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SCOPE-OF-WORK 

FOR 

EXHIBIT A 
Task Order #30, CM1852 

South Amelia Isiand Shore Stabilization Project 
Amelia Island, Nassau County, FL 

Nassau Sound: Analyses of Potential. Impacts ofBorrow Area Excav<;ltion 
(Part 1 @fl) 

14 March 2018 

Introduction (Parts 1 and 2) 

It is proposed to conduct analytical and numerical modeling amaiyses of tnli: J;)Otential! 
impacts of borrow area excavation proposed·a1ong the northeast edge of Nassau Sound at Amelia 
Island, Florida (Figure 1). The analytical analyses wiil seek to describe the volumetric and 

morphological changes measured at Nassau Sound over the last several decades to 1) evaluate 
changes occurring within the shoal system, 2) assess the potential changes associated with prior 
dredging efforts, and 3) provide an analytical description of the apparent sediment transport 
patJh.ways ailllllihe "mt'ea. 'NIJ.llmericai .I!IIlo,dclill!g efforts wiU seek to describe llhe .qoca\1 wave ficlcls, 

l C\lltF.rem.t p;a:tillerns, and seciliimeU;t 'b;aMprn't pathways over ·'the Nassau Sound ~bb shoai and the 

adjacent nearshore areas of Amelia Island (nmth) and Little and Big Talbot Islands (south), with 
and without the proposed excavation from a sand bon·ow area(s) (Figure 2) . The two efforts 

will be developed in tandem to provide a thorough evaluation of the potential impacts of the 
proposed excavation. The proposed work is intended to suppmt the permitting of future beach 

nourishment projects for the Soutlil AmeLia Lslandi Shore Stabilization Rroject aaad·· to address 
. questions posed\ l;>y the Fl'otiicfu. Departme11t @If Enviroru.meJ;tFalf Wrotection {Ei'DJEP) regarding the 
evaluation of potential . impacts of borrow area excavation . t~ Nassau Sound and the adjacent 

islands. This initial Scope of Work was developed with input from the FDEP 'Guidelines for 
Documenting Numerical Model Studies in Submittals to the FDEP,' (FDEP, 2009) . 

. · :!Fh.e alfli1yses srni!lPbe cmJ.tlrmct.ed ii111 :ltwo p:wts. ,}Pablft/1 of.Jthe eitfotrt s1na1U \imlc1Mde a:)' the 
..co!4eclJion of Dielld lilata;fu) ;m ruRailytica;1 evalluati10111l of:~!flbis.ronicaq sib.oa[ and shoreline ch<mges and 
their implied sediment transpmt pathways; and c) the fn·st phase of numerical modeling. The 
first phase of modeling shall include 1) the creation of the numerical model grid (domain) and 
the population of that domain with topographic/hydrographic data; 2) the calibration and 
verification of the model to demonstrate its skill in reproducing the hydrodynamics of the inlet; 

an.d 3)the simulation of. existifug .oatllymetri'c, wave, and 'current comm:uons over a: representative 
tidal cycle for a range of incident wave cond:rti'Ons. The sirmu.batiun shaU' then be scaled' up to 
describe average annual transpmi pathways as weJJ as imJividuaJ stmm conditions. 
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EXHIBIT A 
Task Order #30, CM1852 

Part 2 of 2 of the study shall include a) the simulation of numerous alternative 

configurations of the .,pro.posed borrow areas, including the simu.Jati.oo of .a futm:e tmtential 
second ·borrow area in the same general location; b) the preparation -of a final engineering report; 

·: and:,c) the <J'r.oo~ing :ol:pe.st'*!ubirtittal . Regue~ts for A.dditiorui~l.Jnfuttuatioa '{RA.Isy ,fv.am 
regulatory agencies specifically regarding the numerical modeling effmt. The RAI subtask does 

include a contingency for executing an additional alternative model run. 

Engineered Beach PreFect Description 

The South Amelia Island Shore Stabilization Association (SAISSA), Nassau County, FL, 

and the Florida Park Service presently maintain 3.6 miles of engineered beaches along the 

Atlantic Ocean shoreline at the southern end of Amelia Island in Nassau County, FL (Figure 1). 
The project Owners seek to acquire a set of 15-yr, multiple-nourishment permits to maintain the 
_project vi2!;lperioC!ic iiree!,ging aniil ibeaoh nourishment. The lJlrQpo.sed :fan:st renom"ishment of the · 

eugine6:ed beach umilenthe new permits wouUG occur in the summer of 2021 (approx.) and 
would replace not only the expected average annual erosion losses from the project fill but also 
sand losses directly associated with Hurricane Matthew, which impacted the project in October 

2016, and Hurricane Irma (September 2017). 

General Approach and Objective of Modeling Effort 

OAI (20 17) describes the recent geotechnical sand search data collection perfmmed 
along the northeast edge of the Nassau Sound ebb shoal at the south end of Amelia Island 
(Figure 2). This geotechnical investigation identified over 5.2 million cubic yards of beach­

compatible sediment that could be excavated for beach nourishment along the South Amelia 

. ' J:[S]and Jlreac.btes. "F.o:r eaeh 111lXMsliD.isfumtmt .eltlfO!"il: -- ltypii.c<J!.Hy oper!foJrmedl every /8-lO years -­
· ~pprox.imately .two .. million &umc y;atds .--of-sand !ffil.e placed ::a}oog the p:t·.qject shoreline. This 
approach has been utilized in the three previous nourishment projects at this location (1994, 

2002, 2011, see Figure 2). 

To address questions posed by the Florida Depmtment of Environmental Protection 

(FDEP) regarding the potential impacts of future excavation o$ sane}\ from the N~ssau SotHJ.d< efuh 

shoal, it is proposed to conduct Sound-specific analyses to investigate historical shoreline and 
volume changes in the area, including time periods associated with previous 
dredging/nourishment projects and with the construction of the cunent AlA bridge over the 
Sound (1999-2000). It is fmther proposed to apply the Delft3D suite of numerical modeling 
tools created and suppmted by Deltares, NL, and Delft University of Technology. Delft3D is an 
11J1rte12l'lalfiol'l~lly.-1~gmze.d 2;lD/]:JD ANI!IIJ!ne:t>i:c.al.modeliimg syS'teim-de~igwJ.ed )to mves.tig.ate tiverine, 
tidal- and wave-driven hydrodynamics, sediment transpmt, and mm:phologicai change in coastal 

4 
S. Amelia Island - Beach Renourishment olsen associates, inc. 
Nassau Sound - Borrow Area Impact Analyses (1 of 2) 



EXHIBIT A 
Task Order #30, CM1852 

and estuarine environments. The Delft3D suite shall be applied to develop a series of coupled 

numerical grids to describe the hydrodynamics (Delft3D-FLOW), wave fields (Delft3D-WAVE) 

andr sediment transport potential', (f/e1{t3¢-.MOR; run in ffxecrbed'modre) across the nearshore and 

into the inlet; By developit'lg mill ealibi'ating the mod'elf gricY for Yocaf concfihons; tile potential · 

effects of excavating a sand borrow area can be evaluated by comparison of the with- and 

without-borrow area conditions. 

~f$Ubtask51 ~;;F.:ieliHilatac;'Go1lectien . ... .. ... ..,. ,... . . -

The following field data shall be acquired to support the analyses: 

• Bathymetric survey of Nassau Sound - Consultant, with the assistance of a professional 

certified hydrographic surveyor licensed pursuant to Chapter 4.72, F .S., shall acquire an 

updated bathymetric survey of. tfue Nassau Sotmd\ ellib slloat' complex. Consistent wnth 
ptim~ sl!Lr:veys oilf . ~he Soun.cl, ll>~-t~ham:k ~app11(!)~.) seatled. elevaH~lTil; data shaH be 
collected from west of the Atlantic Intracoastal Wate1way (AIWW) and the confluence of 

the South Amelia and Nassau Rivers, through the AlA bridge and the throat of the 

Sound, and offshore to the -35ft to -40ft contour (e.g. Figure 2). As part of the survey 

effort, the pilings and pile cap features associated with the old and new bridges across the 

S-Glil\llG wiilbbe;,}£lc:it1cil with Siuiffio1a1\ilt :d~t&ihto·\P}aoe fthese.Jfea'tures an ~ne numerica~ model 

1;g>P.id. l!y!dilo:gr,2)P.hic -i'l:utrMey.:s w.i1'1 ~memd -ia1'llll!l:g 'the <adJaoeat ~~1ti'!Jles ~onth :a:rlcl south 

approximately 5,000 ft from the ebb shoal. These data shall be collected in accordance 

with the FDEP monitoring guidelines for collection of survey data, as published in 

"Monitoring Standards for Beach Erosion Control Projects," (FDEP, October 2014)." 

The last bathymetric survey of Nassau Sound was performed in June 2016, prior to 

Hurricanes Mattnew ~Oct 2011I6) amdJltmma GSep1l20J\7). 

! Wa!eK level data. - To suj>Jr>:mt\ the Cal!~k~a>t~o:mt of the J!lq_~;. v.m~Jr.. levehdat~ shruU be 

collected in the vicinity of Nassau Sound for a period of 30 days, sufficient to capture a 
full lunar tidal cycle. These data shall be collected via the installation of tide gages 

installed at strategic points throughout the anticipated model domain (generally depicted 

in Figure 3). 

• . T>ii:l:al ClJtil1l1eJ(itJrlall'ta - ;iDmMa;g &e 30-.day wate.r-Xev.ell collJlecti.onperao£1, measurements of the 

.tJiclad JCJUH1l:en!ts and tidal dischru:ge .across th.e .throat of the Sm,~.nd, ~st of the A .I A bridge, 

shall be collected over a tidal cycle to assess the tidal prism and provide calibration data 

for the model. Additional current profile data shall be collected over a tide cycle at 

strategic transects in the inlet interior, intended to identify the relative distribution of 

flows to and from the South Amelia River, the Nassau River, and the south channel of the 

· AJWW (approaching Gunnison Cut). These · data sna]lr llie cottec~edf v~a vessebmonntedt 

Acoustic Doppler Cunent Profi!er (ADCP). 
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EXHIBIT A 
Task Order #30, CM1852 

• Wave data - Concurrent with the 30-day water level data collection, directional wave 

data shall be collected offshore of the Nassau Sound ebb shoal in order to ,:provide W!lRVe 

\forei~rqg data\for"fue moool 'Ca\libratilon/veriifica'tion period. '"Data shaH 'be co'Hectea 'from a 

"'S~~ib:e:a::lU~U,p;tifd 'WIPI\WW,~{aoing ~JJ]'OP.J0ca.ted iuJ;oughly 35 . .to 40ft water depths. Data 
products from the ADCP shall include time series of significant wave height, period, and 

direction as well as local cunent velocity data. These data shall be supplemented by 

wave data collected offshore ofthe St. Marys River entrance at NOAA buoy 41112. 

Consuttant slla~» devel[op tfue ftel1d\ test pfan and\ sfu.alill. sul)contract and!·. comdti~Date wilth tne 

professi.onal surveyoi and a qualified marme subconsultant to acquire the necessary data. 
Consultant shall provide notifications to the appropriate regulatory agencies for installation of 

instrumentation and shall apply for a USACE Nationwide Permit (#5) for the wave gage 

installation. Consultant shall assemble and format the acquired data for model use. 

)])e11¥etit'lliies -J~;XiB'taski &'!1"V.ey,or sha!il.,pr.ovie!e .~lectr.<MM.c cop.ies ..Offue swvey data in tlle 

.. prescribed datums al'l.d formats to .the Consultant for formatting and distribution to the Clients 

(SAISSA, FPS, FDEP). Surveyor shall likewise provide to Engineer two (2) signed and sealed 

hardcopies of the survey. Surveyor and Consultant shall develop and submit those portions of 

the FDEP data submittal requirements that are the primary responsibility of the Surveyor, 

including copies of field book pages, monument control, QA/QC, surveyor reports, etc. 

Consultant shall revi'ew an<;lr approve · these documents for sulomilt'a.k to FJfJEP. Consultant shahlr 

prepare a brief report of data .collection efforts. 

Subtask II Analytical Analyses of Shoal and Shoreline Changes 

Consultant shall assemble historical aerial photography and shoreline, beach profile, and 

bathymetric survey data to evaluate moiJ>hological changes in the inlet shoal system and along 

.the a0jaceM~ ·1beaehes. .ID&a fo-r .lflMs a!ll,;{ilysis sma!Pl a~lNufte il"ecenl .~IDAR (a.f available) and 

conventional .beaab.~'Pro.ille sa.mrey cla.ta coUeoted ifi:om other soMrces, as well as the bathymetric 

survey collected in Subtask I. Consultant shall summarize prior investigations of sediment 

transport in the area. Consultant shall prepare an analysis of the volumetric changes within the 

inlet shoal system and along the beaches and seek to relate these changes to historical activities 

at Nassau Sound, including the prior beach nourishment projects and the construction of the new 

AlA bridge m 1999/2000. From the existing diata, Consultant shiakk seek to develiop a dtscriptiion 

of the typical sediment transpmt pathways and potential morphological changes in the Sound. 

Deliverables - Subtask II Consultant shall prepare a brief engineering repmt of the analytical 

analyses and shall incorporate the findings into the final engineering repmt (Subtask IV). 

Consultant shall ,provide two (2) hardcopies of the engineering re,port and an electronic version 

1o\Hbe llmte~nnmmiilum·illll *SPDF;Ifmmat. 
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Subtask III Numerical Model Development and Analysis 

EXHIBIT A 
Task Order #30, CM1852 

llle mnneriicaCmodel~~ a;p_plfoach: wiiltfollhwtlli~ lillldbio:d descuil}ed(il]i Elias an~':fr~en 

(2013) to describe patterns of sediment transport _potent~a1 neaT the, plH\1p®S.e€li hrotiro:w ru:ea and 
across the Nassau Sound ebb shoal platform. Input wave conditions, weighted by annual 
probability of occulTence, shall be used as model input over a representative tidal cycle to allow 
for time-efficient depictions of a) the current pattems at specific times in the tidal cycle, and b) 
the sediment transport potential generated over a typical year in the study area. In these 
SW11JJ\,1l~oi111S Jthe seabeiil e1evatiG~ll$ ~llJbeihd.!Ufiid. As .&sm'lSseclJby Elias aOO Bmsen (21013), 

to reasonably model morphological ,changes across the study area would require an accurate 
schematization of the seabed sediment gradation and stratigraphy across the model grid · and 
significant, rigorous, and time-intensive validation of sediment fluxes. With only snapshot 
surveys spaced several years apart, and no sediment information available beyond the immediate 
bmTow area, such efforts were judged to be unfeasible and well beyond the scope needed to 
satisfy the current projject interests. 

To investigate the potential changes in the Sound from the excavation of a sand bmTow 
area on the ebb shoal, the Consultant shall utilize the Delft3D modeling suite to: 

• Create a model grid of representative quadrilateral horizontal areas -- elements -- that 
map Jthe model rilomain (more accurate:ly a se1 of co4JPlied mo:<llell ;grids) tiqprovade t he 
1£r,mneworl¢Jor aruaJy:sis o:f.,the ,Jstyclrodyn:aniiics -:ani! wave ·,fidillls 'in the vic'in1ty -of Nassau 

Sound. To provide a sufficiently accurate representation of these flows and waves, the 
modeled domain is expected to extend many miles offshore, alongshore, and inshore 
(upriver) fi·om Nassau Sound to isolate boundary effects and provide an accurate 
representation ofthe flows in the immediate vicinity of the proposed bmTow area and the 
Sound(Figure 3'). T:he resolution ofthe moqel grid(s}wilJ;:vary across the domain, with 

finer resoLution ptovf®dJ in tli!e immedL~te mreat o:fi iinteJ;est $:. Nassaw Smailil!d';' 

• Populate the grids with bathymetric data obtained from the Subtask I survey and from 
existing historical sources, most notably the NOAA database; 

• Synthesize the available wave and tide data in the area and merge those data with the 
data collected in Subtask I. Format these data to provide input to the Delft3D model; 

• Caltbral!:e ,.the mollltl uslin,g ;porltiions olf.the :?.fii.eiJ.d .da'ta ca1'lec1ed in StrbtaSk: \I, espec'ialiy the 
tidal disdharge and! curremt monitoring effort. 

• Verify the model performance using the remainder of the data collected in Subtask I. 

Continued ... 
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EXHIBIT A 
Task Order #30; CM1852 

Figill:'e 3 General ·m·ea of -aruMysis for Dclft3D model domain of Nassau Sound. Final 
!¢1.fliD.msitms ~rl~ry .i0f.mo-de:L(,i0mai-n <t:-0 -be~e.rmined (Go ogle Earth). 

• SChematlize ·the ·iinput tl.<ilaa ari<il wave ron(ilibtion:s lto tereJill't\e lr.epmeselllltal!uive )tide.,cyd·e 

:&Veragoo 'Wa'V•e "OOllifit{OOS·<'fh&:t Wit!. 'f>e_pmeseNt the ·:.a-¥er._a:ge -li!naNal Wav.e and sediment 
trarispmt potential conditions within the study area. In this process, an additional storm 
wave case (e.g. nor'easter condition) shall be included in the model simulations. It is 
anticipated that long-term wave conditions would be obtained from available USACE 
Wave Information Studies (WIS) hindcasts and/or wave buoy data, from which the 
representatwe wave conditions can be scfuematilzed:: Tidatcuuemitls. will' lie schematized 
utlti;zing tma•t constitue.I;Lt'· vafu.~, fug-m- tl!J..e WXO· Gloo:al lm;vetrse Ti~e Model, or 
equivalent. · 
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EXHIBIT A 
Task Order #30, CM1852 

• Simulate existing conditions (20 18, pre-excavation) to establish typical flood and ebb 

flow conditions, the distribution Df wave energy acro£s the ebb shoal Jplatfmm f~r 
vmti~iiOOI£ w;aV!e ro.ml(ilii:i£i!(WllS .~1m1d llicle stages, lllitiilil -$101U\l\]id-Wilcle sed!i!nu.Cilllit rtlransport potentilt1 

pattetns.Xprst;)duc.tio.nxun # 1]. 

Deliverables- Subtask III Consultant shall prepare a brief descriptive summary of the 

numerical modeling effort that provides the details of the model creation and 

calibration/verification and the results of the existing condition simulation. The summary shall 

include graphics depicting the overall modeling domain, the incorporation of the field data and 

input schemaJf:izatioru, .Md' the individual flow a11~ Q<Dtential tJranSQort pattems Gltf existi11g' 
· conditions. · [ In Part 2 ·of 2, th:e :reslrl!lts:: o.f the alte1>1~1iive.s' sim{llj!a:~iom::S shall be. e6in}mre.d 1\a<, the 

existing condition simulation ] Consultant · shall provide two (2) hardcopies of the numerical 

modeling report summary memorandum document and an electronic version of the 

memorandum in *.PDF format. Following the Guidelines for Documenting Numerical Model 

Studies in Submittals to the FDEP Beaches Inlets and Ports Program (BIPP, formerly (BBCS)), 

~'lllrt ;and n;nltpili~bmles .:>fool1L'l ">fme JllFlcideHL'l;g eUOO:it .81:i:a1T.:Ibe ~7pmViilled in fueir rurtive eaectronic 
fol'"mats. 
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SCOPE-OF-WORK: COASTAL ENGINEERING SERVICES 

_ROR 

South Amelia Island Shore Stabilization Project 
Amelia Island, Nassau County, FL 

Nassau Sound: Analyses of Potential Impacts ofBonow Area Excavation 
Part l of2 

d4March 2018 

COS;E &TJMMARY. 

·1\e'r 't .L · eHl · d £ nfit 'Ap. fi lfi • mu - ev. - ; e.sigD ~an , er. _ , p c-a; (!)jt]. 

Ffeld Data Collection $lt4;700';00'~ump Sum} 

Analytical Evaluation of $52,400.00 (L.S.) 
Shoal/Shoreline Changes 

>1"\Wirne:t#cal Modell -'Development a,~d Ana1yses $134,800.-GO (L.S.) 

TOTAL FEE: 
$301,800.00 (Lump Sum) 

(part 1 of2) 
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