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SCOPE-OF-WORK 

FOR 

EXHIBIT A 
Task Order #30, CM1852 

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

Nassau Sound: Analyses of Potential.Impacts ofBorrow Area Excav~tion 
(Part 1 fill) 

14 March 2018 

Introduction (Parts 1 and 2) 

It is proposed to conduct analytical and numerical modeling analyses of the potentia~ 

impacts of borrow area excavatfon proposectalong the northeast edge of Nassau Sound at Amelfa 

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 

ptrflh.ways.>iro. tihe --area. 'Ntllll.neriirai .mo.deiing effot1s wi!l seek to describe the focail wave fields, 
:.Cilililrem.t ·patrorns, allQ seiiliimeD;t ''tr..MSp<»'t pathways over ·~be Nassau Sound ebb shoai and the 

adjacent nearshore areas of Amelia Island (north) and Little and Big Talbot Islands (south), with 
and without the proposed excavation from a sand borrow 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 South Amel.fa 1slandi Shore Stapifization Rrojec11 amd·-to adilless 

questions posed\ l>y the Fl'oti_i& Departmep.t: ©if EnvimmnenfalrWrotectf.on: :(IDlEP) 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) . 

. :lfhte a111.i\lyses sbi211Pbe cmtttlll!lcted \in :ltwo :patl1ts. _,;.Pa1i1n:/l of.;Jthe efffovt sha1a fomcl111de a) the 
.-£oMection of field Lilaita; m) ·;an rua<rl.yt>icaa evaduatiwi of Jhistooica~ shoat and moreline changes and 

their implied sediment transport pathways; and c) the first phase of numerical modeling. The 

first phase of modeling shall include I) 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; 
arid 3)the simul'.ation of. existing ~batliymetric, wave, and 'current conditfams over a representative 
tidal cycle for a range of incident. wave condrti'Ons. The simulation shall then be scaled· up to . . . . 

describe average annual transport pathways as weJI as individual stonn conditions. 
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Figure 2 Borrow area development at Nassau Sound (201612017 survey conclitions). 
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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 _proposed borrow areas, including the si.muJa.tioo. of .a fut.ure piOOeutial 
second borrow area in the same general location; b) the preparation o'f a final engineering report; 

- 1ind:,c) .the J1li0Ct!S.'fling ··0L~;pest..-.sub1riittal Regues.ts for AdditioE.al>iin.furmatioo '{RA.ls~ ,fn0m 
regulatory agencies specifically regarding the numerical modeling effort. The RAJ subtask does 

include a contingency for executing an additional alternative model run. 

Engineered Beach Pro~ectDescription 

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 

JJroject vi:ipperioClic C!reel.ging anM heaoh nourishment. The <'Jl!Qposed :f1rs't reno.ur.is'hment of the 
enginea-ed 'beach und.entihe new penn.its would 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 Madding Effort 

OAI (2017) describes the recent geotechnical sand search data collection performed 

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

corn,patible sediment that could be excavated for beach nourishment along the South Amelia 

·· 'likma .meacmes. ':For each ilil.001ms1Mum.em't .clD.forit -- ltypt!cil1y ;;performed! every ,8-ftO years -­

.1:1pprox.imate!y .tw.o .millima ,cuhic ya-nds -Of-sand. !31'~ placed :~along the .prqject shordi.n.e. Th.is 
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 Department of Environmental Protection 

(FDEP) regarding the potentiah impacts of future excavatfon of sand from th.e Nassau. SouncF ebb 
shoal, it is proposed to conduct Sound-specific analyses to investigate htstorical shoreline and 

volume changes in the area, including time periods associated with previous 

dredging/nourishment projects and with the construction of the cuiTent AlA bridge over the 
Sound (1999-2000). It is further proposed to apply the Delft3D suite of numerical modeling 

tools created and suppmted by Deltares, NL, and Delft University of Technology. Delft3D is an 
1~rtiioHal'ly-1.-ecojga1ze-d 2.:1D/];:iD Awsm.eFica'l mo'deliimg system rle~i;gned lto iinvestigate i:iverine, 

tidal- and wave-driven hydrodynamics, sediment transport, and mm:phological change in coastal 
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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-WA VE) 

andrsediment transport potentiai· (Delft3'¢-MOR; run in fi'xectbecr.mod'e) across the nearshore and· 
into the ihlet B-y developing- and caHbi,ating· the mode¥ grief for Yo car cond'.itfons, tfie potential · 

effects of excavating a sand borrow area can be evaluated by comparison of the with- and 
without-borrow area conditions. 

=: • . -

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 472, F.S., shall acquire an 

updated' bathymetric survey of. tfue Nassau So-..md\ ebo slloat• complex. Consistent with 

p.t'lOJ.'. surveys ~ ilb:e Som,nd:, t-iank-t&-bank ~app~o-x.) seal:>ed. elevatiDJ!lt data sha~~ be 
collected from west of the Atlantic Intracoasta1 Wate1way (AIWW) and the confluence of 
the South Amelia and Nassau Rivers, through the AIA 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 
So:timill Wilhhe;Joca:tcil iW:i.th 'Si!~ffi<>-J.~iletaihrouilaoe>tbese,JfeaJtures in X!he numerica! model 

igricd.. Hy.d:l\o;gta.?hic ~lIDile\Y'.S will ex~e:ad :a'kmg ;the ~jooe!at sh~1~'1lles '111.0:I!ld1i ·:and 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 Mattl:Iew {Oct 201I6) and.Utma €Sep~ 20,J\7). 
'1 Watei: level data. - To. supp<!>1rtt tae eaiN!b.tsati~N~ Q<t the m@deh wa<tel!, levehdata: sbG!U he 

collected in the vicinity of Nassau Sound for a petiod 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). 

• . 'f>l(l-al aJlll.1I1ellrtrlata -.D.uriing ,the 30-.<llay water-!evell. coMection pe.r.fodl, measurements of the 
,ticl-ad ioottenits and tidal disch.ar.ge across tile .thrQl1.t of the So\lnd, ~~t of.the AdA bv.idge, 
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 
· AIWW (approaching Gunnison Cut). .These d'ata snal'lrli>e coUected' via vessekmounted1 

Acoustic Doppler Current Profiler (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 sfroal in order tx:q:nuvide wave 

;forciiltg '{lata:'\for'ihe model -ca1ibraruon/ve1ification period. 'i,Data shaU'be cdtlectdi from a 

-~be.&1·n~1~Jtt¢d<~!\¥B;V-'-4 ,faoi'l'lg ADOPJ-0oaterl itLAxmghly 35 .to 40 ft water depths. Data 
products from the ADCP shall include time series of significant wave height, period, and 

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

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

Consultant sfuaU devefop tfue fieMltest pf.an an&.sbaW.sutiJconttact ancf.coordlinate wilth. the 
professi.-0nal surveyor and a qualified marine subconsultant to acquire the necessary data. 

Consultant shall provide notifications to the appropriate regulatory agencies for instaIIation 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. 

'Defarei:iflif Jes - .Sxrlfuiski Sunr.ey.or sh.a~i[,,proviele eleotr.oo1c .copies ..Of..l!he survey data in the 

. prescribed datums al'l.G 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 review an<;h approve tbese documents for sulomittak to FliJIEP. Consultant shah! 

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 mor,phological changes in the inlet shoal system and along 

.&e a01acem~.lbeaehes. Data ifor fuis &11iA>lysiis Sha'Jlil Macllide .recettt !.rIDA1ll (if av<ill:i'b!e) and 

conventio.nal .beaoh.~'PrOOle st't1"vey clata coHeotecl itrom oilier so.IJ!fCes, 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 in 1999/2000. From the existing d~ta, Consultant shiakk se·ek to devekoJO a description 
of the typiCaJ sediment transpmt Rathways 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 repo1t (Subtask JV). 

Consultant shall ,provide two (2) hard.copies of the engineering report and an electronic version 
1oo!Uhie JUlilietmor.anaum 'fil *SPDFifonrurt. 
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Subtask III Numerical Model Development and Analysis 

EXHIBIT A 
Task Order #30, CM1852 

Tilie numerocal~model~~ aipp1ioadii:wiJl'. foll-0W1lhie metl'iiod desc!iipecF~ Elias mro'lfamse:n . 
(2013) to describe patterns of sediment transport potenfot1 near ilie prn~.etl. ooTiow wea and 
across the Nassau Sound ebb shoal platform. Input wave conditions, weighted by annual 

probability of occunence, shall be used as model input over a representative tidal cycle to allow 

for time-efficient depictions of a) the current patterns at specific times in the tidal cycle, and b) 

the sediment transport potential generated over a typical year in the study area. In these 
SRtf~tOVlS Jth.e seabeiil. e1evauiol!11S ~llJbefueiMl.&ixdl. As aiSC111Sseclfby'iBlias anti Hansen (2013), 

to reasonably model morphological changes across the stuay 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 

borrow area, such efforts were judged to be unfeasible and well beyond the scope needed to 

satisfy the current proj,ect interests. 

To investigate the potential changes in the Sound from the excavation of a sand borrow 

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 lthe model domain (more accurately a set of cou,pled modid.l .grids) tO wrnvide the 
. . 

>i:framewotlt fo1· analysis o:f;the J;1ydroclyitaniiios ·and wave 'ficlds fo the Vicinity 'Cif 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) from Nassau Sound to isolate boundary effects and provide an accurate 

representation of the flows in the immediate vicinity of the proposed bonow area and the 

Sound (Ffgure 3). The resolUtion of the moqel grid( s} willi vary across the domain, with 

finer resol!ution ptovfcted)intlk im.medlate a~ew.ofimteliest~Nassal!l.rSomd·; 

• Populate the grids with bathymetric data obtained from the Subtask T survey anq 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. F01mat these data to provide input to the Delft3D model; 

• Calibrate the mocltil u.sdng)portlions O'f.the;lffidd fla'ta ca1lecte'1l in SubtaSk: ~' especiaUy the 

'tidal c!isdharge ancl curremt monitoring effmt. 

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

Continued ... 

7 
S. Amelia Island - .Beach Renourishment olsen associates, inc. 
Nassau Sound - Borrow Area Impact Analyses (1 of 2) 

.. ··--------···-·----------·-.. ···-·-·----- --·· - .-.. ···-----



-- -~ 

EXHIBIT A 
Task Order :ft.30:. CM1852 

Figure 3 General area of aa~ysis for Ddft3D model domain of Nassau Sound. Final 

~Mrl-~.t0f-modcl.~:aW~·be4ttermined (Google Earth) . . 

• Sdtematize 'the mput tllG!al arid wave conCMitllons JOO cteaJ'lle represenitailli.ve .lide...c)'1C1'e 
~veraiged wave ·-oond~s-~ .will -r.epr.eseNt the ·.:a:¥ef• ..atmNal wave 11nd se<liment 
trarisport 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 

representative wave conditions can ¥>e sc.IJematirzed: Tiifah~urre~. wilf Be sefiem~i:zect 
utiW-zing tida;b ool!).5filtue.t;i.t'- vaft.I~· :from- lihe WXO, 6fobal lnvelfS~ Tide Model, o.r 
equivalent. · · ·. " · . · ·. . · . · '. · · . . ' . 
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• Simulate existing conditions (2018, pre-excavation) to establish typical flood and ebb 
flow conditions, the distribution of wave enet:gy across the ebb shoal _platform fur 
v.m.rii®JIS w.aMe iro:ro.cliOOioos .11md ·lfide stGl'ges, lftimlil ·so111ood-W.fole sediamemt rtranspmt potentia1 
pattocns.(prili)duptio.n run # l]. 

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 schematizationi, and' th;e in4ividi;rnl flow an~ p<Dtential transport patterns of existing 
. c~nditions . . [ In Part 2·of2, the reslll1lts; ofth:e. a;lteirnatiives,sfil1lli1a1lio~ssfull be. compared.tro..the. 

existing condition simulation J Consultant shall provide two (2) hardcopies of the nwnerical 

modeling report summary memorandum document and an electronic version of the 

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

Studies in Subrnittals to the FDEP Beaches Inlets and Ports Program (BIPP, formerly (BBCS)), 
ma]Mlit md m}tp1A0:1i'iles >mm··ifme 1IDJldde1i'l)llg .efil!m>t sln:inl .'.Sbe:J>roVideli! in their native eieclronic 

formats. 
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SCOPE-OF-WORK: COASTAL ENGINEERING SERVICES 

.FOR 

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

Nassau Sound: Analyses of Potential Impacts of Borrow Area Excavation 
Part l of 2 

d4M.arch 2018 

COS;:F SYMMAR.Y 

· ·&-.mtt .. Le:v,e1 :l}esign ;and Permit ~licafio.n 

Held Data Collection $l14';7ittt01t (f;um p Sum} 

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

'~ei:ical Moddl ·'Devclopment a.\'l.el Ana1yses $134,800.00 (L.S.) 

TOTAL FEE: 
$301,800.00 (Lump Sum) 

(part 1 of2) 
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