ma:~, b1: ll1llrt' 

sust.:eptibk to damage b~ pounding \\il\es. stranding. and pL'1'lu1ps predation. 1 ~~tuanes 

art' mon: l..'.11mmonly thtHtght or a.., cs!'-cnt ial for .Ill\ cnik re<l drum and shrimp. ~ loreo\'cr . 
th l.!sl' spei.:ic..., c•cc· ur thrnughuut the s11uthca..,t in ar.:n~ i.k voi<l ur 1warslwr~· rnck (I .arsPn 1.:1 

:ii 1989: Muth .. ) 1984: Reagan 1985: B:1ro11 et al. 200.:1) 



Ref ercnces 
Baron. R.M., K.B. Jordan. and R.E. Spieler. 2004. Characterization of the marine fish 
assemblage associated with the nearshore hardbottom of Broward County, Florida. USA . 
Estuarine, Coastal, and Shelf Science 60: 431-443. 

Larson, S.C., M..l. Van Den Avyle, and E.L. Bozeman, Jr. 1989. Species profiles: life 
histories and environmental requirements of coastal fishes and invertebrates (South 
Atlantic)--brown shrimp. U.S. Fish Wildt. Serv. Biol. Rep. 82(11.90). U.S. Army Corps 
of Engineers TR EL-82-4. 14 pp. 

Muncy, R.J. 1984. Species profiles: I ife histories and environmental requirements of 
coastal fishes and invertebrates (South Atlantic) -- white shrimp. U.S. Fish Wild I. Serv. 
FWS/OBS-82/11.27. U.S. Army Corps of Engineers. TR EL-82-4. 19 pp. 

Reagan. R.E. 1985. Species profiles: I ife histories and environmental requirements of 
coastal fishes and invertebrates (Gulf of Mexico) -- red drum. U.S. Fish Wi ld I. Serv. Biol. 
Rep. 82(11. 36). U.S. Army Corps of Engineers. TR EL-82-4. 16 pp. 

Significance- H igh: 
The entire project design approach appears lo be based on protecting nearshorc rock in 
Mid-Reach. and does not consider the expense of mitigation or the opportunity cost or 
protecting rock in evaluating alternali\ es. 
Recommendations for Resolution: 
To resolve these concerns. the report would need lo be expanded to include: 

• .1 list c?fspecie:, of concern tha111·01t!d he harmed hJ rock burial 
• Justificationfvr inc/11cli11g each species on the list o.f S/Jecies that ll'01tld be harmed 

hy rock burial. This would include cmyj'ederal CJ/' slate designations that are 
appropriate for each species of concern. 

•An evalt1(1/ion t!f'1rhe1her !hose species C?fconcem ore like~i· 10 he 11re.w11t in Alid
Reach ruck. 

• The scient(flc rea.\·omfor li111iti11g the />l't?iect to 3 ocre., r?fmck burial. likell'ise ll'ith 
references 10 applicable sllldies. 

• .111 exm11i11C1lion /'01 a11plicahilit.1· i11 t\Jid-Reuch of oll lir,•mt111·e 11wd lo /11st{b 

l!.!!..!!.!!...cting 11ew·.,Jiort! me/.. ----------------------" 



Final Panel Comment 5: 

The justification to screen out certain structural management measures is not valid 
based on project assumptions. 

Basis for Comment: 
For the beach nourishment measures it 'vvas assumed that I 00% of the hardbottom would 
be covered (and mitigated for) within the footprint of the fill template and predicted 
equllibrated toe of fill. 

The justification to screen out the groin management measure is not adequately 
suppo11ed. Additional data/information should be provided to val idate why the groin 
measure would require additional mitigation beyond the beach nourishment measures. 
Otherwise, the groin measure should be carried forward and analyzed as an alternative. 
Specifica ll y the groin measure shou ld be analyzed when combined with beach 
nourishment. noting that the description of this measure includes the statement "the 
construction of groins would have to be supplemented with nourishment" (GRR/SEIS pg. 
91 ). a I though the screening di scussion is speci fie to the use of groins 011 ly, without 
nourishment. 

h111her the impacts identified\\ ith the submerged artificial reef management measure 
(GRR/SEIS pg. 92) may be considered equal to the impacts identified \\'ith the 
conventional fill measure, which was carried forward The potential exists fo r the use of a 
submerged a1iificial reef to perch the design fill and significantly minimize the seaward 
transport of placed fill during equilibration. This would allow for placement of a larger 
volume(i.e .. greater density) of fill which would yield more benefits but result in the 
same approximate 3 acres of impact of the recommended plan. Additional 
data/information should be provided to validate why the submerged artificial reef 
measure would require additional mitigation beyond the beach nourishment measures, or 
the submerged artificia l reef measure be carried forward and analyzed as an alternati\ e 
\\'hen combined \\ ith beach nouri shment 

Additional data'information shnuld he prn\'id1::d to jthtif) screening out the brl.!akwater 
ml:'asun ... Otherwise. the mea:.un: bt carried forward and armly1.ed as an nltcrnat i\ e. 
spcc ilil!all) when comnined \\ith bcm:h nourishm1:nl. noting that the description of the 
bn:ak\\'ater measure discusse:- tht> combination or break'' nter::. and beach m1t11 i~hrm.:m 
(CIH.R/Sl:IS pg q 1) hut the scrct:'ning disnr,,il1n is sre('ific In thl..' u'e o f hrL"ak\\nter-; 
\\ itlwut 1111uric;;hmcnt. 

Hrl'aking the rrnject arc:i inl11 rL"aChl.'<; i' llllderstandablc C$J11.'Ciall.\ \\hen describing lhe 
har<lbuttom ar\.'a~ and defining potl.'ntial impacts. I lll\\e\l't. thi s scgmcnling infers that 
the reaches may be independenl. and the) are not. The screening 1rn::thodolog) discussion 
(C1RR/SrI<:. pg. 97) of the I' alt1..·mati\L"s ttnd 6 reaches :;h\)ttld slate thal thi.: rem:lws an: 
1111\ indcpt·ndcnt (e.g .. adjac...:nt 11..·ach::.- :ire mori.: sirnilar thnn Reach I i-; to Rl.'ach h). 

1\1rther. :;l1111c Pi' the nltem:ili\ .:~ arv 111u1uall~ c;.;clu:-i' i.:. or near!) s0. and it is 



recommended that the screening methodology discuss ion state\\ hich alternatives are 
mutual ly exclusive and which are not. 

In add ition, several reasonable measures were not analyzed including the fo llowing: 

• A feeder beach measure could have been evaluated. This would increase the 
beach fills in the North and South project reaches where the extents of hard bottom 
are significantly reduced, and allow natural processes to transport sand laterally to 
nouri sh the Mid-Reach project area. 

• A measure that includes overfilling Reach 1 and Reach 2 could have been 
eva luated. This would result in coverage of the remaining 0.5 acres of hard bottom 
in these two reaches; however, the benefits could increase substantia lly both 
direct ly to the properties and upland resource habitats (e.g., sea tu11l e and 
shorebird nesting area) as well as the adjacent segment (Reach J) through fill 
diffusion during south to north directed transport periods. 

Significance - High: 
The outcome of plan selection could be affected if additional measures were combined to 
formulate alternatives '.-vith higher benefit to cost ratios. 

Recommendations for Resolution: 
To resolve these concerns. the report would need to be expanded to include: 

•A ralidation of 11''1)' the use rd groins 1rould require additional miligation to 
adequare/_1• screen this 111eas11re our. or comhi11e !Iii.~ measure ll'ilh beach 
11011rish111e11r info 011 alternative and ucll'a11ce if through pla11fomw/a1io11 

• A demons/rat ion of holl' I he use of submerged art [/icial reef is more impacl ive t hc111 
com•entionalfill to adequately screen this measure 0111. or co111bi11e this 111eas11re 
1rith beach 11011rish111e111 into rm alrernaril'e and ad\'tlnce it through plan 
fvr111ulat ion. 

• More derails to adequately screen the hrealornrer measure 0111. or combine rhi.\ 
measw·e with heach 11uuri<>l1111e11r i11to cm alter1w1in.' a11d adrnnce it lhrough p/(111 
fim1111/olio11 

• The 11.\e <~I hPth "di.\'('/'elimu11:r'' one/ "exc/11sio11m:r" aiteria i11 the screening 
1woce.,s F'or c.m111ple saeening ofaltc:rnafil·es s'1011/d i11cor110rate excl11sic111w} ' 
(e.g .. \et/\\'a//s mu! IT\'e/11h'11ts are 1101 co11si\le11111 ilh ,\Wfe mu/'or /oclll hill.\ 

1here.fi1re con hr cli111i11atecljrom.fi1nhe1 ,·omiderafi(llf) and discrt'fio11c11y (c!.g 
dune n 1tori1fio11 c1!011t c·a11110/ flf'O\'idl• aJ>fJl'O/>J'iut<! storm d11111ogL' fJ/'Ofi!cfio11) 
t'ritaio lo dorifi the e rnf 11e1t i011 1110/rix .1/w1m i11 Toh/,· 5-1 

• 1111 111/fJl'O\'l'lll<!lll of rlie de.1i'l'i/1tion of the .\crce11i11g 111etl1oclol11,i:,.\ ' fly cl/\<'11 \.\illg t/1111 
lltL .whreoche1 {l/'t 11or i11clc:11e1ule11/ (e .~ .. <1<tiuce111 rnhrem hes <1re mote ,1i111ilol' 
them Reach I 11 111 l<C'ach 6), mu/ .111111e r~/ tht' 111ea.111n•s ((/'(' 111/lf11ci/~\· exci111in". 111• 

Ill 01'~\' .\IJ 

"' . I cu11.,iderci111111 <~(thL· '" o adclitio11ol 111<'c/\lll\'s, i.e fect/,1; h,•od1 .111</ r1re1jill 1~/ 
Rec1clw.1 I wul l. i11 11'a11 f 5!11_11_u_h_11_i<_n_1 __________________ __. 



Final Panel Comment 6: 

The assumption that all conventional fill would permanently cover all near shore 
hard bottom should be justified. 

Basis for Comment: 
Conventional fill options were eliminated from consideration on the basis of lower 
benefit cost ratios and greater damage to hardbottom. Damage to hardbottom, however, 
was counted twice against an option: once in the cost of mitigation, and a second time as 
a stand-alone consideration (owing to the major project constraint of minimizing damage 
to hardbottom). Hence, the analysis is sensitive to error in the estimates of hard bottom 
damage . All of the conventional fill options assumed 100% loss of nearshore 
hardbollom. Ir one or more of' these options actua lly would not cover I 00% of the rock, 
100% of the time, then they might still be viable alternati\'es al Step 4 of the elimination 
process (GRR/SEIS pg. 115). 

No j us ti ti cation was given for the assumption of I 00% loss of hard bottom. Furthermore. 
th~ use of roch. protection measures during construction, such as coffer dams, was not 
discussed On page 99. various reasons for the I 00% loss assumption were alluded to, 
but the specifics and rationale were lacking Suggestions included an unspecified effect 
of the intertidal location of hard bottom, unnamed aspects of pumpout equipment and an 
unidentified effect of the liquefied nature of fill ~Jo,, these a!>pects cause complete 
damage to rock ecosystems regarclles~ of project siz.e was not described. Yet it seem:, 
reasonable that different fill volumes should produce different durations and amplitudes 
of rock burial rmd different rates and durations of rock re-exposure in the future. An 
explanation is needed. 

Also on page 99 of the GRR/SEIS is the statement: ·· ... it was evident that some levels or 
lhardbottom] impact would be environmentally unacceptahle regardless or mitigation 
potential." No such evic.lencc wa~ given, however. 
Si2nificance - Hi!!h: 
R) assuming I 00% loss or hard bottom regardless or conventional fill volume 
{/\ltcrnati\ C<; S-3£3). some nfthL cum·cntional fill HltcrnatiH:s ma~ luw.: hccn 
erematurc I\ dism issccJ j n SOllll: SU bn:achC!> 



Recommendations for Resolution: 
To resolve these concerns, the report would need to be expanded to include: 

•A thorough explanation of how e1•e11 the smallest of the co11ve11tiunalfill options 
necessarily causes 100% loss (~(/wrdbol/0111 100% of the time thmugho11t the 50 
year analysis time frame. 

• An accurate representation of hardl>ollom damage as afimction of conventional fill 
1·0/ume. 

• A reconsideration ofcomentionalfill options that cannot he eliminated.f1·om 
consideration II' hen a more accurate representa;ion of damage to hardbollom is 
included. 

• Evidence that forms the basis.for an area or percenwge of hardbo110111 impact /hat 
ll'o11ld be envim11111e11tally unacceptable regardless o,f 111itigatio11 potential, as 
stated on pJ!.. 99 of the GRR/SEIS. 



Final Panel Comment 7: 

Benefits of beach face fill appear to have been significantly overestimated. More 
inclusive methods of storm damage reduction should be used and the benefits of all 
alternatives reevaluated. 

Basis for Comment: 
In order to provide accurate estimates of project benefits, the storm damage reduction 
analysis needs to be revised . Current analysis o r the beachface till employs previously 
estimated shoreline recession rates that are biased downward due to the assumption that 
the bcachface fill would pe1fonn as a conventional fill. Moreover, the storm damage 
reduction analysis did not accou nt for acceleration of erosion due to sea level rise. The 
storm damage reduction analysis fai ls to clearly art iculate the process by which parce ls 
threatened by erosion and storm damage are identi tied. A cost approach is used to value 
threatened parcels, but an assessment of land value is not explained. Storm damage 
reduction apparently does not take account or diminution in storm surge nooding. 

I he storm damage model needs to be IC\ ised lo more accurate!) renecl performance or the 
beachfacc fill. Storm damage reduction benefits are primarily based on the difference 
between the storm damages expected with and \\ithout the proposed irnpnnerncnts Storm 
damages \\ ith the beach face lill lrn\c been underest imated because the storm recession 
model "as ba~ed on anal) sb of the pre-construction profile that wou Id erode less during u 
storm lhan the steepened beachface fill profile. Secondly the damages were underestimated 
because the equ ilibration of the bcachfacc fill profile was underestimated and the width of 
equilibrated heach would be narrower than was considered. 

Details andjustilication of cost approach to valuation are needed. 1 he cost approach is 
most valid and reliable for newer construction. The analysis should address the 
appropriateness of this method for 8re\ ard Count). The analysis should describe the 
process b) \\ h ich parcels \\ere inc lut.led in structural ill\ en tot) . clearl) i n<licating that al I 
propu·lil'S lih.ely to he affec:tl:d by storms and erosion (with and '' ithout the project) arc 
accounted for No detail' ut\. pn1"idc<l for the asses:-.mcnt or land ,·;dues. In accounting 
fi.ir ernsion and nooding.. the analy.sis \\ould require scparat<.: estimates of land and 
st1 uc1un: 'alue. as bl1th can be 10~1 lo C'lllshrn (some land loss is not temporat')) 

I he :-tonn Jan1ug.l'. :-imulation should ai.:~nunl for stlirm ::.urgl.'.. ll t1t1di11g. and \.'l'o!>ion . l'hc 
hcnelit-. nl' b\.ach niaintcnance i11c lt1tk prnt ~·ct il111 li-11111 erosion and sttinn-induccd 
n(l(1di11g. ThL ~torrn Damage: Mudcl uppar~11t l! doe:. ll(1f :JCCOlllll for Lhe latlcr·. \\ hich \\ii I 
bias benefit cstirnntc!> <ll)\\11\\ ard . 

gnificance - High: - _ -= -- -- - -
enc fit estimation ic; critical tti thl' -,ckctil111 l'I' the n:cnmrncnde<l plan and rm'iel't 
-;tifiun1011 

-

~~~~~~~~~-~ 



Recommendations for Resolution: 
To resolve these concerns. the storm damage model would need to be revised to: 

• Re-emluate storm damage reduction bene_//ts nssocioled with heacl!face fill 
considering the sleeper pro.file thot will be created and the narrower beach 
e.\pecled a.f!er equilibration. 

• lnc/11de all parcels that would he rif.fecled h)' erosion, storm surge, and.flooding in 
11·irh and wilhow project conditions. 

• Acco1111/ for damaf!,e reduction due lo inhihirion of storm s111·.ee and floodin)!. 

lire\,11d l ,111111.), I km,f, l1l\I~ .. rd ~11' 
I iri.1111 · 1'1~ lh:l'NI 

Ball~lk 
I k.:.:111l•L•r <J i()I)•) 



Final Panel Comment 8: 

The analysis of the aYailability of borrow material biases the economic analysis 
toward the preferred alternative by assuming only two borrow areas offshore near 
Cape Canaveral, but docs not describe other potential offshore sands closer to the 
project, including those recently identified by the State in the vicinity of the Mid-
Reach project. 

Basis for Comment: 
The assumption that the Cape Canaveral borrow areas can be used for the Mid-Reach 
project is well thought out and appropriate for the selected alternative (Appendix E, 
section 3). However large sediment deposits have been identilied directly offshore that 
may contain beach quality sand are not discussed or explored (URS and CPE 2007). 
These closer borrow sites, if veri tied, wou Id be appropriate for conventional 
hydraulically placed !ill and could be dredged at significantly less cost for conventional 
beach nourishment options that would provide enough fill to widen the full prolilc . It is 
important to properly eva luate the least cost of all options to provide a fair economic 
comparison of various options. 

The current approach may bias the conclusions toward se lection of the recommended 
plan inappropriately an<l may mask opporlunilies that l:ould prO\ ide more benelits al 
lower cost. 

Referenc~s 

URS and CPI:. 2007. Florida Central Atlantic Coast Reconnaissance Offshore Sand 
Search (ROSS). Prepared for FDEP, 280p. 
Significance -High: 
Neglecting other borrow areas relates dir~clly to the formulation of the NED plan and 
therefore has high significance. 
Recommendations for Resolution: 
Io resolve these concerns. the report would need lo be expanded to include: 

•A CCJ/17/Ji ele di.1c11ssi1111 <~(<?ff.~•lwre 'illll<I rno11rn'.1 !hot indwles 1he /JOll!l//ful hurnnl' 

wem c/ove1 1c1 the Mid-Reach 1irc~;cc1. 
•. IJJ c'co;w111ic.· ernfuatio111~/ the heach 110111·i.,f1111t•111 Cl/lfl0/1., that \1011/c/ ll'"l' sc111d 

do.\el' tu the ;\/id-Reach /IJ'C?iecl. 
• Further gl'ofccl111h·al itm.?.\tig,t1tio11' thm l'Xplorc the sc111tl l't'\O/l/H'\ c~tf1hrwe.fi·o111 

i/11: fJl'u/l'CI ctn o t!I nm/inn or C'Xchule 1/111s1• W'<'t1.\ frn111 furthet nmsiclcration. 

H1~·,.,nt l 1"1111;. I h·1id:1(;!ti{m11 'ii h 
I in:il lf"l'K l<cp1in 

\. j (1 Hwdk 
I )~~l.'111\10.:1 11. ~OCl<J 



Final Pane) Comment 9: 

The justification for the beach nourishment design should include a description and 
evaluation of the alongshore sediment transport and a sed iment budget for the 
system. 

Basis for Comment: 
The GRR/SEIS stales the project eroded at 50,000 cubic yards per year (Appendix A. 
pg.43); however, this statement is unsupported as no sediment budget was provided. In 
addition , the engineering analysis did not include model simulations (e.g .. GENESIS) of 
wave-induced alongshore sediment transport and/or shoreline change. These types of 
models are critical for predicting the anticipated performance of the proposed beach 
nourishment design. 

If prior project performance results are available for either beach nourishment projects on 
adjacent beaches or dune nourishment projects within the Mid-Reach Project area. they 
should be utilized for predicting ruture project performance including profile 
equilibration and longevit} . This information should be included in an) future sediment 
budget calculations, as >v\ell as form the basis for calibration of a shoreline chan.ge model. 
Significance- High: 
The outcome of plan selection (i.e .. the cost to benefit ratio) cou Id be affected b) the 
anticipated performance of each beach nourishment alternative based on a quantitative 
c:\ a 1 uation of the sedi men! budget and alunushore sediment transport/shore I ine change. 
Recommendations for Resolution: 
To resolve these concerns. the rep011 would need to be expanded to include: 

• A /Jte.\entation <?(a sediment h11dge1 for the system. 
• The del'elop111e11t (?(011 appropriate co/ibrared and \'{//idared model <?f alongshore 

sedi111e111 tra11spnrl and shoreline c:ha11Ke to s<!1'1'e as the b(/.\isfor 1111111erica/~1 · 

ewt!11ot ing the anticipated pe1:fnmw11ce of beach 110111·i \h111e11t altematiws 
• ·ln i11corporatiu11 <i the sediment h11</~e1 mu! along.,/wn· W!cli111e11t tr</11\}Wll 

1110defi11p, rC\llft.\ i1110 !he e1·aluatio11 <!f hem:/irs tl\mcioted ll'i1'1 f""!i''c'f /011gt1 1·i1y lo 
be used a.\ {J(ll'/ of plan ,\e/<.'ct inn 

1111.'\ .ml l nunt~. I l1•nd.1<1RR :ind 'ii l'
l 1111111 l l'R J{,·1w11 

\.II B:ittdk 
IJ.-l.'111l 1;.; fl ;!001) 



Fina l Panel Comment 10: 

Due to the applica tion of incorrect coastal processes a nalyses in plan fo rmulation, 
and lack of consideration in the variability of exposed hard bottom, the risk and 
uncertainty analysis is inaccurate and needs to be revised based on appropriate 
input parameters. 

Basis for Comment: 
In general , the USACE implemented the methods for plan formulation and evaluating 

the risks and uncertainties appropriate ly. However, key coastal processes inputs to the 
risk and uncertainty analysis (GRR/SEIS Appendix A-2) were fl awed such that the 
outputs were similarly flawed. The key in puts that need to be fixed include: 

a Profile equilibration (GRR/SElS p. 102 {Fig 5-2}, page 142 {Fig 6-3}, and 
Appendix A p. 43) - pro fil es wi ll equil ibrate to the depth of closure not to a 
shallower depth suggested by the GRR/SEIS 

• Pro fil e response to storm erosion (GRR/SEIS p. 15 and 16 {Table 2-4}, Appendix 
t\, and Appendix 13 p. B20) - storm response is underestimated fo1 the steeper 
beachface fill 

• Application of background erosion (GRR/SEIS Section 2.2 and Appendix A) 
background erosion should be based on the full profile erosion rate 

• Renuurishrnem volumes (GRR/SEIS Section::. 6.1 through 6.3 and Appendix A) -
renourishmcnt \Olumes should include increased erosicm caused b) accelerating 
sea level rise 

The proposed beachfacc fill measure was analyzed and treated as standard beac.:h 
nourishment which it is not. Beachface fill is a significant departure from the standard 
beach nourishment design; therefore there is a higher level of unce1tainty in predicting 
the project performance of beach face fill. Appl ication of the co1Tect coastal processes 
analyses described above will reduce this unce1tainty and improve the results of the risk 
and uncertainty analysis . 

' I he amount ut hardbotto111 that \\ i II he CO\ Lrc<l has a high kvcl of unc.:crtaint~ and this 
shuiild he emphasi7cd in the ri sk and t111ecrtninty analysis I or example, the co \ eragc Hl 

time of constructi on wuld be ~ ~01!1> higher and the mitigation quantity incrc<.1scd l~r the 
fill tcmrlalc reduced ac.:cc1rd in!.!l~ 
Significance-High: _ _ _____ _ 
R) Ct)ITCcting. the kcj input-;. the <1utc11nw ol"thL• ri:-.k nml Ulll'L' rl:tinl~ a1w l ~si ... ' 'ill changl' 
and l.'\1t1ld affect the Cl)~\~ anti rL·latcd c1ht tn bcnclit ratio~. 

llr.,,11.I < f\11111~ I lo1ri,fa ! ii{!{ a11d <;I It. 
I i1ml ll·f'R RCj"''" 

\-1 t: fl,1\tclk 
D ... r.il•.I !), ~110') 



Recommendations for Resolution: 
To resolve these concerns, the report wou ld need to be expanded to include: 

• A correction of the coastal proce.\·ses 011nlyses and tm update c~lthe beuc~facejill 
pe1formmu:e parameters (1•0/umes, costs, bene.flts). 

• A change in the Riskji-0111 "1111/ikely" to "ve1J1 likely " due 10 the variability in 
e17Josed rock (Appendix A-2 µ(lge 64). 

• A rernn of the risk and 11ncertai11ty analysis, and a revision of the costs, benefits, 
etc. µer the new 011/pu/s. 

l!1t'\iJCU < n111H~, I loritl:i (1RR :tnd '>11..., 
r in;• I II· I 'I\ l\1:1 ~ll l 

ll:itti::lk 
l lc1,; Ulh.r 9, .:'001

) 



Final Panel Comment 11: 

The GRR/SEIS needs to address the potential that more than the estimated three 
acres of nearshore hard bottom could be covered by sand from the maintenance 
renourishment program. 

Basis for Comment: 
Clearly, the frequency and duration of rock exposure and reburial is not adequately 
known. As slated in the GRR/SEIS (pg.155-156), the decision to mitigate for 3.0 acres of 
rock burial was negotiated and not based on scienti fie data, since insufficient data are 
available. Furthermore. the profile models (i.e .. SBEACI I) did not explicitly include the 
hardbottom within the beach profile simulations. The GRR/SEJS states "placement oflhe 
sand is anticipated to impact approximately 3.0 acres of nearshore rock hardbottom by 
direct and indirect cover of which 1.4 acres is expected to include some temporal 
variation as the advanced nourishment erodes.'' (GRR/SEIS pg. i) This indicates that as 
little as 1.6 acres may be permanently buried, as initially covered rock is re-exposed by 
erosion. However. repeated addition of sand during maintenance renourishment may 
ult imately fill the profile to the depth or closure, thereby covering more hard bottom than 
the origina lly esLimated 3.0 acres. 

The miLigation reer is vcr) cxpen~ive per acre. II' more than 3.0 acres is ultimate!) 
cove red by the project or if the mitigation reef iLse lf becomes buried, contingenc) plan~ 
(not )Cl developed) ma) requi re a<ldi1ional mitigation Estimating the contingenc) 
likelihood that add itional hardbottom could be covered b) the maintenance 
renourishment program could have a substantial influence on benefit-cost ratio anc.1. 
therefore, plan selection. 
Significance- High: 
The amount of contingency mitigation reef potentially needed from future burial of more 
hardbottom could be estimated through an analysis of beach profile equilibration 
associated \\ith the maintenance renourishrnent program. wh ich cou ld affect che benefit 
cost ratio and therefore plan se lection. 
Recommendations for Resolution: 
Tl' resolv~ these concerns. the repon wou ld need Lo be expanded to include: 

Modd prediction~ ({f pnsl rc1 11011rish11wllf (i c. (ol/uwinp, 111oi111e11c111n1 drerlgm.~ 

Cl'L'11/s) ~ond equilihro/1011. fro111 ll1L' di/Ill.\ thro11p,h the rock ::011c lo t'1L1 ck'JJ!h id 
clo.,11n• (a11d e.\p/icit(r i11c/11t!i11g the /10rdbotlo111 fJl'<!filc in tht.: 111odel) 

" ( 'omid<'n11i11111~!11 f(Jll_!!, /C'/'111 high/rc·c111c11(~\ (1110111'11.1 or 11111irti!rll') us'<'-' 1ment '!I 
rock e.\j>o111re wul h//l'iol (If ,\lfd-Jfrc1ch 1/iat ht•g,i11.1 11 _l'nll' ''l'.f(W< the 11r1y'et f c111d 
c11111i1111e.1 r'1r(l11gh at ka11t11"11•1111111·i1h111l•111 t:rc!o 

a I co11ti11ge11(\' f'ltt11 /111 1111fige1tic111 reo.f 
__ a ..111 uti111atc__:!J ... !J1c /ikc/i/wud 0(11i!e!di11g, l'C)J/l/11ge11s:,1 l't'e/ 0.1 fJW~ch [!Ian. 

l\rc1 ,11d l 1l1111I~ I l11rich (ii\ H :ind ::>I I'> 
1 i11,d II PR Rq1o111 

\-.:o H:mdk 
( l._,;~ 111\l, r I), ~0()1) 



Final Panel Comment 12: 

The justification for using 2004 as a baseline year for hard bottom coverage or as 
part of the basis for beach face fill plan selection does not address concerns 
regarding a reduction in the ar·ea of exposed hanlbottom. 

Basis for Comment: 
Nourishment placed adjacent to and within the Mid-Reach Project area since 2000 could 
have reduced the area of exposed hardbottom within Mid-Reach in 2004. Proposed 
beachface fill alternatives may also cover nearshore hardbottom during equilibration and 
maintenance renourishment. These concerns are not clearly addressed as pa11 of the 
justification for using 2004 as a baseline year for hardbotlom coverage. or as part of the 
basis for beachface lilt plan selection. as described in the GRR/SEIS. 

The 2004 estimate of hard bottom appears to be the basis for quantifying the area ; 
however, a significant reduction since 2001 also is indicated (GRR/SEIS pg.37). The 
GRR/SEIS should provide some type of Cl\planation and/or analysis to ensure this 
reduction in hard bottom extent has not been exacerbated by the 2001-2006 and 2008 
nourishment programs along adjac:cnt areas or the 2004/2005, 2006. and 2008 dune 
rl!Storation projects in the Mid-Reach Project area. Specificall). the January 200 I aerial 
photograph) indicated an estimated 51.4 acres of hard bottom within Lhe Mid-Reach 
Project area, where the 200-l sun e\' ind icated 31 .2 acres (GRR/SI.:.IS pg.37). 
Significance - Medium: 
It is important to provide sufficient documentation to verify the potential inOucncc of 
adjacent projects on hardbottom extent. 

Recommendations for Resolution: 
To resolve these concerns. the reporl would need to be expanded to include: 

• 1111 analysi' (~f monitoring data o.,wciatecl 11 ith the head1 and d1111e nouri,hment 
pmgrom' comlucted on <u(iacent heoches. os u·ell as \rithi11 thu 1\lid-Reoch fr<!il!c·t 
t1rea, hct11ee11 100 I and 2008 to indicate 11 het/11.!1 sed1111e11t /o.ue.' ji'()ln these: 
/ll"t~jl'cl\ impactecl lwrcll111tto111 in the /lficl-Rcach. 

• (/11110/y.,is indicarcs that thc:SL' 11r<1icd.\ i11flue11t•ed lwnlbo11"111 co1·eragc, " 
llll'thoclolo,1..r1· ,·ho11/d he: ,,,.ew11ted i111/w (rf<RtSf:!S Ju di,cem 1111;u1cf\ osS()C/OfL' cl 

11 ith ot~prcyr:ct' /rom the 1rnrk eropose<I dircc!/1 /01 thi: i\licl-l<t!ac/J f'ruic:t I 

l ~rn.• d l 11 1111l~ I j,)1 id • "-rl{ I{ 1111d ~ I l "-
1 111111 11.l'l< K1:p,111 

\·.!I Battd k 
l )~1,.(.'.1llbC 1 9. } (l[)') 



Final Panel Comment 13: 

The Economic Conditions section (Section 2.4) of the GRR/S EIS needs to be expanded 
to include recreational benefits. 

Basis for Comment: 
Very little information is provided on existing economic conditions. The narrow focus on 
property in ventory and value estimates appears to reflect a pre-conceived notion that this 
aspect of the coastal economy is deserving of attention in benefit-cost analysis, without 
consideration for other factors. All potential costs and benefits should be spec ifically 
identified , rather than limiting the list as the present di scussion does. 

Recreational benefits need to be included. Append ix B, Atrnchment 2 includes details on 
recreational visitation in Brevard County. A description of current and predicted visitation 
patterns and the recreational capacity for the Mid-Reach beaches should be included in the 
·Economic Conditions· section. This description should include any unique recreational 
aspects associated with the Mid-Reach, such as the role of hardbottom rock resources in 
recreation activities 01 the presence of popular accommodations in the area (hoteb. 
rec re at ion faci lilies). if appropriate. This \\ill provide an understanding of the relative 
importance of Mid-Reach beaches and the context for understanding recreational 
oppm1un i ties. 

l""::s lirnales ol non-market \al ue for beach use need to be better justified in I ight of ex isling 
estimates in the economics literature (see Bin et al 2005: KildO\\ et al. 2009). which are all 
considerably higher than the chosen £2.35 per day ('transferred· Crom surrounding Florida 
beach value estimates) and should be included in the ·Economic Conditions· section. 
Defensible recreational benefits estimates are necessary to compare the entire array of 
management options (if warranted). are required to assess whether incidental recreational 
benefits arc' large· relative to overall project benefits. and are prudent as they may be cited 
and used in a different analysis or application . Limitations imposed by available parking 
play an impo1ta111 role in benefit estimation. and this aspect of the analysi~ needs to be 
introduced in the ·Lconomic Conditions· section. 

I a:-.tl). an) a'ailable informntiun on tourist c:-.pcm.litur~s and the importance 01"1ouris111 in 
the Inca! econnm) ~hnuld also bi? included (e.g .. job~ prn\'idcd. rental im·ome \.:illtlC:d. ta\ 
re\ em1e gc11c1 ntccl) 

Hcfercncc!' 
nin. 0 .. C.F. l a11d1 y. l'. El lis. an<l 11. \'ogeb1.1ng. 2005. ··s(1mc (\\llSlllllCr ~urplth 

l·stimatl·:. fnr North Carolina lkachc;;;·· i\IL1ri11e Re111111H' I n111e1111in 20(2 ): 145-61 
Kildo\\ . .I. I .. C.S. l\tlgan. and .1. !'.l'orsc. 2009 . .\twe 1~(1/1e ( ,<.., ( 11t1.\tal allll < h·l·a11 

1~cu/l(JJll/C.\, Clrnptcr 4: National ( lccan rconomic Program· 
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Sie:nificance - Medium: 
While recreation capacity does not vary across the array of options currently evaluated in 
detail , recreational use could be adversely affected by some of the other options considered 
in the screening phase. 
Recommendations for Resolution: 
To resolve these concerns, the report would need to be expanded to: 

• Include i1?formationfi"om Appendix B, Attachment 2, and any additional information 
that addresses recreation opporlunity and recreation value. 

• £:\plain why l/ser-mlue days for surrounding Florida beaches are loll'er than 
estimates typical/11 produced in the travel cost model literature. 
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Fina l Panel Comment 14: 

The accuracy of the sea level rise calculations is outda ted and the current policy 
(EC-1165-211) should be used. 

Basis for Comment: 
Current USACE policy for plan formulation (EC-1165-2-211) issued in July 2009 
requires that pl anning studies and engineering designs consider alternatives that are 
developed and assessed fo r the entire range of possible future rates of sea level change. 
Due to uncertainties in predicti ng sea level rise, a range of predicted rates arc to be 
eva luated on the fina l array of alternatives . The ranges or resulting benefits for the 
different rates are to be considered in the selection of the recommended plan. 

In order to identify and j usti fy the project benefits, it is critical to detai I both how sea 
level change affects the coastal system and how to protect the environment and sustain 
the storm damage reduction benefits. Further. quanti fication of the range of benefits 
enables development or adaptive management strategies to incorporate into ruture 
renourishment events to account for changes in sea level over time. 
Significance- Medium: 
Incorporating this guidance will resuh in more accurate risk-informed alternatives that 
minimize adverse consequence "hi le maximizing benefits. 

Recommendations for Resolution: 
ro resolve these concerns, the report \\ uuld need to be expanded to include: 

• An applicalinn of the nell' guidance lo predict project beneflrsfor the range oj 
possibleji1t11re rates of sea /ewl chonge spec(f/ed in EC-1165-2-211. 

• An assessment ofll'herher the outcome. Ihm is, the selection of the recommended 
p/c111. 11·ould change hosed 011 the range <~lbcne.fits that could be c>.\perienced 

• A11 illl/J/'O\'l!//le11/ ofreport sections In describe that the pln11form11/atio11 ancl 
<tfter110ril•t!., m1all·si.\ assessed the r<mxe of possible fit111re rate.\ ofse" fern/ chmut,e 
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Final Panel Comment 15: 

Further justification is 1·equired for using articulated concrete mats, since their 
performance in similar enYironments is not known, and the placement of the mats 
above the depth of closure (17-20 ft) may subject the low profile units to burial. 

Basis for Comment: 
The use of articulated mats in this environment should be considered experimental and 
requires further discussion, design, and possibly a lest section constructed with 
monitoring. Monitoring would include surveys of the test installation to determine if it 
has settled or has been covered by sand moving from the beach or dunes. The lest 
installation \'\'Ould also need to be monitored for structural failure and displacement of the 
units. 

·1 he mat design needs to be evaluated structurally lo determine the diameter and materials 
to be used in the cables that connect the units and the durability of the unn:inforccd 
concrete units. Providing two layers at the edges to address scour and differential 
settlement ma) make sense. but again is c:-.perimental and should be tested in some wa). 
The design considerations for the articulated mats are repeated in many locations in the 
document Sections of J\ppendices /\ and r arc relevant and should be referenced on pg. 
139 and 140 of the GRR/SEIS. 

It is also probable that the equilibration of"the profile has been underestimated and more 
fill will mo\e offshore than has been estimated out to the depth closure ( 17-20 feet). 
\.\hi ch would potentially cover the lo\\ profile units (i.e .. articulated mats) with sand. 
Significance -Medium: 
This is a mitigation require.men! and docs not affect the project performance directly. 
however. if the mats are buried the amount of mitigation expected would not be pro\ided. 

Recommendations for Resolution: 
To resolve these concerns. the rcpot1 would need to be expanded tn incllldc: 

• F11rthe1· s1r11ct11rcd ww/r,i\ u/'c·<1hlc' 011<11111rei11(n1·ced 1111if.\ . . . . 
a 1 clisC11.\.\iu11 <~/ otht!r i11.\'fllllt1tir111' i11 similar em·iro11111e11/.\. 

• J di.,c·ussio11 '!I <t lc.'sl section c11mt111cted t111Cl 111nnilllri!cl i11 //rL'mrd ( ·0/1111y 
o[/.\hort! <11't!t1. 
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Final Panel Comment 16: 

More clarification on the description of cost estimation is necessary, including 
defining terminology such as Average Annual Eq uivalent (AAEQ). 

Basis for Comment: 
While accounting costs (i.e., expected project expenditures) are appropriate for budgeting 
and planning, reasonable measures of true economic cost are required for benefit-cost 
analysis. Economic costs must reflect the opportun ity cost of all inputs utilized in the 
project and the economic value of any external impacts. For explicit costs (e.g .. payments 
for labor. fuel, etc.) market prices provide a reasonable measure of opportunity cost, but 
for implicit costs (e.g., paymc:nts for use of capital equipment) oppo11unity cost can be 
more difficult to measure. The economic value of external impacts requires the use of 
non-market valuation. The current discussion and presentation of cost estimation is 
unclear (GRR/SEIS, pg. 139: Append ii.. A). II is difficult to tell whether all explicit, 
implicit, and external costs of the project have been accounted for in each phase (i.e .. 
planning. dredging. transport. placement, monitoring. etc.). 

I he CiRR/SElS should pro,·idc details 011 what resources arc utilized in each phase ol'the 
project. Resources used as inputs into the prqject should be clearly identified. find 
methods used to estimate the quantity and cost per unit should be explained. For explicit 
costs thi s should be strnightfornard: 101 implicit costs it can be more c:omplicatec.l. For 
e:\ample. the GRR/SElS mentions ·interest during construction· as a method of accounting 
1(11 opportunit) costs of capital (O('C) (GRR/S!"..IS. pg. 152). but the GRR/Sl.IS should 
e:-.pl8in how the interl!st pa) mcnt is calculated (i.e .. what is the principal?) 

Non-market impacts should be includt'd as costs. Loss of hard bottom habitat is an external 
project cost. lf the economics literature includes estimates of non-mar-1-.et value for this 
t) pe of resource, benefit transfer can be used to account for it. A lternati\ ely. new 
estimates can be made if resources arc available Lo support such an endea\or. While 
mitigation altcnuatcs the cost of lost hardhottom habitat. it does not completd) 
comrensatc. rvlorcovcr. accounting for the economic t.:ost of lost habitat \\mrld all m\ 1'01 
an a:-;sessment of the crtic ient level or mitigation. spec ifically addres'>ing the qui:stion of' 
\\ht:1hcr cxp<?n~iH.: mitigation 1m:asurc~ arL cc.:u110111ir.:a ll) ,iustirictl in light ol' tlw l'C.:Onomic 
\LJlue ~1rcx i sting lrnrclbottom. Other non-market c:u~b include l os~ l1rbcal11 rL·crcati1111 
<.l u1 i11g rnnslructi t111 (I 20 180 day' h11 initial rluhe: 45 - 60 da) s f1,r pl riod1r 
rcm111rish1rn:nt) 

I crminn log~ 11eL'lh to hl· clcl"1ncJ nnd ~-xr l aineJ. 1\ rpnrem con\ c1Hio11s 11t'l JSA('I · 
nnal ) si' need to he defined and C\:plaincd. including·/\\ crage Annual Fqui\C1kncc l lni1~:. 
·unit c11sts" (u11iLs arc unek-<11') ((iHRlsr1s. pg. 971. .tnJ · L~ital fir::.t l."\..•!->t. ((iRR/~I~IS pg. 
110) !\lam lOSts arL lislL'J in rcrccllllH.!.C tcnm. hut it is unclear\\ hat the basis b. 
S~gnifieancc-_Mediu~ __ __ _ __ _ 
Cl8riliLatinn and c\pl:rnatiM n!'cn,t estimation" ill enha11c1: ll1H.lcrstanding nnd k~1d- -
cl'L'\lihilit) to the nnn l) :,is hut may ha\ t: rinl~ a mitll.ir inllu1:nc~ ~111 L0c;1 e .... ti111:1tc 
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Recommendations for Resolution: 
To resolve these concerns, the report would need to be expanded to include: 

• Bri~f de toils 011 resource use (inputs) fol' each phase of the project, an es/ imate of 
the q1w11tity, and the unit cost (11•he1her explicit or implicil). 

• An accounting of non-market costs and their estimated \'Cllue ((f possible, or if not, 
a brief e>.planation of why not). 

• Clarification oflerminolof!v and methods. 
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Final Panel Comment 17: 

More details on the 2008 profile data and template designs should be included to 
enable verification of quantities as part of justifying the engineering design. 

Basis for Comment: 
The USA CE Planning Guidance Notebook (ER I I 05-2-100) includes the requirement to 
provide engineering design data used in the plan formulation and plan selection 
processes. 

There is sufficient docurnentalion to support the design of the construction profile; 
however, there is insuffic ient documen tation to verify the fill volumes (Sec.tions 5.4.1.3. 
5.5 [Table 5-121, 5.6. 6.3 [Fig 6-1 and Fig 6-2]. and Appendix A). Further. it is unclear if 
background erosion was included in the fill volumes. That is. since the basis of the 
volume estimates was the 2008 survey profiles, approximately t'..VO years of background 
erosion as determ ined by the sediment budget shou Id be included in the construction 
volume to account for two years of background erosion until constru cti on commences. 
which is projected to be in 20 10. 
Significance- Medium: 
If background erosion was not incorporated in the beach nourishment alternatives. then 
the volumes and costs are underestimated and the cost to benefit ratios are overestimated 
for the beach nourishment alternatives. 
Recommendations for Resolution: 
To resolve these concerns, the report would need to be expanded to include: 

• Sei•era f representative 2008 pro.fllesldesign templates.fhr each Reach. 
• Tll'o years (f background erosion, c1s de/ermined hy the sedi111e111 budget, should 

be i11c/udecl in the construction quantitie.\ to acrn1111tfor the prc~jected /ossesfro111 
the dme <fthe design SillW'.\' to the projected dote C?(construction lo he ahle Jo 

co11str11cl 1he de.\ired fill te1111Jlllte. 
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Final Panel Comment J 8: 

The report includes errors regarding species identification and scientific names 
which brings into question the credibility of species listings. 

Basis for Comment: 
Scientific credibility of the report may be questioned when species identifications are 
inaccurate and spell ing of species names incorrect. Spelling is relatively easy to verify. 
When an unusual species is reported for a given area, the identification should be 
checked, and a confirmatory statement included in the text. 

Jn the section describing dune vegetation (GRR/SEIS, pg. 22), severa l spelling errors and 
a possible identification error occur. for example, American beach grass (Ammophila 
breviligufala) is !isled only as far south as South Carolina in the USDA Plants Database 
(http://plants.usda.gov/ahout_ plants.html) and is not listed in the Atlas or Florida 
Vascular Plants (http://www.Oorida.plantatlas.usf.edu/). Perhaps it has been confused 
\vith Ponic11111 umurum (bitter panicgrass). which is another large beach grnss known in 
Brevard County. In any case, the species name is misspelled. 

The genus of morning glory is also misspelled (should be Ipomoea). The species 
pw·11111'ea (with a purple nO\.ver. and called tall morning glory) is listed in the Atlas of 
rlorida Vascular Plants. but not pw111iresce11s. The panel suspects that other morning 
glories. cspech1 lly the beach morning glory(/. i111pernri: which has <l white flower) might 
be found in Mid-Reach. The correct spelling or the sea purslane mentioned is Sesu1·i11111 
port 11lacasrn1111. 

The list of dune plant species does not seem very complete. Several other species ma) be 
present now in the Mid-Reach, or may have been lost due to dune erosion. ff the list of 
likely spec ies is much longer than the list of documented species then the need for dune 
restoration could be greater than assumed. 
Significance - Low: 
The corrections to species identifications and names will improve the technical qualil) of 
the report 

Recommendations for Resolution: 

1 n rc.:;nh I.' thc::;e concern~. the rerlll"l \\(\llld need tn oe expanded to include; 
• 11 cu11fir111cllon· strlfe11n'lll (ftlw iilc11r!fica1ir111 o/ , l111<'1"ie<111 lieacl1 gm'·' 111 /lrernnl 
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• . I lllrll'e 1.·1>11111/ere li11t!I11ltt111.x11edr:.1 111111.fo1111d in Alid-Rt·<ll h 
" l m11111fe/L' fi,t c~/11la11t ·'Jlt'ch•.1 likl'ly f11 he.fin111cl (111.fitlf.1 de1'L•lc>/ll'd tl1111c>1 urn! 
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Final Panel Comment 19: 

The specific Environmental Operating Principles (EOPs) that are referenced need 
to be identified and described in greater detail. 

Basis for Comment: 
The USACE Environmental Operating Principles (EOPs) are mentioned as providing 
guidance in plan formulation, but are not identified or described. Thus, the extent to 
which EOP played a role in the ana lysis cannot be evaluated (GRR/SEIS, pgs. 125-6). 
The GRR/SEIS should describe how plans were compared and selected based on EOPs. 

It should be clear whether the EOPs apply to protecting affected habitat. preserving 
threatened and endangered species. cooperation with other agencies, or some other 
principles. It is not clear if the EOPs address consideration of habitat protection, 
mitigation, and restoration as part of the plan formulation process, or how potential 
impacts to the sandy shore ecosystem were evaluated vis-a-vis impacts to harclbottom 
habitat. t\ !so. it is not clear if the EOPs address consideration of endangered and 
threatened species. 
Si2nificance - Low: 
The EOPs are important for management and consistency. and should be included to 
imprO\ e the technical qualit) of the GRR/SElS 

Recommendations for Resolution: 
To resolve these concerns. the report would need to be expanded to includl!: 

• The EOPs and a discussion of hmr !hey il?/l11e11ce plan form11/atio11 

-\ ,,, B:iucll.: nr~ ',rd c 111111l). I il•riJu l •HI< n11d ~I ' " 
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Final Panel Comment 20: 

The use of a discount rate and two-year duration to maximum habitat cquivalency 
is not adequately justified and may affect the Habitat Equivalcncy Analysis (HEA) 
process. 

Basis for Comment: 
Two methods were used to determine the hardbottom mitigation area required : Habitat 
Eq uivalency Analysis (HEA, given in Appendix K, Subappendix SEIS-l-1) and the 
Uniform Mitigation Assessment Method (UMAM, gi\·en in Appendix K, Subappendix 
SEIS-G). Documentation of the UMAM process was far more transparent and complete . 

On p. 3 of Subappendix SEIS-11 for the 1 IEJ\ is the statement : ··The present \'alue of lost 
services in each year, through perpetuity. is the associated cu1Tent value discounted 
rhrough future years at 3.0% per year." The appropriateness of using a discount rate 
concept for habitat equivalency was not ell.plained or justified in the documentation. The 
se lection of 3.0% per year as the discount rate through perpetuity was not justified except 
to say that it is historically used and that 6.5% has sometimes been used. Reasons for a 
given choice were not provided. Moreover, two years were assumed to be needed for the 
mitigation reef to reach its ma:-.irnum habitat equivalency. \\hich was assumed to be 75% 
o f' the naturnl rock habitat value. The 75% value was discussed somewhat and seemed 
equivalent to that used in the LIMAM. but the t\\o year time frame \\as not justified and 
most importantly is incongrnent with the time lag used b) the UMAM. In the UMAM, a 
one year time lag wa~ justified some\\ hat on page 30 of Subappendix SElS-G: ··Time lag 
was estimated at I year (T= 1.0) based on field observations conducted in Indian River 
County at the mitigation reef approximate!) 50 km (30 miles) south of the Miu Reach , 
other Florida artificial reef assessments. monitoring. and literature:· 

A sensitivity analysis was done for discount rate and for maximum habitat cqui\a lency 
percentage used in the I IEA No scnsitivit) \\'as reported for use of different 1ime lags. 

A one-) car lag \\'ill signi lic:antl) reduce thl' HE/\ c~timatL uf mitigation needed This 
perhaps points to a fla\\ in one of the ann lysco;; or the nthc1 When both ana lyses requirl' 
tlw same input data. the same number should be used. On the other hand. since the.: 
di::.cotmt rate concept is not used in the lli\IAM. it \\uu ld be infurmati\'c h1 r1\crtl) 
manipulate it in the l IEA tu obtain cqui\ali:nl rcsult:i. This L'Lltlld be follu\\t:d h) n 
discussilln 11( the llll'fllling of '>llCh a di-;c(1t111l rate Hild a cornparal i\'I? fl~~e.;sm~lll of lhC 
I lFA pro<.:cdure \\ ith the lJl'\'lAM. 
Significance - Low: _ 
1 hl u~c C'f both Ul\1/\l\ 1 und I IE1\ i::. inrorn1ati' c. but the similaril) of results gi' l.'n 
incongrti('nf rationale and the lack ol"_ju~tilication l,f Slinu: aspl.'th 01' the Hl:A brings the: 
rmccss intv qu<.:slion. 
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Recommendations for Resolution: 
To resolve these concerns, the report would need to be expanded to include: 

• J11stijicatio11 of the me of a discount rate in HEA assessment. 
• Justification of the 3.0% discount rate, and a 111'0 year lag time in the HEA . 
• Use of none-year time lag in both the HEA and UMAM. or ornrtjust{fication of 

the use ofdifferent lime lags. 
• Inclusion of n sensitivity ana~vsis of the time lag time in the HEA. 
• E\'(/luation of the HEA ngainst the UMAM ll'hen both use the same data and the 

discount rate is overtly adjusted so the HEA results af!;ree ll'ith the UMAA-1. 
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Final Panel Comment 21: 

The GRR/SEIS needs to clarify that as the shoreline migrates landward the 
hard bottom will attenuate a greater percentage of the wave energy. 

Basis for Comment: 
The elevation of the nearshore hardbottom is fixed; therefore, it is unclear whether the 
wave attenuation provided by the rocky substrate would change as beach erosion 
continues. Since the hardbottom is generally not contiguous and relatively narrow in the 
cross-shore direction, the wave attenuation associated with this feature is anticipated to 
be relatively minor. Any changes in nearshore wave climate associated with landward 
migration of the shoreline likewise will be minor or perhaps negligible. 
Sie.nificance- Low: 
It is important to provide appropriate justification for anticipated future changes lo the 
wave climate at the shoreline that could innuence project performance even though it wi ll 
not affect the outcome of plan selection. 
Recommendations for Resolution: 
To resolve these concerns. the report would need to be expanded to include: 

• Eithe/' a simple q11antilalive a.1·.w!s.,·me/lf il/11s1rati11g ho11 1he.fi1111re lwrdho/10111 
condition., relative to shore/int! positiun 11 1otild r!flecf tht! 11earshore 11·m·e c/111wlc: 
in a mt11111e1· th(ltjust[fies the vRRISE/S' ,\falemenl or 11erha;1s remornl ofthi.\ 
stote111e11r {ro111 the docwmmr (fJ. 72). 
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Appendix B 

Charge to the Independent External Peer Review Panel 

of the 

Brevard County, Florida Mid-Reach Shoreline Protection Project Draft General 
Re-evaluation Report (GRR) and Supplemental Environmental Impact Statement 

(SEIS) 
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Final Charge Guidance and Questions to the Peer Reviewers 
for the 

ln<lcpcn<lent External Peer Review of the Brevard County, Florida 
Mid-Reach Shoreline Protection Project 

BACKGROUND 

A general re-evaluation report for Brevard County, Florida was authorized by the Water 
Resources Development Act of 2000. The Brevard County General Re-evaluation Report (ORR) 
\Viii present the results of a coastal storm damage reduction study for the 7.8 mile Mid-Reach 
Segment of Brevard County, Florida. In the Feasibility Report with Final Environmental Impact 
Statement (EIS) for Brevard County ( 1996), the Mid-Reach was removed from the 
recommended plan due to environmental concerns. This ORR will determine if all or a portion 
of the Mid-Reach is acceptable for addition into the Brevard County Shore Protection Project. 
The Mid-Reach Segment is evaluated as a stand-alone project in this report, although some 
reduced costs may be realized by combining construction activities with the other portion of the 
Brevard County Shore Protection Project. The GRR will determine if the project is technically 
sound, environmentally acceptable. and economically j ustifie<l. 

·r he Mid-Reach is located on the l:ast coast of Florida just south or Cape Cam1veral. 1 he Mid
Reach consists or appro:-;imately 7.8 miles of the Brc\'ard County shoreline. from the south end 
of Patrick t\ii Force Base to just north of tht.: city of Indialantic (from Depa11ment of 
Environmental Protection ( 0 EP) monument R 75 .4 to RI 18.3 ). This length is recommended 
rather rhan the 7.6 miles in the stud) authorization in order to complete Lhc entire length bcmee11 
Patrick Air rorcc Base and the constrncted Bre\ ard Count) South Reach Shore Protection 
Project. The municipalities of Satellite Beach, Indian Harbor Beach, and Melbourne are located 
\\'ithin the project area in addition to portions of unincorporated Brevard County. The goal of the 
project is to reduce potential storm damages for coastal structures along the Mid-Reach by 
expanding the beach berm and stab ii iLing the dune or bluff feature. 

0 B.JECTIVF.S 

·1 he ubjcethcs of this \\tirk are tu: conduct an IEPR ol'the Br.::\'ard Cou11ly. I I. Draft lntegrmed 
ORR (Draft GRRJ und Supplc1nenlal EIS (SEIS) in m:cordancc '' ith the Department uf the 
1\ r111y. ll .S. /\ rrny Corps of b1gi11eers, l'ea /fr1·fr11· cl l>cl'isiC111 Ooc1111H'llfs (EC I 105-2-408) 
and the <>nice l1rtvlmrng1.:111c11t and Budgc1 · :-. Fi110/ f 11fim1u11io11 <J11ali1y li11lh·ti11Ji1r l'ec!/' /?e1•ie11 
(I (1 lkcemher 2004 ). 

Peer ri:\ it.:\\ is 1.111l· of the important prnl·cJu11.:~ used tll cn~un: thal thL' Ltll:ilit) of ptiblisheJ 
i11ronnatit111 tllceb the standarJ~ ol tht.: ~cicntific nnd technical comrnunit) Peer rcvic\\ t~ piuill~ 
C\':tluatc~ thl. t l:irit~ l•f h) 11othc::-es. th~ \ aliuit~ lll'the research dc~ig11. the qualit) or data 
etil lcction f'l\ll'CdUn::-.. the l'l'bl1Sll1C:\" of the mcthnd_, t•mploycd. the appropriatCllC!:>S or thi: 
method:. lor lht: hyp1,thcses being tested. the t.::\tcnt tll \\ hich the conclusil'n~ lt.1110\\' frnm tht.: 
minlysi::- ;1nd thr c:.ln.·11gth and li111itatio11c: oftlw l'\Cra(( rwcluct. 

Bri!\:trd ( l•Unt;, I h•rida { 1Rl\ ,inti ~1 1"
l'lurd 11 l'R l{t p1<1 I 

lla11.:lk 
D~~~nth~I \) 200" 



l'his IEPR will analyze the adequacy and acceptability of economic. engineering. and 
environmental methods, as well as the models. data and analyses employed. The independent 
review\\ ill be limited to technical review and will not be involved in policy review. The pet:r 
review will be conducted by subject matter experts with extensive experience in engineering, 
economics, plan formulation, and env ironmental issues associated with coastal nood risk 
management. The subject matter experts wi ll be "charged .. with responding to specific technical 
questions as well as providing a broad technical (engineering, economic. planning. and 
biological) evaluation of the overal l project. 

The subject matter experts (i.e., peer review panel members) will identify. recommend, and 
comment upon assumptions that underlie the analyses and evaluate the soundness of models and 
planning methods. The panel members will evaluate whether the interpretations of analyses and 
conclusions are technically sound and reasonable, provide effective review in terms of both 
usefulness of results and of credibi I ity. and have the nexibi I ity to bring important issues to the 
attention of decision makers. The panel members may offer opinions as lo whether there are 
sufficient technical analyses upon\\ hich to base the ability lo implement the project. The panel 
members will address factual inputs. data. the use of geotechnical , hydro logic. and hydraulic 
models. analyses, assumptions. and other scientific and engineering tools/methodologies to 
inform deci sion-making. 

DOCUMENTS PROVIDED 

I he fol kl\\ ing is a I ist or documents and ri.:ference materials that "ill be prm ided for the rev ii.:\\ . 

The documents an cl files presented in hold font arc those'' hich arc to be reviewed. 1\11 
llther documents an: pro\ idcd for releren~c. 

• Draft General Re-evaluation Ucport ancl Supplemental EIS for the Mid-Reach 
Segment of the Brevard County, FL Hurricane and Storm Damage Rcductio11 
Project (March 2009) 

• Drnft Appendices to the Draft General Rc-ernluation Report and Supplemental 
EIS for the Mid-Reach Segment of the Brem rd Coun~ , FL Hurricane and 
Storm Damage Reduction Pa·ojcct (March 2009) 

• l JSACE guidance. l 'eer He1·ie ll' q/ /)edsion J>oc11mt•111.' ( I~(' I I 05-2-4 1 O). dat~d 
i\ ugtbl ~2. 2UUS 

• CFCW-l'P Mcmornndum, J akJ M:1reh 3 1. 2007 
• Ollicl' of'l\ la1rngc11wnt and HuJget·:. Fi11al /11/0111u11w11 !Jt/(/li1_1· /fo/leri11 /11r l't•c•r 

Ue1·iC'11. rl· lca'icd D:.-ccmhcr l 6. 2004 

111~\.lnl I. (•11111.\ I h1iid I (1RI{ ,111\l '\1 I~ 
I I I 11 11 l'H lh-f'•l•I 

II· I l!ClllCll~ 
I ),'\.('nib ·r 11. ]r1·1•l 



SCHEDULE 

IEPR 
Task 

4 

5 

7 

Activity 

Kick-ofT Meeting 

Re' icw documents and charge sent to panel members 

Panel members complete their rcvie" and pro,·idc comments to 13a1tcllc 

Ballelk prcn idc5 merged indh idual comments and talking poi111s for panel re\ j.::,, 
telccon le re nee 

Com enc panel r..:de\\ telo.:c.:1111 lercncc 

l3a11cllc prln ide, linal panel comment <lirel·th.: Ill panel 

Pan<.'I prm ic.k, linal p:mcl com1111:11l> 111 B<.i llcllc 

Ballcl k pnwidc' fei:dhricl- to peer re1 ic\\cr~ t•n linal panel co111111cnb/pa11d 
pro1 ii.k, re\ isc<l final panel ..:onirncnt> per llalldle fcc<lback 

Battc llc distrihulc> f'i nal II .PR Rcpnn w p;mcl for re1 k\\ 

l'am:I pnn iJe, ct•mmcnh on J inal 11 I'll llepnrl 

Ballcllc submih Final IEPR Rcp11rt tn l l'.A(. I 

Ha11clh: inptll~ linal p;111..:I c11m1111:nh 111 l>rC. he..:b 

lfSA< .. 'I· PIYI pro1 iJc, Jrali F\ alunwr rcspc•1hcs/ciaril~ ing q111.:sti011<; to Ballclk 

Uattcllc prol'iJ..:s IJrali l '<1lua1nr Rcsponsc' tmd claril~ ing question' 111 p.111c1 \Li 
i:-mnil (\\'or<l document) 

l'c.::r re1 k\\ er> pw\ id..: !3a1tel k \\ i1h d1 all BackC'h..:.:k n:spnns.:s: Hall\!ll\! :11111 
panel tclc1·011 ti:r..:,1c..: 10 discu~~ 

I ek<:\1111\:ren..:e II ith Ba11clk. pa11c1. and l '""' I I•> di'l"ll'' li1ul r•111cl C\lllllllt.:llh. 

drall re'l"'ll'e'. ,\: l JS,\t'I l'l,1ril~·ing qu1·,ti1>11' 

l IS1\l I· input~ I i11~l I '.!111.111.r ro:,p1>1I,l's in I Jrt lt.:d,, ( llaltdk db1rib111l'' I in al 
I\ ;1l11.11lir 1<.:'ptirhc-. l" p:111,·I) 

l~~,.11d ( lHllll). I Ioli J.1 (11\1~ .ind <.,f:l°'i 
I i01.1l ll"l'R l{ql(lri 

U-

Projected Date 

October 6, 2009 

October 2. 2009 

November 3, 2009 

No' ember I 0. 2009 

No' cmba I '.l. 2009 

N01-..:111bcr 16. 2009 

No1 ember 23. 2009 

Nm cm her 25. 2009 

Dcc.:1:111bcr 3. 2009 

Dcccmh..:r 7. 21lUll 

lkc..:mbcr 9. 2009 

lkccmh.:r 11. 2009 

D.:c..:111h..:r 22. 2009 

D..-c..:mba 2 .. t 2009 

.1:1nuar) 5. 20 Ill 

Januar) 21>. 20 Ill 

I ..:lllllJI) 10 20 Ill 

I "bru:11) l'J. l\11\1. 

I d1r11.1r) 22 .. ::'O 111 

r.1 .. .:Ii 31. ~llltl 

Ha1tcllc 
I l"'<!lllh..:I •I, ~11()1) 



CHARGE FOR PEER REVIEW 

Members of this peer review panel are asked tu determine whether the technical approach and 
scientific rationale presented in the Brevard County, FL Draft ORR and SEIS are credible and 
whether the conclusions are valid . The reviewers are asked to determine whether the technical 
work is adequate, competently performed, properly documented, satisfies established quality 
requirements, and yields scientifically credible conclusions. The panel is being asked to provide 
feedback on the economic, engineering, environmental resources, and plan formulation. The 
reviewers are not being asked whether they wou ld have conducted the work in a similar manner. 

Specific questions for the panel members, by report section. Annex, or Appendix. are included in 
the general charge guidance, which is provided below. 

General Charge Guidance 

Please answer the scientific and technical questions listed below and conduct a broad overvie\\ 
of the BrevarJ County. FL Drafi ORR and SEIS. Please focus on your areas of expertise and 
technical knowledge. E\en though there are some sections with no questions associated with 
them. that does not mean that you cannot comment on them. Please feel free to make any 
rck-.ant and appropriate comment on any of the sect ions and appendices you were asked tll 
revic\\. In addition. please note the fo llO\ving guidance. Note that the panel will be asked to 
provide nn o\'crall statement related to I and 2 bclo\\ pet USACF guidance (EC 1105·2-410· 
Appendix 0). 

I. Assess the adequacy and acceptabilit) or the economic. engineering. and 
environmental methods, models. and analysis used. 

2. Ir appropriate. offer opinions as to whether there are sufficient analyses upon which 
lo base a recommendation for construction. authorization. or fund ing. 

3. Identify. explain. and comment on assumptions that underlie economic. engineering. 
ccological. hydrological. plan formulation. or enviwnmental anal} scs 

I. Evaluate \\hethcr the interpretations nf analysis and conclusions arc reasonable. 

~. Pl\:ase focus the ri:\'ic\\ 011 scientilit information. including factual inputs . data. the 
u~c and SL)llfldncs' of nh)dels. anal) scs. assumption~. and other ~cientifk and 
cnginceri11g m::iltcr ... thut inform dccisinn 111ai..er:>. 

(,, J>kasc do not nWKl' rcc{itnriiendatinn" 011 \\'hethl·r ;1 partinilar ~1ltcrnati' c shoulJ h1: 

1mpkmen11.:J. l'l \\hcth~1 }l'll \\uulu hm c CL•nduck:d the \\11rk in a similar 11wn11c1. 

l\bll rkasc do llOl L"l'llllllClll (>ll 11r llHtkC' fCC\llllll1C1Hfaliu11s Ull p1.1JiL'~ issue" and 
decisic1n making. 

7. 11 tk~in:d. ranel 1111.:mbct ~ c::tn c~1111act 011l· uthcr. I h1\\l'\'er. panc.:l memb..:r:. should 
not cuntact an~°l)l)l' \\ hn is llr was im \)I\ c.:d in the project. prc.:parc.:d the subject 
documcms. nr \\,1~ pa1 t , ,r th c- lJSACE I ndc.:pcnucnt I c<.: hn ical Rc,·ic\\. 

Br~\,11d l ounl\ I lr>rida {,({!{:ind '\I,.., 
I w.tl 1 l f'R 1~~11,1 , 

Ballelk 
l><:u111kr IJ. J l1()Ci 



8. Please con1ac1 the 13allel le De put) Project Manager (Ken Cowen, 
l.:Cl\\ cnk.fci.banel lc.orn.) 01 Project Manager (Karen John~on-Young. johnsl111-
\0L1nuk0 bauclle.orn) for requests or additional information . 

9. In case of media contact. notify the Battelle Project Manager immediately. 

I 0. Your name wi ll appear as one of the panel members in the peer review. Your 
comments will be included in the Final IEPR Report, but wi ll remain anonymous. 

Please submit your written comments in electronic form to Ken Cowen, 
co wen kr@battcllc.org, no later than N ovcm her 3, 2009, 10 pm EDT. 

Brt"\ ;ir.I l 1111111'. I l.1ritJ 11lrn : r1 J ~I '' 
I 11iu t II !' R ({ q'nll 

I\ [3,111rl Ii: 
f J ·1 ernhi:'I q :.'POCJ 



Bre\ ard County, Florida Mid-Reach Shoreline Protection Project 
lndepcnclcnt External Peer Review 

F inal Charge Q uestions 

GENERAL QUESTIONS 

1. Please comment on the extent to which it has been shown that the project is 
technically sound, environmentall y acceptable and economica lly j ustified. 

2 . Are the assumptions that underl ie the economic. engineering and environmental 
analyses sound? 

3. Comment on the adequac) and acceptabi lity of the economic. engineering. <111<.l 
environmental methods, models and analyses used. 

4. In general term!'>. arc the planning methods sound? 

5. /\re th\? intcrpretnlions of analy!'ii~ and co111.: lu -,ions based on the analysis 1casonablc? 

SECTION 1.0- STUD\' INFORMATION 

1.1 Introduction 

6. In your opinion. hm c all of the necessar) critical issues been taken into account in the 
GRR? 

J .2 Study Authorit) 

No question<:.. 

l.3 Purpose and Scope 

Nu quc:;lio1l' 

1..$ I .oration of the S tud) Arc~' 

J.:\ I1i ... to1·) of the lin l'Stigatio11 

Bi~\ 11tl 1 111111\). I I •ricl.1 C1RR :II' I !'I I~ 
I 1ri.ll t I Pl~ fh·rc•rl 

IP l~:1ttt:ll.: 

ll .... ..:mh,· '' · 2onr1 



1.6 Prior Repo rts a nd Exis ting Projects 

7. Have the authors captured all critica lly important prior studies pcrfonned relative to 
the study area? 

1.7 Planning Process and Report Organization 

8. Does the integrated GRR/SEIS fulfill the requirements of both a GRR and SEIS? If 
not, what is missing? 

SECTION 2.0 - EXISTING CONDITIONS 

2. 1 Gene ra l 

No questions. 

2.2 Phys ical Conditions 

No questions. 

2.3 Endronmcntal a nd Historic Resources 

9. Comment on the thoroughness and accuracv of the ge neral environmental selling 
describec.I for the project study area. 

10. Please comment on the vegetative resources presented under existing condit ions 

11. Ha\.e the plant species occurring in the study area been comprehensively and 
con-ectly identi fi ed'? 

12. /\re the plant 5pecies described suntcientl~ to nccuratel) characlcri1c ::.itc-specifit 
c'\isting C<'nditions'? 

Ii ( nmnK·nt 011 lhl' thrcatcn1..'<I and l."ndang~r1.'J species pr~semcd unde1 cxi~ting 
t:lllld it i<lll!-. 

I I. I Im 1.• the- 1hr~atcm:d and c11da11g1.:rc:d spc~·ics 11cc.:urring in the stud~ a1t.'ri hcc11 
ClH1lprc.:hc1hi\ e!y ancl com:ct l) id1.:nti tied? 

1.5. ;\11: the lhn:atcm:d and endangt.'rt:d specit:~ iJenti!i..:J dcsnibcd suffick111 I) h1 

~11.:curalcl) characterize .sitt:-:-.pecillc.: c.\isling conJitiuns? 

Ir.. I~ the u::.age. meaning. c.Ji,t1 ibulil•ll and i111errclntio11-.hip ul'thi: lcrn1~ ·11L'arslH11c 1ock 
~1u1cnip. · ·1i:1rdlwllom lnrdgt\)Und. '1.:(1qu i11a· and ·Sabcllurild \\f.lr111 1l1ck." 1c~1dil~ 
apparent? 

B1,,:ird < t•olll) I k•11d:i C1RR ,11111 'l· I~ 

ri11nl !!·PR Hcp<1rt 
B 111 Bfllll•ll, 

I 'L'•o:mh.:r '1 •(JO'' 



17. Is the environmental relevance and significance of these lithologies cl1.:arly explained? 

18. In your opin ion. is it appropriate to use the June 2004 estimate of 3 1.3 acres of 
ncarshorc hardbottom as a baseline for assessing impacts (noting that 51.4 acres were 
exposed in January 200 I)? 

19. Please comment on the extent to which seasonality and other factors might result in 
fluctuating proportionality of rock exposure/burial in high energy inter-tidal and sub
tidal zones. 

20. In your opinion. it' the extent of hard bottom near the time of construction is different 
from the baseline assumption of June 2004 that was used. would the results of the 
impacl analysis vary? 

21. Comment on the fish and \\'ildlile resources presented under e:-..isting c.:onclitions 

22 . /\re the species discussed suniciently descriptive to effective!) characterize sitc
spcci fie current conditions'? 

23 Docs the description or fish and wildlife resources effectively cnpnm: spatial 
heterogenl.!it) nnu il~ effects on ecological di\ crsity? 

24. I lave species of birds that occllr in the stud) area been comprehcnsin~I) and correctly 
idrnli !it:<l? 

25. Does this section adequately characterize existing Essential Fish I labital (EFI I) for 
the purposes of the project? If" not. what additional information should be included? 

26. Based on your experience. \\'ill the project affect EH-I in \\ays other than those 
described'? If so. please describe hem . 

1A Economic Condition~ 

SE(' noN 3.0 - FLl'J URE WJ'fll(Jlf"I PIH>JEC I C U NUITIUNS 

N11 quc~tinn:-. 

11· I 1 Bn11ell.: £tr<.'\n LI t 1111111~. I l1•1i•I t1lm tind ~f 1'-
1 111.d 11 Pl~ Htp ·n I k Chd•t'r 'I 10Ct<) 



3.2 Ph)sical Conditions 

27. Comment on the accuracy of the calculations for detem1i11ing sea level rise and the 
appropriateness of the assumptions associated with the sea level rise projections. 

3.3 Property Owner Response 

No questions. 

3.4 Economic Analysis 

28. Comment on the clarity and appropriateness of the approach used to calculate the 
future without project damages. 

3.5 Environmental Resources 

29. Based on your h.nO\\ ledge. arc the stressors identilied in the li.1ture without project 
condition reasonable and well justified? 

30. Based on your knowledge, is the suggestion that hardbottom mny slow long tem1 
shoreline reces~ ion rates reasonable? 

SECTION 4.0 - PROBLEMS AND OPPORTUNITIES 

4.1 Public Concerns 

No questions. 

4.2 Problems and Opporlunities 

31. Docs the problem .statement ackquatcl~ Je:-.cribe the pt'l.'hlem and the solution 
presented in the document? 

.LJ Plann ing Objccti\'<.'!' 

Plc;1~1..' c1..'lllllll'llt on th~ <.·omprehcn ... i-. c11e--~ t•I' 1h~ de:-1:tiptil111 1.if tht> _t:ll1.: u11d lncHI 
objl.'cti\e~. \\'lint. if :11 1~thing. is mis~ing? 

.i.4 Planning Constraint~ 

B1c\, 1d ( .i1111t). I t0 11id 1 i!{I\ n11,l ...,I 1\ 
I 1•1al ll Pl<. Rq1,111 

B-t_ l\:i11elh 
flc,·l·11l1,.1 'J .,rm•J 



4.6 Decisions to be Made 

No questions. 

4.7 Agency Goal or Objective 
No questions. 

4.8 Scoping and Environmental Issues 

33. Please comment on the comprehensiveness of the list of environmental issues 
relevant to the proposed action. 

34. Please comment on the impact measurement means listed. 

35. Please comment on whether the list of· issues eliminated from detailed analysis' is 
appropriate and comprehensi \ e 

4.9 Permits, Licenses, and Entitlements 

No questions. 

SECTION 5.0 - FORMULATION AND EVALUATION OF ALTERNATJVE PLANS 

5.1 Plan Formulation Rationale 

No questions. 

5.2 Management Measures 

36. Please comment on whether all possible structural and non-strm:tural managc1rn.nt 
measl!res have been identified and evaluated. What. if anything. b mi"sing? 

J7. Plcnse comment on whether the <:riteria us~<l to evaluate and screen the ~lructural nnd 
11011-struclllral manage1ncnt mcm:urc:- ure appropriatt·. Wm. suffic11:·n1 data m nllable 
10 eliminate Sllll1C of"the rni.:asure-, fro111 l"llrthl'.1 '-'!lid~ 'I 

5.3 hsut•!i and Rasb for Choicc 

~8 . l'k·as1.· C(IJ111\lcnt 011 \\ h1.•th..:1 the mam1gcmcnt m<:HMtri.: !'i1:1: ,•ariations l1s1eJ i11 
1 abk "-'.? me comprehcnsh e. 

39. l'lca:-1.• 1.'1.Hrnne11t 1111 the ~crcening metlwc.k,log) u~cd \11 ~\· altliHI.' th1.• t> alt~rnati\c~ 
und (, rl?ac h~:-. 

Ll1,·,.ird t'(ltlJlt). f l11rid.1 ftl{R, ,.,1 ~l'l"i 

I 111..il If f'R ({, p1n1 

n 1, 11n11c11~ 
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5.4 Preliminary Array of Alternatives 

40. Please comment on the accuracy and comprehensiveness of the discussion of 
hardbottom impacts. 

41. Please comment on the cost and benefi t evaluation methodology and assumptions. 

42. Please comment on the discussion of available offshore materia l. 

43 . Please comment on the comprehensiveness of the construction cost estimates. 

44. Are the calcu lations used lo detcnninc the amount of mitigation that would be 
necessary appropriate? 

45 Please comment on whether the discussion of mitigation options is accurate. realistic, 
and comprehensive. 

4(1 Please comment on the comprehensiveness. of the mitigation construction discussion. 

47 Please comment on thl' accuracy and rn111prehensive11ess of' the mitigation cost 
estimates. 

41{ Please comment on the accurac) and comprehensiYeness of the /\ verage Annual 
l:quivalenl (AAEQ) costs and benefit cakulations 

49. Please comment on the accurac) and comprehensiveness of the cost effectiveness 
analysis. including the benefit-cost ratios. 

50 Please comment on the engineering concerns which led to the numbe1 of potenlia I 
plans being decreased. Are these concerns realistic? 

51 Please c11m111ent on the cn\'irl1n111cntal concerns whic:h kd to the number l1 t'potl'11 tial 
plans being decrl'asctl. An:.' the:-c ctmc.::rns realistic') 

5.5 Comp:1d.,.011 of Final Ana~ of A ltc1·na tiH'!> 

~ 1. l'l.::n:-.c comment on the ac<:u1 at·~ :11 1d comprchcnsi\ l!n~-s "1f the Ii 11 H1lumcs 
l'alculation~ ( l'<ibll' :"-12) u ... cd lo tlc:-ciihl? thl' lin::il arra~ ofnltcrnati\ l':-

5.:1 Pleu:;i: l'\1mnic11t tin till· aL-c:urac~ and comprd1cnsi\ c11c~s of Lhl' ~.-<1kulatii._1n ul· 
COllStntctitlll <;n:-,t-. (I ahle 5-1 ') ll '."Cd lo describe the linal ~lrray of <i lt\.Tllati\ l'<.,. 

H1i:\ .trJ ( ou111~. I lt111da (•RR .l!ld "' I~ 
l 111.tl lf·l'I' Rrr11rt 

l~· 14 Llallcllt> 
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55 Please comment on the accuracy and comprehensivcnes~ of the ca lculation of net 
benefits (Table 5- 14) used lo describe the fina l array of alternati\ es. 

56. Please comment on the accuracy and comprehensiveness of the ca lculation of level of 
erosion protection (Table 5-15) used to describe the final array of alternatives. 

57. Please comment on the discussion of how the tradeoff analysis was conducted during 
the plan formulation process. 

58. Please comment on the discussion of hov,• the Environmental Operating Principles 
were considered during the plan formulation process. 

59. Please cornment on the accuracy and comprehensiveness of the direct and indirect 
impacts listed in Table 5-17. 

60 Please comment on whether the impacts to envi ronmentnl factors associated with the 
proposed action have been accurately and comprehensively described. What, if any. 
add itional information should be included? 

5.6 Plan Selection 

No questions 

SECTION 6.0-THE RECOMMENDED PLAN 

6. J Description of t he Recommended Plan 

61 . Please comment on the extent to which the recommendations are con5istent with and 
justified by the environmental impact analysis. 

62. In your judgment. is the loss t)f' 3.0 acres of nearshorc rnck nut of 31.3 areas rninimal 
and unavoidable? 

6.2 l>ctnilcd Cost E!'tiniatl's {MCACES) 

No quest it•ll:' . 

(l •• ) Design and ("(lnstrnction < 'onsiclC'rations 

63 !'lease co111ment nn \\hcther the pNc:nlial impacts f°l'l11111hc: Jrainagt> tllttfalls lt1i:akd 
within th~ project im:a hav1;. been :iddrl'sscJ . 

<•4 . Pkasc er• 11rnc111 nn wh~tht'l the pt•h.·mial <111lhrupl>g1.:11il rnu:-i:-.. t•l"b1.:ad1 t:rosi11 n uc:h 
a-. t: .xisl in~ (or pwposcd) ~c::.m a lb has ht:t.:ll gi\ l.'ll ackqualt.: c0nsiderm ion i11 th e: 
Jl', i:l(lprnc:nt 11r ;ilti:rnath c~ 

Brc\ :ird ( \1Unl,\ . I (,1n tl I u l\I{ and .... , , .... 
frn:1l IPPR Rcp01l 

li .111..:llc 
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65. Do the model resu lt5 support a ··system" appruach lo the impact analysis and 
alternative design? If not. explain. 

66. Please comment on whether the project setting and length, wave height. background 
erosion rate and sand characteristics have been adeq uately addressed in the project 
analysis for the development of the preferred alternative. 

67. Has the feasibility of constructing the proposed measu res within the various project 
reaches been adequately addressed? 

68. Please comment on the construction methods and sequence outlined for the off-shore 
dredging. transportation and placement of the beach fi 11. 

69. Please comment on the design and construction methods outlined for the articulated 
reef mat to be used as a reef structure mitigation measure. 

70 b there su ffi cient documentation to support the Construction Profile and the Initial 
Equi librium Profile sho\\n fo r the dune fill cross sections and the schematic typical 
beach fill sections? 

71 Please comment on \\hethe1 there is sufficient analysis to support a ma>.. imum 
longevity of th e use of fi 11 materia l presented in the "Qua I it\ Assurnne(' for Beach Fi II 
Sediment and Dredging Activ1tic::.". 

(1.4 LERRD Consideration~ 

No questions. 

Ci.5 Operations and Maintenance Considerations 

T2 . Docs the project monitoring plan ad<lr\:ss the objet:t i\ c:-. I istcd in Section 6.5.2? Ir nut . 
\\hat if anything. b missing'? 

{1.{1 S11r11rnar) of Accounts 

No questions. 

(1.7 l~i'ik and tJnn·1·taint) 

73. ( 0111l11l'llt l111 the l't1mprchc11Si\ CllCSS of Lhe risk Ulld llllCl!rtHilll) \111:11) ~is. 

Ci.8 I 111plcml'11tulio11 l{equin:mcnt~ 

Ur~\:Jr!l 1 1111111). l kiri.!. <.RI{ <Hh1 °'' l._ 
1"111:11 lt·l'R l\t'p,~11 

B 11t l\:111.:11 .. 
I kct>111hcr 'i. 2f\fl11 



SECTION 7.0 -ENVJRONMENTAL CONSEQUENCES 

7.1 Environmental Evaluation Methodology 

74. Please comment on the accuracy and comprehensiveness of the methodology used to 
evaluate environmental consequences of the project. 

75. Please comment on the adequacy of the data collected and/or analyzed for assessing 
environmental consequences. What, if anything, was missing? 

76. Please comment on the use of the Uniform Mitigation Assessment Method (UMAM) 
and the Habitat Equivalency Analysis (I lEA) during this project. 

77 . Please comment on the extent to which the impacts to coquina rock outcroppings 
have been avoided, and if not avoided. minimized? 

78 I ransects perfonncd in 200 I through 2008, indicate that there is significant natural 
dynamic fluctuation in the amounts nnd locations of e:-.posed ncarshore ha rel bottom 
along the project area . In your opinion. to what extent might the preliminnry finding 
from these transects affect the impact assessment outcome? 

7.2 E.ffccts on Significant Resources 

79. Comment on the description l1f' anticipated etleds of the projet:L on significant 
resources. 

80. Comment on the statement that the placement of beach fi 11 material will not have 
adverse effects 011 \\ate1 quality . 

81. In your opinion. is the pn:d iction that ti ll placement" ill initially impact nbout 1.0 
ac res of nemshorc rnck and thnt the rock will becumi.: inc reasing exposed over timl. 
llllimatel) reducing to 1.6 or 1.8 acres depend ing on the plan that is implemenh:d 
n:asonabk'? 

t:2. Arc the sii'l.'. characteristil's :ind ph1l'i.:rni.:11t ol'mitigatillll red\ <tpproprialc to prll\ i<lc 
c111npi.:nsat111) mitigation !111 i.:n\ i1"l111111cntal impact..; 111 thc ncarsli.1re rock resources? 

~n l\1111mcn1 <111 tlw uci.:t11ac) anJ nunprchc11siH·ncs~ of the disl'Ussiu111111 pri.:dictcd 
l.·ffccts 11f'thc NED Plan and I.PP hl'nch till plac:emcnt acti\ itic~. and the No-Action 
\lternati1e tin the :-:ig11itil-a111 r1.':>lH11cc-s identified the r--.lid-Rc;ich Prnjcct stud) an:a. 

~4 . l '"rnrncm nn tht• HC\.'llrac~ and comprchcnsi\'1.:ncss of thi.: tliscu::.sit•n llll geni.:rnl 
impacts tif th~ Nl~J) Plan amt 11'1' beach lill placement acti1•itie.;;. and the 'NCl-Acti011 
A llc111:1ti\ l! and 011 i111pacts to spt:l'i fit· hahitah <llld l;Hlllil, 

II , 1 •• rd ( 11•11l) I lt•ritla GK!{, 1 d ~I 1i.., 
I i,1:il 11 l'R lt.:pc>n 

H:il!clk 
1 l~i:'COlhl:r C) "l(l(tl) 



V' u). 

86. 

87. 

88. 

89. 

90. 

91. 

Comment on the effects ot the proposed project plans (NED Plan and LPP) 011 fish . 

Comment on how the proposed project plans (NED Plan and LPP) affecl birds. 

Comment on the extent Lo which the socio-economic impacts are adequately 
described and justified. 

Are you in agreement with the statement that the project area does not include lands 
with in CBRS or wilhin OPA units? 

Please comment on whether the water quality impacts associated with each 
alternative have been accurately and comprehensively described. Whal, if any. 
add itional information should be included? 

Please comment on whether the public safety impacts associated with each alternati ve 
have been accurately and comprehensively described. What, if any, additional 
information should be included'? 

Please comment on whether the cumulati ve impacts to environmental factors 
associated with the proposed action. and previous and futu re actions. have been 
accurately and comprehensivel) described. Whnt if an). addit ional information 
shou ld be included? Also see Appendix J. 

SECTION 8.0-PUBLIC INVOLVEMENT, REVIEW. AND CONSULTATION 

8.1 Public Involvement Program 

92. Bnscd on your experience with simi lar projects, has adequate public. stakeholder, and 
agcnc)' involvement occurred to determine al I issues of interest and to ensure that the 
issues have been adequately addressed to the satisfaction of those interested parties? 
If not. whal additionnl public outreach and coordination acti\·itics should he 
conducted? 

8.2 Institutional lnrnlvemcnt 

8 ,.'\ Additional Required ( unnlinatiun 

NA Scoping and Ora rt SF.JS 

1310.:\ .1rd t ·01 1111:., I lorid:i r 11{1\ .111d ',! I' 
I i1111l I !"PH Rt po11 

U.11 trll.: 
IJcccmh~r '1, ~ \1( 1t1 



8.5 Agency and Public Coordination 

No questions. 

8.6 List of Statement Recipients 

No questions. 

8.7 Comments Received and Response 

No questions. 

8.8 C ircula tion of Final SEIS 

No questions. 

SECTION 9.0 RECOMMENDATIONS 

?.1 Orn ft Hems of Local Coopl'rntion 

No questions. 

9.2 Disclaimer 

No questions. 

9.3 Certification of Public Accessibili~ 

No questions. 

APPENDIX A- ENGINEERING OESlGN ANO COST ESTIMATES 

93. Comment on the clarit~ and apprnpriaknes:-; of the appro::ich ust:d to estimate project 
~and and nick \ olumc!'. 

94. Con11111.~nt on th1: ndeqtHIC) nl'thc p1\1pl1~L"d mitigation. 

95. l'lea:-.c n1mmc11L \\ ht:Lht:r thl.' pt\>pnscd bnn\1\\ material is \H~ll-suitt:d !Or hc:-1ch fill 
material !'rnm nn engineering. cc01wmic and ~n\'inmmentol stn11dpoi111? 

11(1. I ~ the\ nlumc of a\ai labk burru\\ mall: rial a fit~t\)t i11 future nourishnwnl m:ti\'ilics'.1 

97. I las lhl? 1ok ot baLkgroumJ l't11sio11 been adequate!) 1:011sidcn:d in tlK' rnodi:I 
ana lysi~'! 

Hrn ud (\1un1~. I l\\ri(1;1 Ci RR a11(! '-.I l'-
1 1nal II PR l{~p·~~1 

H II) B:l\l<'lk 
I 11·< ~111h..:r 9, ](1()t) 



98. ls the projected timeframe needed to replenish the borro\\ rnateri[ll reasonable? 

99. Based on past storm events (\.vave height and volume losses), please comment on the 
resu lts from the SB EACH Model and the ability of the model to predict project 
success. 

I 00. Please comment if the nearshore reef engineering challenges have been adequately 
assessed. 

I 01 . Comment on the appropriateness and suffi ciency of the assumptions included in the 
MACES analysis. 

102. Comment on the extent to which the identified costs arc reasonable and the cost data 
are credible. 

I 03. Comment on the extent to which the risk elements have been sufficiently identified 
and characteri7ed. 

I 04. Comment on the extent lo \\hich the total project cost summary is consistent with and 
supported b) the cost and ri sk analysis 

I 05. Comment on the a<lequac) and nppropriatcness of the overall cost estimation 
approach. 

APPENDIX B -ECONOMIC ANALYSIS AND BENEFll ANALYSIS 

l 06. Comment on the assumptions. data. and the adequacy and appropriateness of the 
approach used to determine the strncture and con lent value at risk of storm damage. 

I 07. Comment on the assumptions. data. and rhe adequacy and appropriateness of the 
approach used to thL C5timate the storm damage reducti<'tl benefits of the project 

I 08. Comment on whether all significant opportunity costslhcnclits of the p1\1ject ha' c 
been identifa·d and \ i\lucd 

APPENDIX C-REAL ESTATE 

I()<>. (\1111mi:1H nn the c:-:tcnt t\1 ''hi ch th-.· 1\•al l'!>lati: anal) ;-;i-; adeqm1tcl) addrl.!,.,c:; 
ccon0111i1: and financial 'alu1.· 

Al'l'ENDIX 0- PllBLK. USE l>ETERMINATlON AND COST ALLOCATION 

lln:\ard< 111111t). f ln•idar1Kl\.:H1d:-t IC.. 
I 111 •• I ll'l'R R\:j"ILlll 

B:iucllc 
I )i.:1."\.'lllb~r 9 20(liJ 



APPENDIX E - GEOTECHNICAL REPORT 

I I 0. To what extent has the net impact of regional sea level and isostatic change been 
described with respect to submergence of the nearshore rock outcrops long term? 

11 l. Are the nature and distribution of the locally critical geologic units described? 

112. Please comment on the degree to which the characterization of occurrence and 
distribution of nearshore rock outcrops might affect the project. 

113. To what extent is the stated project goal consistent with the objectives listed in the 
GRR? 

114. Is the rationale used for identifying the most promising borrow areas clearly 
explained? 

11 5. I las sufficient sampli ng and analysis has been performed to appropriately characterize 
the candidate borrow area materials? If not, what ad<litional data are needed lo 

c:harncteri7.e the bo1TO\\ area materials? 

116. Do yo u agree with the calculation or quantities of sand available'? Ii not. exp lain 

I I 7. Do you agree that the November 2005 USA CE data are suitable for use in this 
projel:t? Whal additional tcsti ng Ill ight be performed, i ran)? 

l 18. Are the nature and distribution of native beach sed iments sufficiently characterized 
given the intended purpose? 

I 19. Do you agree with the interpretation of the data relative to trans\ crsc and alongshore 
uni form i ty? 

120. /\re the bom1\\ materials su itahk and rnmpatible with tlw nc1ti\'l' beach deposits'! II' 
not. c:-..plain. 

121. I )u) nu agree tlmt the Ollll'\)\\' 11Hllt:rial l'Ou!J rmvide 1111prun·d resi,tancc ti' .storlll· 
induced emsion':' 

1?2. Is tl1l' ll\C1lill i'actnnil l.U5 apprp11riat\.''! Ir nol. l':\plain. 

12 ~ In )11ur ~1pi 11ili11 limi.: all ut'tl1e nitical fo1:tPr:-. h1.:cn 1ake11 i11tP •1~c111mt i11 !.!\ ul11ati11g 
~111d ~ckcting th~ preferred botTfl\\ area'! lf'twt. \\hat. if anything. is mi~sing'.' 

Bi u rrd c l1u1H:. I lt111J.l <,RR .iml ~I '" 
l 111:i I 11 l'R I< c•pr1 1 

Batt<'lll 
I k..:en1ho:1 9, :!t1(1C) 



APPENDIX f - SECTION 404(B) EVALUATION 

No questions. 

APPENDIX G - COASTAL ZONE MANAGEMENT CONSISTENCY 

No questions. 

APPENDIX H- DRAFT COORDINATION ACT REPORT 

No questions. 

APPENDIX I-PERTINENT CORRESPONDENCE AND MAILING LIST 

No questions. 

APPENDIX J - CUMULATIVE EFFECTS ASSESSMENT 

No questions. 

APPENDIX K-ENVIRONMENTAL DOCUMENTATION 

No questions. 

Hr~·• :ml < t111111~. I h>nd:1 < tf(R :inti SI l~ 
l P1:il l I !•R l~cpnn 
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(Sent via Electronic Mail) 

Colonel Alfred Pantano, Commander 

Reference 4 
y,'t•TIF~ 

t-~:l '\ UNITED STATES DEPARTMENT OF COMMERCE 
,,,,_.. National Oceanic and Atmospheric Administration \"'i=.!:/ MATtONAL MARIN=: FISHERIES SERVICE 

Southeast Regional Office 
263 13'11 A venue South 
St. Petersburg. Florida 3370 1-5505 
(727) 824-5317; FAX (727) 824-5300 
http://sero.nmfs.noaa.gov/ 

January 30. 2012 F/SER4:/pw 

U.S. Anny Corps of Engineers Jacksonville District 
PO Bo)\ 4970 
Jacksonville. Florida 32232 

Altention: Candida Bronson 

Dear Colonel Pantano: 

NOAA ·s National Marine Fisheries Ser\ ice (NMl·S) reviewed the Final General Reevaluation Report and 
Suprlemental Environmental Impact Statement (Final SEIS) describing the Jncksonville District's 
(Corps) position fo1 the Brevard Count} Hurricane and Storm Damage Reduction Project Mid-Reach 
Segment On Januar~ 22. 20 I 0. NM FS completed n revie\\ of the Draft SEIS antl provided the Corp~ 
\\ith fi\'e recommendations to conserve and protect essential fish habitat (EFI I). These five EFH 
conservation recommendations are provided hclO\\ in italics follO\\ed b) the Corps· response in the rinal 
SE.IS to that recommendation 

I Th<! Final SEIS should i11d11de o discussion (!I thL' i111por1w1ce q/'1he Mid-Reach"' 111a111re ll'<Jrm rnck 
ret!fcolo11ies as a source cf lorroe.for 111ai/1/ai11i11g sabt!lloriid worm rock reefs 011tsidt1 the project area. 
l l1e Corps responded that the worm rock reef located \\ ithi n the project area does not differ from worm 
rock reef outside the project area (i.e .. reefs adjacent to Patrick Air Force Base and reefs\\ ithin Indian 
River County). and that only bet\\cen 2.6% and 4.1 % of the 3.78 acres of hardbottom predicted to be 
permanent I) impacted b} the project is colonized b) \\ orm rock reef. I urther. the Corps and its locnl 
sponsor belie\'e that recruitment ofsabellariid \\Orms within the project area is more ctirrelated with the 
distance ofrnck substrate from the shoreline ti.e .. intertidal reefs ver~lls sub-tidal rcel"s). than location ol 
thl' rnck along the coJstline. Citing a stuuy by tv1cC'arth) and 1 lollo\\ ay-J\dkin~. the Corps concludes that 
rn 11di1io11'; for successful recruitment and sellh:mcnt ofsabcllariid \\Otlll:i ocrnr at depth;; up lCl 4 .6 
meters. \\ hkh is tlk depth of the propo:;ed 111itig.atio11 site, nnd tlrnt this rccruitnw111 ~hould ofi<;d tlw 
)h 1te11t ial lo::.s (\( \\ orm rrn:k rcer fr um I he headl m I. ,\!kt l"l'\"ie\\ i ng the same !-!lid). NI\ 11:s be! icvt>· lh~1t 
although ~l'1t lenw111 ;m~l 1 c-nuitmt:nt l\111 oct:w at depths l'f •1 r, mi:ter· .. s11r\ ivfl I :111d gm\\ th 11 I' c0h1nics 
cn•11parable 1(1 that ol 11car'hl1rc wl1 •11 i~:-. is :.till 11ot clc-~u. 

I hl' ( nrp!> :tl'Q state:> th;1t suh-tid:il -;.ihcllariid \\Ollll!: "ere mNc fceund th:111 intertidal '" 1•nn~ anJ. 
bcet1u:-e th~ p1n_ject will tnitigatl' the kic:;r, of intertidal \\Llntt~ by 1:rca1ing offshore 1:nlc111k::-. the Corp~ 
c:>.flC'l'b the mitigation \\ill produce an adcquatl' (perhnp-. imprcwcd):-ou1..:e l•fs:ibdlariiJ \\l11m lar\ae. 
NMl·S ha:- rcYie\\l'U thi:> :-a111e Sllld>. ''hich \\a<; done primaril) on s:ibcllariid colonk·~. in Wc:;t Palm 
lknd1. C'ttrre111I~. \Ct) I\.·'' suh-1idal eolrnlil''i have been shO\\ll lCt exist north 11f Indian Riw1 Count). !>ll 
iL ~ 11111clear1h:1t thl' 111iti;;ati1•t1 reer,\ill p1ildl11:c nn n,kqllatc <;(1t1re~ Clf:-.abcllariid \\Nm lanuc N:-.ff~ 

dues 11111 nµr,·e thnt the l"inal !"\"IS clt:arl~ dcml111<;\rali.'~ thnt [he 111:.~ ol 1rn1urnl neur"hnrc sabl!llriid 



colonies trom the project area would have no affect on sabellariid worm populations in other areas. 

2. The Final SEJS should eva/11a1e a hybrid q( the Natio110! Eco110111ic Deve!opmem (NED) plan and 
locally Preferrt!d ?Ian (LPP) f or Reaches 3 and -I. 711is evaluation should specifical(r address ll'hetlrer ii 
ll'OUld 111ee1 the project 's objective and quant{fy !he d(fferences in dil'ect and indirect impacls 10 worm 
rock reef and hardbotlom betwee111he hy brid design a11d 1he NED and LPP designs. if this evaluation 
shows !he hybrid design ll'Oufd meet the proj ect purpose and impact less hardboltom habitat, if should be 
adopted as the recommended plan. 
The Corps responded that a total of 72 plans were evaluated for potential storm reduction benefits and 
impacts to hardbottom habitat. The Corps sees linle or no benefit to the hardbottom habitat from a hybrid 
of the NED plan and LPP designs. This hybrid design would result in a sawtooth beach template that 
waves and currents would eventually straighten. potenti ally impacting more hardbottom as Lhe Loe-of-fill 
equili brates to the shore. NMFS believes that burial through shoreline straightening more closely mimics 
natural processes and preserves some of the habitat value because the rick substrate would periodically be 
emergent and available for colonization, whereas continual burial of nearshore rock substrate through 
inclusion in a beach fil l temp late would li kely result in permanent loss of this habitat. 

J. The Corps should c:o11stmc1 and monitor the mitigation reefs.for cir leo.,·t one y ear before hegi1111i11g th!! 
heach fl II. 
The Corps agrees 10 construc t the mitigation reefs concurrent with the planned rehabilitation of the 
dredged material management area at Cape Canaveral Air Force Station. I3oth of these tasks would be 
completed prior to any beach fill and would allo\\ for monit oring and evaluating the mitigation site before 
any impacts occur to the existing hardboltorn resources . 

./. Ploce111e111 of the 111itiga1io11 r11e.fs closer to shore. and i11 closer proximity tr1 tit!! existing hnrclhutto/11 
The Corps acknowledges that while 1 imitations or constructability in shal lo\\ er \\ ater might be overcome 
through the use of specialized construction equipment (e.g .. jack-up barges). the potential for sand burial 
oft he reefs increases significantly as rec IS are placed shallower than the proposed depth of 15 feet. The 
Corps believes that placement of some reef materials in shallower water must be accompanied by a 
reduction in the min imum amount of exposed mitigation reef substrate that is to be consistently 
maintained. NMFS believes that the risk of partial burial of shallower more productive mitigation reefs, 
with a higher probability of sustainability and utilization by early life-stages of managed species. due lo 
their proxim it) to natural hard boll om habitat. outweighs the risks of placing the reefs further from shore 
\\here they ma) be less likely to sustain l'hmg111ato111a /apidosa colonies and may increase predation on 
the early li fe-stagec: 0f managed lish Iha\ are seeking refuge . 

5. A 1111>11itori11g program should b.: 1111der1£1kt•11 that t'Xlllllillt!s wili=c1ficm <Jfi/1,_• 111iligati11g /'('1!/.i hy.fi.,JiL'IJ 
·'l'•'dt'S and tht•ir prt!y and also e.rn111i11t!s llrt' rn on·1:1· 1!f tire i1fm111a ,_·01111111111i1h's 11·ithi11 the hm /'IJll ' 

m·,·a'. Re.,·Hlt., fro111 hoth 1111111itori11g cfiiirf, ·'"""/cl he i11corpora11.:d illlo (II/ adaplfrc! 111c11111g<'111e111 
11rup.rc1111 aimed <1/ 111cc1i11g 1/J,_• 11rc!iec1 ·., />ltrf1ow 11!tile111i11i111i:::ing i11111(1cts fo.fisl1L•1y r,_•.11111rc11s. 
I he Corps p:i1tially accepted this rccommendatit1n and is proposing a 111onitoring plan tlwt e"'mninc:. 
utilization n1 mitigation reefs an<l rcnwining n1.:a1:>hore hardbotwm b) invertebrates. jll\c11ik anJ adult 
lisli.:::;. nnd marine 1urtk~. Data" ill b1.' L'C'llectcd annuall~ and \\ill be evaluated an1.:r thl' Year-5 post· 
~llllStf'llctio11 ~un·e) lll us~ess the pn~iect's irnpucb IL1 the 111.:;u:-.hor1.· hurdbotlom and the pe1formanc1.' ot thl.' 
mitigation re..:-1. In regnrJ to th1. rh:isical m1111i1e1ring.. ureas of cxp\1:.cd h.udbotlom \\il l be assesc;eJ and ii 
the Average \\ith Prnjecl /\cr1.'age (/\ Wi'A) is kss lhan the Threshold Mitigation Acreage afte1 the Ycar-5 
sum:·y. or shouhl unnual asscssmenh l'f the A \VP/\ or r1o.:Mshore rock survrys 1ndilate significant trends 
lhdl arc adH·r~c or inconsistent\\ ilh the project'~ pr1.•dictcd perfonna111.e. then udapli\'1. management 
action..; \\Ollld ht: lClkcll. Jhe~l' <1L·ti01l\ rn:I) t'Oll~ist oradditional lllllllil(11ing.. analy:-1. and/or 
mndilicatiom lo thr pn~ic1.'I plnn; and the ~1ctions \'.<'uld he subiccl 11• co~1rdi11ntion b tween tl11.· ''Np:-. 
lr1l·al sp,111"-<•1. anJ regulat\11 ~ agt:nl'ic:-. 

-, -



In regard Lo the borro\\ site at Canaveral Shoals. the monitoring plan is limited to surveys of the 
bathymetric/volume changes onl). The Corps is not proposing to monitor infauna communities at the 
borrow site because the Corps believes ··as these organisms are very fecund, the dredged s ite is e:-;pected 
to quickly recolonize." Very little justification is provided in the FEIS of this point and the Corps docs 
not discuss studies of recolonization to pre-project conditions may in fact take several years if the depth 
of the borrow pit is more than several feet. The monitoring requested by NMFS would allow a full 
assessment of the impacts to infauna! communities that serve as a forage base for managed species. 

In conclusion, wh ile the FSEIS does not accept all EFH conservation recommendations made by NMFS. 
the FSElS does provide substantive responses required by 50 CFR 600.920(k) when the federal action 
agency does not accept EFH conservation recommendations. NMFS wil I not further elevate the decisions 
by the Corps to pursue a project design that would adversely impact EFH and a mitigation approach that 
may not fully offset those impacts. 

Tlrnnk you for providing, the opportunity to comment on this project. and we appreciate your staffs clo~c 
coordination with NMFS in this effort to protect Florida's li ving marine resources. Mr. George 
Getsinger, at our Marineland Office. is available if further assistance is needed. He may be reached at 

9741 Ocean Shore Blvd. St. Augustine. Florida 32080. (904) 471-8674. or by email <tt 
George.Gctsinger@noaa.gov. 

C ESAJ, Candida . Bron~on§usace.anny .mil 
l: PA. Eric 11.1 lughes@usace .arm) .mil 
tWS. John Mil io~V f\\s.gov 

St\FMC. Roger.Puglicse(!!);a fmt:.11\!t 
FDT:.P. Mart in.Scclingi.(!'dep.statl'.11 th 

NO/\ A PPI PPI Ncpa'«;noaa g.11\ 

I nmh.hq.ncpa~ffinoaa.gov 
F/Sl R. 11111f~.~c1-.cb:{f nou:1.gcn 
1"1SI .R-t l):nid.1Jak@no<1a.g11\' 
rl'-1 R q (icorg1.·.Ci1.·1:.-i11ger fa ll\l:i.l .• !!O\ 

I for 

Sincerely. 

Virginia Fa) 
Assistant Regional Administrator 
Habitat Conservation Di\'ic;ion 
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Highlights. 

• Fishes on boulder reefs and natural hardbottom were counted annually for 5 years. 
• Boulder mitigation reefs provided a habitat suitable for fish colonization. 
• Fish richness and abundance were greater at mitigation reefs than on hardbottom. 
• Fish assemblages on hardbottom and mitigation reefs had about 75% dissimilarity. 
• Boulder reefs do not provide an equitable mitigation for hardbottom habitat loss. 



ABSTRACT 
2 We compared the fish assemblages on a mitigation site to neighboring natural habi1at. Artificial 
3 reefs made of limestone boulders were deployed offshore Florida in August-September 2003 as 
4 mitigation for an anticipated nearshorc hardbottom burial associated with a planned beach 
5 nourishment. Boulders comprising a footprint of 36,0 I 7 111

2 were deployed on sand substrate, 
6 adjacent to hardbottom, to replace an expected covering of 30,756 m2 hardbottom. Nourishment 
7 of the beach was initiated May 2005 and completed in February 2006. Fishes on the artificial 
8 mitigation reefs and neighboring natural hardbotlom were counted annually in August, 2004 
9 through 2008, with 30-m belt transects and rover-diver surveys. Across all surveys a total of 

10 183 13 fi sh of 185 species was counted. Mean species richness and abundance were typically 
I 1 greater on the transects at mitigation reefs than on nearshorc hardbottom (NllB). MDS plots of 
12 Bray-Curtis similarity indices show a clear distinction between the mitigation ree fs and NHB 
l 3 fish assemblages regardless if the data were, or were not, standardi zed to account fo r nigosity 
14 differences. SIMPER analys is indicated the two assemblages had, on average. 75% diss imilarity 
15 Thus, while the mitigation boulders exhibited greater abundance and species richness than the 
16 l\HB, the two assemblages differed dramatically in structure. The mitigation reefs provided a 
17 habitat suitable for lish co lonization. I lowevcr, this habitat differed dramatically in ~iLc and 
18 appearance from impacted NHB and ercatecl a unique environment unl ike the NllB Thus, 
19 mit igation reefs in general, and boulder reefs specifically, should not be rdiecl upon lo prm idc 
20 an equitable replacement to Nim habitat loss 
21 

22 
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1. INTRODUCTION 
2 
3 World-wide, beaches are important tourisE destinations critical to local economics. For example, 
4 in the United States, about 75% of those with summer vacation travel plans include a visit to a 
5 beach (Houston, 2002). Beaches are constantly eroding due lo poorly designed coastal defense 
6 structures (i.e. seawalls, jetties, groin fields), as well as by rising sea levels, hurricanes and other 
7 natural processes which alter the shoreline (Silbemian and Klock, 1988; Wanless, 2009; Jordan 
8 et al.~ 20 I 0). In Florida, beach tourism contributes more than $39 billion to the state's economy 
9 (Murley et al., 2005) and lo ensure this tourism persists, an average of $20-40 million a year is 

I 0 spent on beach maintenance (Finkl, 1996) and larger amounts are spent periodically on beach 
11 nourishment projects. Beach nourishment (aka rcnourishment) is the ten11 for the dredge-and-fill 
12 process of adding sand to a location where the natural shore! inc has eroded. In Broward County, 
13 Florida, where thi s study was conducted, the total costs associated with the 2005-2006 beach 
14 nourishment exceeded $44 million. 
15 
16 Positive aspects of beach nourishment include an increase in: recreational activities and stom1 
17 protection (Fink! et al., 1988; Silbemian and Klock, l 988), properly values, economic 
18 stimulation (Murley et al., 2005), fl ood control, and habi tat for endangered species (Finkl, 1996) 
19 However, there arc also negative aspects of beach nourishment. Sand is often collected from a 
20 marine borrow site, transported, and placed onto the recipient beach This process has the 
21 potential to negatively impact natural hardbottom ecosystems al both sites . Nearshorc habitat ca11 
22 become buried when additional sand is added, and increased sedimentation may occur as fill 
23 material is naturally redistributed to a more stable profile (National Research Council , 1995: 
24 Wanless and Maier, 2007; Jordan ct al. , 2010). 
25 
26 The nearshore hard bottom (NHB) habitat in much of southeast F101ida is composed primarily of 
27 beachrock (Goldberg, 1973). The nearshore hardbottom ridge complex is a consistent structural 
28 feature throughout the area and is comprised of colonized pavement with nibble that contains 
29 variable sand cover dominated by encrusting zoanthids, alcyonaccan corals, and macroalgac 
30 (comprising 13% , 12%, and 16% total cover, respectively) (Moyer ct al. , 2003: Walker cl al., 
3 1 2008). Although its topographical complexity is low relati ve to other reef habitats, this substrate 
32 contains many small holes and crevices. which arc valuable habitat for cryptic species and 
33 juveni le fishes, and provides refuge and food items (Kobluk. J 988: Vare. 1991; Lindeman and 
34 Snyder. 1999 Baron ct al , 2004: Banks cl a l. . 2008). 
35 
3(, There have been prc\'iou~ studies of the nearshorc fishes in southeast Florida, al though mo~l ol 
"!> 7 I hem have been llllpublishl'd (Lindeman cl al.. 2009). Baron d al. (2004) characterized nearslrnrl! 
3X fish asscmhlagcs in Brn\\ ·ml C oun ly and round llC\\ :-clllcr..; and rnrl~ .ill\ cni\cs composed >84°'" 
3Y or the ncarshorc fish community. Of thcsL. >90% \\'ere grunts (Haemulidac). These juveniles arc 
-10 t~nmd in s ign ificantly highc1 abundance on nearshorc hardbollom compared to othc1 offsho1c 
41 rcL'I' trat'ts (Jordan ct al 200-1: rerrn ct al. . 2005). n.1rthcr highlighting the importance ('r 
42 ncarshor~' hahit<1t. Jn Pa l111 Reach County, Florida. a total of 118 fish species were observed on 
43 ncarshorL· reefs ( Varc. 199 1 ). Once agai n. the most frequently occurring fa mily" as J lacmulidac 
1-1 I indcman and l\ 11yck1 ( l 999) also sun eyed fish assemb lage~ in Palm Beach Count)' and found 
45 emly- lifo stages (newly ~citied, early ju,·c111k and juvenile) represented 8U'~,, of indi\'iduals 
46 '>\H \'L)'L'l1 .11 tlirL'c 11ca1 :-h\ll c :- i11.:--. Due to its pn•ximit) 10 shor-.:. 1hi:- Nlln \\hich ~cf\·-.:~ as 

., 
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I potential settlement and nursery areas for local coral-reel fishes, is vulnerable to the impact or 
2 beach nourishment (Lindeman ct al., 2009). A 1995 beach restoration project in Jupiter, Florida, 
3 buried NHB habitat, reducing the number of fi sh species from 54 to 8 (Lindeman and Snyder, 
4 1999). 
5 
6 ln Broward County a beach nourishment project was initiated during 2005 to restore I l .1 km of 
7 shoreline. As in other beach nourishments, government agencies required that the adverse effects 
8 of surface water activity be mitigated (Florida Statute 373.414(l)(b)). One popular form of 
9 mitigation for the impact on NHB is the deployment of artificial reefs made of limestone 

I 0 boulders (Palmer-Zwahlen and Aseltine, 1994; Cummings, 1994; Yoshioka ct al., 2004; Thanner 
11 et al., 2006). Yet there are few rigorous studies published on the effectiveness of this method. A 
12 study by Thanncr ct al. (2006), also in southeast Florida, did compare fishes on boulder reefs to 
13 neighboring hardboltom rccrtrncts. Although the artificial reefs were placed as mitigation for 
14 beach nouri shment, their study sites were 3.1 km offshore at 20-m depth and the fi sh 
15 assemblages differ significantly between the N I IB and the deeper offshore reef tracts (Ferro ct 
16 al., 2005). Thus, the Thanner ct al. (2006) study examined the compensatory attributes and not 
I 7 the cqui tability attributes or a mitigation effort. 
18 
19 The central question that our study was intended to address was: Arc the mitigation reefs 
20 effect ive replacement for fish habitat buried by sand fill? This overarching question was parsed 
21 into multiple sub-questions: I) Is there a difference in species richness (the number of species) 
22 between the mitigation reef and the natural hardbottom it replaces? 2) ls there a difference in 
23 speci fie species between the mitigation reef and the nah.1ral hardbotto111 it replaces? Are some 
24 species restricted to boulder reefs or to NHB? 3) Is there a difference in fish abundance (the total 
25 number of fishes, all species combined) between the boulder reef and the impacted hard bottom it 
26 is intended to mitigate? 4) ls there a difference in fish assemblage structure (a measure of the 
27 abu ndances of individual species) between the mitigation reef and the natural hardbotto111 it 
28 replaces? 5) Is the mitigation reef the correct size to replace the loss of fishes anticipated on the 
29 proposed, buried natural hardbottom? Would a larger or smaller a11ificial reef have been 
30 appropriate for mitigation? 
3 1 
32 

.u 2. Materials and Methods 

1s 2. 1 Study Design 
.~6 

37 A series 111m1i lirial 1\:crs 111,Hk orl1111c:-.lu111..· bouhkr:-. were depkiycd ort~hore llollywmitl Bcaclt. 
'):-: rto rida, USA in Auguq-~cptcmbc1 2003. The) were placcJ as rni tig,1tion fo1 anticipated 
-;9 nca rshnrc hardhottom burial a~soc iatcJ \\ ith a plamH.:d bcad1 1wuri~h1 11 c11l. Boulder~ 1.:omprismg 
40 11 li.H, tpri111 o t 36,01 7 m~ \\ere tkploycd on ~and suhstratc. nd_1 ncc11 t to hanlbottom. tl1 11.:plae..:: an 
4 1 expectl'tl covering ul a simi\:11 nri.:a or lrnrJbottom (30.756 nh Nliurishrnl'nt l, r the h~uch "a-. 
42 initiated in ?\1a) 2005 and .:11mplcted i11 February 2006. risli c~ on th~ artificial, mitigation rcL'l'-
43 a11d n::-ighbmin~. natural bardbo1torn ''\'re countc<I nnmmlly in Augu--t. 21101 through 200S (Fig 
·t..J I) 



2 The five questions above (sec Introduction) were eonvc11cd to testable hypotheses by the simple 
3 e>..pedient of assuming no differences (questions 1-4) and lhal the mitigation reef is the correct 
4 size (question 5). ln tum, to address these hypotheses, fish censuses were made on the mitigation 
5 reefs and natural hardbottom and the resulting data subjected to statistical analysis. Twenty-five 
6 transect counts and 25 rover-diver counts were done at the mitigation boulders and 25 transcct-
7 counts and 25 rover-diver counts were done at neighboring natural hardbottom sites. The same 
8 transect locations were used for all counts. 
9 

10 2.2 Transect count 
11 
12 The 30-m belt transects ( 60 m2

) were establ ishcd parallel to the bottom and ignored any surfocc 
13 irregularities. Start and end points of the transect lines were marked with iron slakes and GPS 
14 coordinates were recorded. The topographical rugosily of each transect was dctcnnincd by 
15 following the transect line from beginning to end with a fiberglass surveyor's tape and closely 
16 following the complex contours of the substrate. Comparison of the tape distance to the 30-m 
17 line yielded an estimate of gross rugosity (tape m/30 m = nigosily index) (Baron et al., 2004) 
18 
19 During each count a 30-m line was strelchc<l as an orientation aid along the marked transect. The 
20 diver swam above the transect recording all fish within I m to either side and I m above the lim:. 
21 Species were recorded as well as abundance and total length (TL) (by si7c class: <2, 2-5, 5-10, 
22 I 0-20, 20-30, 30-50 and >50 cm) as encountered. The diver carried a 1-rn •·r-rod, with si/\? 
23 classes demarcated, to aid in transect width and fish length estimation. Stretches of sand 
24 substrate along the transect (absence of hard substrate) greater than 3 m were also recorded 1:.ach 
25 transect took approximately 10 minutes to complete but were not time delimited. 

26 

27 2.3 Rover~diver count 
28 
29 Rover-diver counts cvnsistcd of the diver rcconling all ~pee it::, encountered within a 30 m x 30 m 
30 qundrat during a 20-minutc interval. The di ver was encouraged to look wherever he or she 
3 l pkasc<l in nn attempt co n::cor<l the maximum number of species. No abumlancc or size data wi..:1~· 
32 recorded (Baron cl nl.. 2004 ). Rovcr-diwr clit111ts \\'ere accomplished in an area boun<lL·d by: the 
33 lrDflSCCl line Of the transect l"{lllllt, thL' \\'e5tel11 edgi..: OJ' hardbottOll\ \1f the b011\<lcr tract. (lll(J <I 30· 
>:4 m linc laid <lircct\y north of the l."<isteni end of the transect line (c:-.~cntially a :-.quarc. ln1t 
35 StllllC\\hnt \'ariabh: d1.:p(;m\ing Clll thl? hardbottnm l'dgl?) 

36 
H 

n: 2.4 Statistical analysis 
39 
·10 Tmll:>l:l'I and rn\l't-<li\'cr Jatn for t\)tal li:-.h ubuncla11cc (nf ead1 ~izc tins~ and all size das~cs 
·l I Cl1tnhincd1 un<l tolnl !>p1:t:ic:- richnc:-.~ per count Wl:r\.' cntcrl:d into u !>tati:-.tical prog1ain. Sti1tb1ica 
42 (StatSnn lr1l·. Tub•1. OK. USA) T\\t1-wny am11y,1 of ,·armn~c I AN()\' A) nncl ~1 Studcm-

4 
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Newman-Keuls (SNK) test between means were primarily used fo r analyses of abundance and 
species richness. A nested-ANOVA was also used lo examine the differences between boulders 
and natural hardbottom across years. The ncarshorc environment of Broward County provides 
settlement/juvenile habitat and the majority of fi shes, based on size, are under a year old (Baron 
ct al., 2003; also see below). Thus, repeated measures analyses were not used . Because 
abundance data exhibited a heteroscedastic, non-normal distribution, analyses of variance 
(A NOV As) were performed using log(x+l) transfonncd data. Species richness data had nom1al 
distribution, thus, raw data were tested. A p-value <0.05 in ANOVA, and SNK tests was 
accepted as a significant difference. For examining assemblage structure, non-metric multi
dimensional scaling (MDS) plots were constructed using Bray-Curtis simi larity indices based on 
Jog(x+l) transfom1ed abundance data (PRIMER v6; Clarke and War.vick, 2001). Analysis of 
similarity (ANOSJM) was used to test if differences in assemblage structure were present 
between sur.1cy years and between NHB and boulders. An ANOSIM R-statistic <0.25 implies 
that assemblage strnctures arc barely separable (Clarke and War.vi ck, 200 I). The SIMPER 
analysis was used to identify those species contributing most to the dissimilarity between MDS 
clusters. 

Rugosity was dramati cally different between the mitigation boulder and NHB sites. The bou lders 
had a higher rugosity index than the relatively fl at natural hardbottom (mean± SE: l .45±0.02 
versus 1.04±0.00 I , p<0.01, ANOVA). Thus, simply looking al areal CO\ erage of a transect (or 
footprint, 60 m2 in this case) may not provide an accurate picture of the substrate and attendant 
habitat available. For this reason all data for a given sampling interva l were analyzed both 
without and " ith taking rugosity into account T ltc la tter was accomplished by dividing the 
ahundance data by the corresponding rugosity index prior to analysis. 

26 3. RESULTS 
27 
28 In transect counts, a total of 17 ,992 fishes or 125 species was recorded. 11 ,592 fi sh of I 08 
29 species (34 families) were counted on the mitigation (bou lder) reefs and 6,400 fishes of 93 
30 species (34 fa mil ics) were counted 011 the natural hardbottom. Of these counts, 21 species WI.'. re 
JI found cxclusi,·clyon rwturnl hardboltom and 38 were found only on boulders (Table l). Orthe 
32 total fi sh counted, 51.0% of the boulder fishes and 77. 7%1 of the hardbottom fishes were 
33 ju\'c111k.s or small cryptic species (<5cm). Fishe5 on the.· boulders -5 cm TL comprised 49% of 
i4 lhl.' tol':d abundance compared to 22.3% on thl.~ natural hardbottom. l\frnn fish abundance on thl' 
35 tri.1 11<.;cch ''a~ signifinmtl~ higher 011 boulder than natural s1tc:s (fig. 2) . .luve111lc hacmulids 
36 accounted f111 32.4'% of totul fish abttndancl' lm boul<k1 site;-; and for .~6.9% on natural 
;7 hardhottnm The ahundanl'l.' da1a s)Hn\ 41 largl' increase in juvenile~ 011 hoth the mitigation 
Ji'\ l'llttkkt:> :ind the natural red:.; in 2007 cnmp:ned to other years (Tahk 2). This. in nddition to 
W umi:.ually high variation i11 jU\ cnik l't1u11ls in 2007, likely rdkl'.ls th(' 11.:rnpornl and spatial 
.\() \lll' iahility in n:nuitment. Mc;m ~pecie:-; richnc·s:; wa<; greater 011the10 111 trnn~cct.; at the hnuldc1 
41 reel',, than on the natural hardboltnm {Fig. 2). The mean abundanLe ,1r fishes by site classes 
42 \'aricd cnnsidcrab I y amu ng )'L'(ll :- ·111d bet \\'L'L'll hou ltler:; and natu 1 a I hardhottorn (Tab le 2) 
43 lkcau.;e \\'C cannot hc certain the separation h.:t\\'ccn ~itc!' \\'HS suffic ient to allow for fully 
,_14 i11dq11?ndL'll! rep I icate~ thC' rcsul t~ nl' the AN 0\7 A and SN K anal Y!-C~ ('l able 2) should he vie\\ c1I 
4.:; a-. in,\ic:uti' c t•f clill'crcrn.:c:' rather than nbslih11~ (I lurlbcrt. I 9X4 ). I IP\\ C\'Cr. the pattern ol' 



bouldc1 reefs having larger total abundances and species richness values across years was 
2 consistent. Further, a nested-ANO VA of abundance, which would be less impacted by 11 lack of 
3 independence among samples within a treatment. likewise was significantly different between 
4 boulder reef.<; and NHB across years (p< 0.0 1 ). 
5 
6 The MOS plot of Bray-Curtis similarity indices shows a clear distinction between the boulder 
7 reefs and NHB assemblages (R=0.34, ANOS IM) (Fig. 3). Silv1PER analysis indicated the two 
8 assemblages had average 75% dissimilarity (Table 3). Twelve species made up more than 50% 
9 of the total dissimilarity {Table 3). Juvenile haemulids contributed the most of all taxa (6.8%) to 

I 0 the overall dissimilarity between NHB and mitigation boulder reef (Table 3). In addition, 
I I Haemu/on aurolinea/11111 (>5 cm TL), Thalassoma bifascia/11111, and Anisotrenws virginicus were 
12 all found in higher abundances on the boulders (contributing 4.08%, 5.66%, and 4.58% to the 
I 3 dissimi larity, respectively) (Table 3).Thus, simply looking at areal coverage, the mitigation 
I 4 boulders provided more species and more fi shes than the natural reef and the two assemblages 
15 differ dramatically in structure. 
16 
17 lf rngosi ty is taken into account, mean fish abundance and richness on boulders show the same 
18 pattern of di fferenccs from the natural hardbottom and remain significantly di ffcrent. Likewise. 
19 dividing individual species abundance by the rugosity index and rc-ntnni ng the Bray-Curtis 
20 indices produced a near-identical MOS-plot to non-standardized data (not shown) with a clear 
2 I separation between boulders and natural lrnrdbottom 
22 
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Fo1 rO\ er-diver counts. across years: natural ha1clbottom yielded 148 species from 42 families 
and mitigation boulders yielded 152 species from 45 families. Of these counts, 32 species were 
found only on natural hardbollom and 37 were found only on bou lders (Table 4) 

4. DISCUSSION 

The NI I Band mitigation boulders exhibited major diftercncc~ in fish asscmblag~ structure. The 
combined high species richness from transects and nwcr-divcr counts recorded in this stud) 
( 185) indicates the high diversity present in the Nl!B environment. On average. across years. the 
~p1..'cies t·omposition ortllL NHB as:.cmblagc <liffcrcd by about 30°(, from the boulders and th~ 
boulders differed by 45% from NllB Frn the c11t i1e c;tudy the hardbottom assemblage spl.'cks 
dtffrrc<l by about IR% from the boulders, and the boulder:. differed b) 30% from hardbottom 
lntcn:stingly, thl.! rn\·er -divl!r counts accounted fur 2l\% mon.: t-pecic::-. tha11 Lrans..:ct mums. Thi!
tlearl) indil'tilcs the importmH.'.'C of including the rovcr-di\'ertcchnique whl.'11aucmpting111 
compare lish assemblages 

The ::-.ta1 i-,tienl l'Ornparison ~,r fish assemblage ... 011 NI I B nnd mil ig:1tio11 boulder tnmse-:b 
111dicated substantial dillcrcnl'es across year::-. 1\l l sampling inll.'rvals shLml.d di.:ar difference~ in 
~pel'ics and si/l' (TL) compos1tion. as wel l a~ cliffcn:1H.'CS in mean ahundatH.:c. Of the total lishe ... 
~lll'\'L')'Cd mML' than t14% \\l'r1..· counted n11 boulckr n:cftrnns1..·cts l.ih'wisc. a higher number l1f 

species \\'Cf'( l'llllntcd Lill boulder trnn<>C<."ts l 108) \er:'US natural t1a11 ... \:l'IS v->J) . Ro\·cr-di\'CI 
c••L1111s ulso n:i.:0rdcd more -;pc•:ie,.; n11 bClultlcn: th.\11 NI IB ( 1 "2 \ c1-;u<. 14~) Ther.: j, ~ lnrgL' 
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temporal and spatial variation amongst counts in both richness and abundance. The di fferenc~s in 
abundance arc primarily driven by changes in the numbers of juveniles (<5 cm TL), especially 
grunts. Juveniles and small cryptic species made up on average 77.7% of the fishes on 
hardbottom 1ransccts (range: 59-89%) and 51 % of the fishes on the boulders (range: 31 -71 %). 
The causes for the temporal differences amongst richness counts arc not clear (Table 2) . There is 
a correlation between species richness and abundance for August transects (r = 0.69) and so the 
differences may be caused, in part, by physical dynamics affecting multi-species recruitment or 
density-dependence of prey. Whatever the causes, the high variation among counts in this study 
clearly highlights the dangers of drawing conclusions about inshore fi sh assemblages from 
limited data. One or two "snapshot" surveys are inadequate to characterize an assemblage, 
especially one dominated by juvenile fishes (Jordan and Spicier, 2006). 

Al I years showed a clear distinction between fish assemblages associated with natural 
hardbortom and mitigation boulders on MDS plots; boulders arc less variable than natural sites 
both with and without rugosity standardization factored in. The physical and biological 
di ffcrcnccs of these environments help to c reate assemblage structures which are unique to their 
respecti ve areas. The natural hardbottom consists of low-relief pavement (Wal ker ct al., 2008) 
and contains many small crevices and refuge spaces, providing habitat for many juvenile and 
small cryptic fi shes. The boulders, on the other hand, contain large overhangs and void spaces 
that arc able 10 provide additional refuge for larger fishes. The higher abundances of >S cm 
fishes, many of wh ich arc piscivorcs, on boulders may indicate the lower percentages of 
j\lvenilcs on these reefs arc due. at least in part, to predation (Table 2). 

After five years the boulder assemblages retained an almost 75% dissimilarity to the natural 
hard bottom. Boulders showed n more compact clusteri ng across years, which is indicative or a 
more homogenous environment. They offer similar refuge space and surface area throughout all 
transects, allowing fish assemblages to remain similar. ln contrast. natura l hardbottom provides a 
more heterogeneous and dynamic environment (Goldsmith, 199 1 ). To some extent, fi sh 
assemblages change along with changing micro habitats. In the ncarshorc environment , this is 
especially applicable to juvenile haemulid species. Juveni le hacmulids were not only the most 
abundant taxon but also cont ributed the most of all taxa to the overall dissimilarity between NI 1B 
rind miligalion boulder reef (Ta bk 3 ). In addition, ccrta in lish species found on the bollldcrs 
were either presenl in ex tremely low abundances or absent altogether on the natura l reef. i.e. 
C arn11goides mhe:r. Gerres cinerem, .-1cw1tlwr11s coeru/<111s. Arcfwsarg11s rhomboidal is. and 
I 11(iw111s grisl.:'US 01 rhcsc. two arc p1scivorcs and im portant rredalors ofjm·cnilc ti!'h· C. r11he1 
<ind/.. gris<'"' (Randall, I %7: Froese and Paul), 2007) Jn gcnl.!ral, the. boulders contained 1min. 
and larger predators than lhc natural hah1tal. The incrcasL' in predators on the boulders may 
impact LIH: ncarhy ncarslrnrc nawral population and lllCHL' l'l search b 11cccled t{' dt"tennim· the 
11\ crnl I c lfrcl'- of the boulckrs mi 111.:ighlwring as::.cmblagcs ( \\ ~.-b:.tc1. 2002). 

Relative to the: Nfln, the 1\.:sull~ of this study arc similar to a prc\'ious surYcy ol"ncarslwn: lish 
:1sscmblagL's c~rnductcd in Brmrnrd County (Baron, ct al.. 2ll04). In this study. :i lo l~il of 185 
::.pceics. 93 on th1: hardbottom transects and 148 with hardbLittom ru\ L'r-di,·c1 C\lllllt5 were 
recorded. Baron ct al. t2004) reported 164 specie~ total. with 11 Hon transects and 145 with 
1•.l\Cr-Ji\L'.t COllltlS. t\dditionally t\J1.')' fl1u11d llJatjll\Cllik fi~iic~ CLllllpri-.1.:d ;:.fH.{r/~> ot'li~hc~ 1111 

\hL'ir transect S iii\ C) s. In thi.; l'tudy. 77. 7% of f"tshcs emmtc<l nn natural transcd~ \\"1.:11.· j11vvnik:-

7 



lS5 cm). However, transects in this study had a lower percentage of juvenile haemulids. 
2 Approx imately 55.5% of juvenile ti shes (on both NHB and Boulder transects combined) were 
3 hacmulids, compared to >90% found previously (Baron et al ., 2004). Baron ct al. (2004) 
4 recorded fi shes in the months of June through August, and thus some of the differences between 
5 studies may be due to temporal variation. 
6 
7 Thanncr et al. (2006) characterized fish assemblages at natural reef sites on the offshore reefs in 
8 Miami-Dade County, Florida. They used these data to compare assemblage structures on nearby 
9 prefabricated modules of limerock boulder artificial reefs. Despite major differences in study 

I 0 design, after five years of study, they, likewise to the present study, found that fish assemblages 
11 on those natural and artificial reefs did not converge in similarity. There was also higher 
12 abundance on the boulder reefs. There are, however, differences in their results from this study. 
13 They found the natural reef had higher richness than the boulders and the assemblages on both 
14 natural and artificial reef sites were dominated by gobiids, with haemulids a distant second. In 
I 5 addition, they found greater vari ability in species richness on the boulder reefs than the natural 
16 sites . These differences arc likely due to differences in site selection. The prev ious study was 
I 7 conducted at 20 m depth and the offshore reef tracts have higher species richness and lower 
18 abundance of hacmulids than the ncarshorc hardbollom (Jordan ct al., 2004~ Ferro, 2005). 
19 
20 Beach nourishment took place between May 2005 and February 2006. Fish !>urvcys conducted 
21 after the nourishment appeared to show some impact of thi s activity. In August 2006 there were 
21 seven sites that contained <5 fish per transect count on the natural hardbottom versus the 
23 preceding means of approxima tely 35 fish per transect. The reduced abundance on August 2006 
24 transects may be due, in part, to beach nourishment activities. Sand and other sed iment placed on 
25 the beaches from May 2005 lo February 2006 had already begun shi fting seaward onto NII B, 
26 li kely intensified by the active hu1Ticane season that southeastern Florida experienced during the 
27 summer of 2005. Hurricane Wilma made landfall in Broward County on 24 October, 2005, with 
28 sustained winds over 159 km/h. ln tum, the newly nourished beaches of Broward County 
29 experienced minor beach and dune erosion (Clark and LaGrone, 2006). This likely contributed lo 
30 a larger than nom1al influx of sand to the ncarshorc hardbottom habitat. During the August 2006 
3 1 survey four transects \\ere noted to have been heavi ly impacted by sediment (90 I 00% buried) 
32 and contained between 0 and 4 fish per transect The August 2007 suncy showed that there was 
33 ~omc potential rcco\ cry of the ncarshorc environment, as only three sites remained totally 
34 buried. The August 2008 data showed that one site had recovered entirely but the other two site;;. 
J5 rl'moi ned bt11icd ( I 00% and 83 1% rcspec\i vcly).Thc rl'-o;posure of bu ried si lcs demonstra\~s the 
>6 dym1111ic natu re of the nearshcm: habitat and sancl 1ransporl ns well as how some an::as w1..:rc ahk 
:. 7 ll• quick ly rebound, in terms ul fish1.:s. from a burial ewnt. The ephemeral natu rL' of thi ~ 
JS h<mlbottL1111 burial may be alypil:al. dt1L' in part tll llre grain si7c of the 11011rishmc111 s;1ml 
1.9 (\Vanlcs~ and Maier. 2007: .lnrdau c l al.. 20 I 0). 
:.io 
4 l ·1 he ncar~hon. cm·iro11111c:nl ban impor lant habitat f\11 ma 11 y spc:cil's ol"_invcni k fishes thm may 
42 LISL' the ncar:.horc em ironmcnt as nursery habilat for rc<.:mil rm.:nt and i:arly (kvclopmcnt. 
43 Juvenile hacmul id clistributilHl has hccn cx1e11si,·cly slu<l icJ in Browurd Ctmlll)\ FloriJa (.lorJa11 
114 ct al.. 2004: Jordan. 20 I 0). lhcy exhibit both a pelagic larval stage and dcmcr:-.al j11 \'1~11ilc and 
45 adult stag\.'. and an: highl) abundant during the summer nlllnths (J\kFarlaml cl al. , 1985: .l urda11 
..\(, cl al., 2001.t) It 1s the trnn ·itionnl phnsc between their pcbgic :ind rccfal lite s1agL·c;. the pnst-
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::.dtlement pbase ( <2cm), in which the greatest di ffercnce in abundance is demonstrated when 
comparing NHB and mitigation boulder transects (Table I). 

As to questions stated in the Introduction: 1) There was a difference in species richness between 
the mitigation boulder reef and the NHB it was meant to replace. On transect counts, 93 species 
were seen on NHB compared to 108 species on boulder reef. With rover-diver counts 148 
species were seen on NHB and 152 species on boulder reef. 2) There was a difference in specific 
species between the mitigation reef and the NHB it was meant to replace. Some species \.Vere 
present at one site and completely absent from the other. 3) There was a difference in fish 
abundance between the mitigation reef and the NHB it replaces. The boulders made up greater 
than 64% of the total abundance of fishes seen. 4) There was a difference in fish assemblage 
structure between the mitigation reef and the NHB. The two assemblages had, on average 75% 
dissimilarity. 5) Jn tem1 s of simple richness and abundance the boulder reef was larger than 
habitat replacement required. The footprint, or areal coverage, of the boulder reef in this study 
produced almost two times the abundance and richness of fishes compared to the NHB. Clearly 
rugosity should be taken into account when planning mitigation reefs, simple footprint 
replacement can yield larger (and presumably smaller) assemblages than fauna! replacement 
calls for. 

With the substantial differences in assemblages noted here, the need lbr value judgment becomes 
apparent in evaluating boulder reef as effective mitigation. To provide a valid basis for such 
judgment, more research is required lo obtain an understanding of the full ecosystem services 
provided by the natural habitat and the mitigation reef. The mitigation reef unquestionably 
provides a habitat that is suitable for fi sh colonization. However. this habitat differs dramatically 
in size and appearance from the area impacted and creates an environment that is not similar lo 
that of the NHB. Different habitat characteristics produce different assemblages (Friedlander, 
and Parrish, 1998; Arena ct al., 2007; Hackraclt, 201 I). Further, it is not clear what impact 
mitigation reefs have on the ecology of the sand habitat and what ecosystem services are altered 
at the s ite where they are deployed. It is noteworthy that the sand coverage of the nearshore 
hardbottom in the area of this study is ephemeral with transects being covered and uncovered. 
This may be due in part to the grain size of the nourishment sand (Wanless and Maier. 2007: 
Jordan et al . 20 I 0). Nonetheless, when the hardbottom is buried fish species richness and 
abunda nce arc redu ced However. these values arc increased when the sand moves off the 
hardbottom and the substrate resources arc once again available for colonization (i .e., refuge 
invertebrate assemblage) (Spicier and Jordan, 2009). Consequently. from a lish perspective 
mitigating for n seemingly transient acLtlc i111pa<.t with pcnnancnt. non-cquitahk <irtificial 
structure is questionable. 

l~ In Slllll. dui..· t11 the tlin<m .. ·ni.:i.: 111 lhh a~scmhlagc:-. the dynanHL natllfl.) of 11carshurl! 
'9 sc<limentation, sand transport. anJ a host or unknown biophysic:nl impac:ts "hich may h,· 
40 H!'..sm:iatcd \\ ith mitigation red!:.. art ificial reef's in general and bouk.h:r rc:ds spec ifically. :-hlllll<l 
41 not be rclii.:d upon as <111 equitable fi.\ Lu natu1ul habitat loss. Jr the annual fish sur\•cy::. initiated 
·i2 here cominucd O\'cr ti rn l.'. likely a mori..· compkti.: picttm.: would emerge us w lhc steady-stall: lish 
43 ;,isscmblage and miligati \ l' ,·altic or the bt)uldcr rl'd°. Hm\ C\'Ct. at a minimum. nth er mcthotl:-; and 
-H lcd111nlogks should b~· ~imul 1 a11i.:ou::.ly pl1r:;u~·d t 1.1 lint! alt~rn<t t iv~ apprnad1i.:~ tt1 hardht\lt\\111 
.1.:; mitigation 

'l 



2 5.ACKNOWLEDGEMENTS 
3 Over the years many dedicated and enthusiastic graduate students from the Oceanographic 
4 Center aided us with diving chores and this research would not have been completed without 
5 them. This research was funded by a contract from the Broward County Department of Planning 
6 and Environmental Protection, and Coastal Planning and Engineering, lnc. and by the National 
7 Oceanic and Atmospheric Administration Coastal Ocean Program under multiple awards to 
8 Nova Southeastern University for the National Coral Reef Institute (NCRI).This is NCRJ 
9 publication number 151. 

10 



6. LITERATURE CITED 
2 
3 Arena, P.T., Jordan, L.K.B., Spieler, R.E., 2007. Fish assemblages on sunken vessels and natural 
4 reefs in southeast Florida , USA. Hydrobiologia 580, 157-171. 
5 
6 Banks, K.W., Rieg!, B.M., Richards, V.P., Walker, B.E., Helmle, K.P., Jordan, LK.B., Phipps, 
7 J., Shivji, M., Spieler, R.E., Dodge, R.E. (2008) The reef tract of continental Southeast 
8 Florida (Miami-Dade, Broward, and Palm Beach Counties, USA). ln: Rieg!, B., Dodge, 
9 R.E. (eds) Coral Reefs of the USA. Springer-Verlag, Dordrecht, 125-172. 

10 
11 Baron , R.M., Jordan, L.K.B., Spieler, R.E., 2004. Characterization of the marincfish assemblage 
12 associated with the ncarshore hardbottom of Broward County, Florida. USA. 
13 Estuarine, Coastal and Shel r Science 60, 431-443. 
14 
15 Clark, R., LaGrone, J. 2006. Hurricane Wilma, Post-stom1 beach conditions and coastal impact 
16 report. Florida Dcpa11mcnt of Environmental Protection. 98 pp. 
17 
18 Clarke. K.R. and Warwick, R.M,. 200 I . Change in marine communiti es: an approach to 
19 stnti::.t ica l analysis and interp rGtation, t \(1 editi on. PRIM ER-E, Pl ymouth, UK, 172 pp. 
20 
21 Cummings, S. L . 1994. Colonization of a near shore artificial ree r at Boca Raton (Pa lm Beach 
22 County). Fl. Bul letin of \11arinc Sc ience, 55, 1193-1215 
23 
24 
25 Ferro, F. M., Jordan, L.K.B. Spicier, R.E .. 2005. Spatial variability of the coral reef fish 
26 assemblages offshore Broward County, Florida. NOAA Tech. Memo. NMFS-SEFSC'-
27 532. 73 pp. 
28 
29 Friedlander, Alan M. and .James D Parrish. 1998. J labitat characteristics affecting fi sh 
30 assemblages on a Hawaiian coral 1 eel'. .Journal of Experimental Marinl' Biology and 
31 Ecology. 224. 11 -30. 
32 
J3 
34 

Procs1.:, IL Pauly, D .. Editor!>. 2007. f-ish Ras1:. Wuild Wide Web clectmnit: puhlicHtion WWW 
pagc. WW\\. fohb:isc.lirg. \'~'rsion ( 09/2007) 

3(1 Ci< ildhcrg. \\'.1\'I.. l \J73. ·1hl'1xolog:-i ol the coral-l1l·tnc11ral c<.•mmt111iti1.:s llll the suuthchsl 
_n f lorida coast: gccmwrphology. !>pl'cic:- compQ:>i11011. and 7011atit111 Bulk1i11 or Marine 
18 Science 23. 465-4XX. 
39 
4ll Ci<•ld~mi th r 13 I t}l) I. l\ h111 itrn ing rnr l..'1 111Sl'I'\ at i<in \llld l'C11 l t•g~. l hapman :md 11:!1 I. Ne\\ V 011. 

41 '2.7<i pp 
42 
•13 I lnck1ad1. ( · W .. Fcli~- l lackraclt. f .C .. Gan.:in·l'h:irtutt . .I:\ .. 20 11 lnllucm:c 11f' habitat -.1ruct11r1· 
44 on fi;;h a:.-;cmhlage nrnn artificia l reel in !>011thl·m Bra1il ivlmmc: Em·in1nmental 

4.:; Rl':-Card1. 71. 235-~·P 

11 



llouston, J.R., 2002. The economic \aluc of beaches- A 2002 update. Shore and Bcad1 70, 9-
2 12. 
3 
4 I lurlbert, S.H .. 1984. Pseudorcplication and the Design of Ecologica l Field Experiments. 
5 Ecological Monographs 54, 187-211. 
6 
7 Finkl Jr. , C.F., Walker, J., Watson, I. , 1988. Shoreline erosion: management case history from 
8 southeast Florida. Ocean & Shoreline Management JI, 129-143. 
9 

I 0 Fink I, C.W., 1996. What might happen to America's shorelines if artificial beach replenishment 
11 is curtailed: a prognosis for southeastern Florida and other sandy regions along regressive 
12 coasts. Journal of Coasta l Research 12, iii-ix. 
13 
14 Jordan, L.K.B, Gilliam, D.S., Sherman, R.L., Arena, P.T., llarttung, F.M. Baron, R., Spicier, 
15 R.E., 2004. Spatial and temporal recrni tmcnt patterns of juvenile grunts (Haemulon spp.) 
16 in south Florida. Proceedings of the 55111 Annual Gulf and Caribbean Fisheries lnstitutc 
17 Meeting. Xcl-Ha, Mex ico 322-336. 
18 
19 Jordan, L.K.B., Spieler. R.E., 2006. Implications of natural variation of fish assemblages to 
20 coral reef management Proc I 0111 International Coral Reef Symposium 1391-1395 
21 
22 Jordan, L.K.B., Banks, K. \\! , Fisher, I !- , Walker. B.K., Gilliam, D.S., 20 I 0. Elevated 
23 sedimentation on coral reefs adjacent to a beach nourishment project. Marine Pollution 
24 Bulletin 60, 261 - 271. 
25 
26 Kobluk , D.R .. 1988. Ciyptic faunas in reefs: ecology and geologic importance. Palaios 3, 379-
27 390. 
28 
29 Lindeman, K.C., McCa11hy. D.A., Holloway-Adkins, K.G .. Snyder, D.B., 2009. Ecological 
30 functions of nearshorc hard bottom habitat in cast Florida: A literature synthesis. CSA 
31 lntcmalional. Inc. Stuart , Florida. Unpublished. 186 pp -1- 4 apps. 
32 
33 l indcman, K.C., Snyder, D.B .. I 999. Ncarshon: hardbottom fishc-s ol southca!:>l l· lorida and 
34 effects nf hahitat burial caused hy dredging. Fishery Bulletin 97 sog.525 

37 
38 
~l1 

ivkhirland, \\l.l\ .. Brothers. l·.13., Ogden. J.C.. Shulman. M.J., Bermingham. E.1.., Kn1l'11ia11-
Prc111 iss. N !'vi., 19~5. RL'lTui tmcm p:lltcrns in yuung frcnch grnnts. /la~11111/11n 
/lomli1wat11111 (fami ly II:icmulidnc). at St. Croix. Virgin Islands Fishl'ry Bulletin ~3. -11 ~ 
426 

40 
41 
4~ 

43 
:t4 

f\10)cr. R.P .. Rkgl. IL Bank~.K .. Dudgl". R.E .• 2003. Spatial pattern~ nml C'l'nlog) of hcnthk 
communities on :.i high latitude sGuth Flnrida ( Brliward Co11my, lJ!'A J rn~I 5)" ... tl'nl. Coral 
Reefs 22. 447-4fr-L 

1_ 



Murley, J., Alpert, L., Strange, W.B., 2005. Tourism in paradise: the economic impact ofFloridn 
2 beaches. Proceedings of the 14111 Biennial Coastal Zone Conference, July 2005. New 
3 Orleans, Louisiana 6pp. 
4 
5 National Research Council. 1995. Beach Nourishment and Protection. National Academy Press, 
6 Washington, DC. 334p. 
7 
8 Palmer-Zwahlen, M. L., Aseltine, D.A., 1994. Successional development of the turf community 
9 on a quarry rock artificial reef. Bulletin of Marine Science. 55, 902-923. 

10 
I 1 Randall, J.E., 1967. Food habits of reef fishes of the West Indies. Studies in Tropical 
12 Oceanography 5, 655-84 7. 
13 
14 Silberman. J., Klock, M., 1988. The recreation benefits of beach renoutishment. Ocean & 
15 Shoreline Management 11 , 73-90. 
16 
17 Spieler R.E., Jordan, L.K.B., 2009. Broward County Proposed Beach Nourishment: Fishes, 
18 Survey of Nearshore Hardbottom Segment 3: Final Technical Report. Coastal Planning 
19 and Engineering, Inc. unpublished, 52 pp. 
20 
21 Thanncr S.E., Mclnlosh, T.L., Blair. S.tvt. , 2006. Development of benthic and fish assemblages 
22 on artificial reef materials compared to adjacent natural reef assemblages in Miami-Dade 
23 County, Florida. Bulldin of Marine Science, 78( 1 ). 57-70 
24 
15 \'arc. C.N., 1991. /\. sun·cy, analysis, and evaluation of the nc:arshorc reefs situated off Palm 
26 Beach County, Florida. Masters thesis. Florida Atlantic University, Boca Raton. FL. 
27 Unpublished. I 65p. 
28 
29 Walker, 8.K.; Rieg!. B .. Dodge, R.E., 2008. Mapping coral reef habitats: a combined technique 
30 approach. Journal of Coastal Research, 24, J 138-1150. 
31 
'? _.,_ 
3.1 
34 
35 
36 

Wanless, 1-1.R., 2009. A history of pom economic and environmental nourishment decisions in 
Broward County, Florida. In: Kelly .. l.T., Pilkey, 0.11 , Coopor .l.A,G. (Eds.), America s 
mosl n1lnerablc coastal communities. The Gcologil:al Soc:iety of America. Boulder 
C olarado, USA 1 11 -119. 

37 \\la11less. I I.IL Maier. K. l . 2007 An C\ aluation of bl'ach nouri:~.t1111c·nt s:inds adjacent tu rec fol 
3~ ..,etting:.-. southeast f-lmida Southeastern Geology 45. 25 -12 
3lJ 
40 \\'chs1c1. M.S .. 201E. Rok nl'prdators in the c:;ir\y posl-scllkrncnt demography of coral- rl:d 
41 fishes. (ken logia 13 I. 52-60 
.n 
-D Yu~hinka. IL Adams. T .. Rieck . B., Bohn. l' .. 2004. Im cstigaliu11" uf Mitigation li.lrCor<1l Rc:cr 
-IA lmpal'.ts in tlw U.S. :\ Llantic: Sot1th Fl('rida 111H.l thc Cnrihbcan l lnitcd States l"i:-.h ;md 
45 Wildlit'~, Scr\'il."1: Rt:porl, <n pp . 
• \(1 

I ~ 



Stodola, Paul E SAJ 

From: 
Sent: 
To: 
Subject: 

Jean Gillis <J9bythesea@volfire.org> 
Saturday, April 11, 2015 4:53 PM 
Stodola, Paul E SAJ 
[EXTERNAL] Mid-Reach Project 

Good Afternoon Mr. Stodola, 

Just got around to catching up on correspondence and found the letter sent by Eric Summa, in mid-February, 

referencing the Mid Reach Project. 

I understand there was a 30 day limit on submitting a comment, but I thought I would lotich base anyway. He gave your 

info as a contact for requesting 

any further notifications. 

I 11ave lived on the beach on AlA in the Mid Reach area, for almost 20 ye ars, and am very interested in supporting th e 
beach re-nourishment program 

While I understand l he quality of tile sand is an issue, it is imperative that some replenishment begin 

I would appreciate any updares via e-mail if you would be so kind to add me to the list. 

jgbythesea@volfire.org <mailto:jgbythesea@volfire.org:> 

Thank you so much. 

J~an Gillls 

1811 AlA l ln it 11/~l"ll 

lnrJian HcHbour Beacl1 

Florida 

:fl937 




