


INTRODUCTION

As part of ongoing investigations related to non-fuel mineral resource targets in the Exclusive

Economic' Zone (EEZ)'of the northern Gulf of Mexico, the EEZ Gulf of Mexico Task Force has assembled

and analyzed existing data bases for identifying potential hard ‘mineral resources in the northem Gulf (Gulf |

Task Force 1989) The task force consrsts of representatrves fmm the Mmerals Management Servrce as well

as members from state agencres in Texas, Loursrana, Mrssrssrppr, and Alabama. The most pmmment offshore

., hard mmeral resources rdentrﬁed in phase I of the study were sand and shell As a result of these

, rnvestrgatrons, several target areas for sand resources were tdenttﬁed, and further studies on selected resource

recommended a concentrated effort on one site wrth the greatest potentral for near-term leasrng Thrs report

“presents the results of that study in terms of detailed resource rdentrﬂcanon, physrcal envrronmental tmpacts

of dredgrng, and economrc feasrbrlrty

The prrmary ob_pectrve of the phase I Gulf Task Force study was to prepare a prelrmtnary assessment ’

of the occurrence and economrc potentral of non- fuel mrneral resources m the EEZ offshore Texas, Loursrana,

engmeenng, envrronmental and economrc consrderations assocrated wrth sand dredgrng and placement in the

Ship Shoal and Isles Derrueres area, where the near-term use of sand is lrkely for bamer 1sland restoratron and

- beach replenishment. Thrs area was chosen'based on results from a prelrmmary evaluatron of resource,

resource utrhzatron, and lrkelrhood of resource utrlrzatron Shrp Shoal a large sand shoal approxrmately 15

km seaward of the Isles Dernieres barrier island system in Loursrana (ﬁgure E-l), was an rdeal site for this

study beause initial results rndrcated a very lugh-qualtty sand deposrt that contamed about 1 2 brllron m® of

matenal seaward of one of the most raprdly migrating bamer shorehnes in Lomsrana (long-term rates of change

rangrng from -10to -15 m/yr [McBnde et al 1991)). Srgmf cant quantmes of data existed for charactenzmg -

the geologic framework of the shoal (only a limited freld effort was needed to provrde necessary detarl about
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'areas were proposed After revrewrng preltmmary information from proposed study sites, the task force _

lMlSSlSSlppl, and Alabama The pnmary goal for phase II, however, was to provrde an analysrs of the geologrc, -

| abundance and quality, data a‘vailability and the n'ecessity for further data collection, proximity to areas for | h




the geologic history of the shoal), and nearshore wave climatology was available for analysis of physical

environmental impacts of dredging. In addition, sand resource compatibility with deteriorating sand beaches
landward of the shoal make it a likely source of material for coastal restoration and protection against

accelerating rates of wetland loss.

. Ftye specific tasks were designed to evaluate Ship Shoal as a potential near-term leasable sand deposit

for coastal erosion control in Louisiana. High-resolution seismic profiles and vibracore data provided the
prirnary information for identifying the sedimentologic characteristics and geometry of the shoal. A preliminary
artalysis of existing dredging technology for application at Ship‘Shoal was assembled for domestic operations.

The physical envrronmental 1mpacts of dredging on the shoal were estimated using a wave refractlon model

to test raultant effects on the shorelrne landward of the borrow area. An evaluatron of avatlable upland sand
' resource targets for quanttty of matenal and cost was accomplrshed in task 4, and task 5 provides an economic
- analysis for two potential project conditions consistent with past sand replemshmentoperatrons. .

b . The ‘final projeet report represents a cooperative effon between the Louisiana Geological Survey ‘(tasks‘-

1, 3; and 4), the U S Army Engmeer Waterways Expenment Station’s Coastal Engtneenng Research Center
(task 2), and the Ofﬁce of Resource Evaluatron for the Gulf of Mexrco OCS Region, Minerals Management
Service (task 5) It provrdes a prototype methodology for evaluatmg near-term leasable sand resources for
coastal erosion control or constructron aggregate The followmg dtscusswn presents a synopsis of the report

findings with recommendatrons for further study.

| PROJECT ovr:nvmw

During the initial stages of the study, srgmﬁcant effort was spent coordrnatmg activities of the ﬁve

drfferent tasks to ensure a coherent final product that would meet project objectives. Although Ship Shoal was

the area under consrderatton certain aspects of the analyses requrred more lrmtted spatial constramts to provnde '

| specrﬁc recommendatrons regardmg dredging sites as related to physrcal envxronmental tmpacts and projected

cost estimates. The geologrc framework study provnded background mforrnatron on the regtonal hrstory of
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The shoal ranges from 5 to 6 km wide in its central area and 8 to 12 km wide at the eastern and western ends,

with a relief of from 3 to 7 m east to west along its crest axis. Penland et al. (1986, 1988) have documented

~that Ship Shoal is a marine sand deposit formed by the erosion of a submerged barrier shoreline that has

migrated 1.5 km landward since 1853. ‘Over 2,000 line-km of high-resolution seismic reflection data and 50
offsho_re vibracores have been collected by the Louisiana Geologieal Survey, Us. Geological Survey, and
Mmerals Management Servrce in support of this study In addrtron, bonngs from other state and federal

agencxes, as well as pnvate mdustry, were collected analyzed and tntaloged tnto a srngle data base to msess

- Ship § Shoal sand resources.

Regional Settmg

The morphology of the Loutsrana delta plain and mner-contmental shelf reflects the combmed effects '

: of sea level rise, with transgressive and regressive sequences formed from delta burldrng and subsequent

abandonment processes of the Mrssrssrppt River. . Apart from the Modem delta lobe located in deep water near

the shelf edge, Holocene MlSSlSSlppl River sediment has accumulated in shallow water. The delta-butldmg ‘

' .process consists of a prodelta platform, followed by drstnbutary progradatron and btfurcatton whtch results '

in ,delta plam establtshment. Thrs process contmues unttl the dtstnbutary course is no longer hydraultcally

efﬁcrent Abandonment occurs in favor of a more efﬁcrent course, tmtratmg the transgressrve phase of the

: delta cycle. The abandoned delta complex subsides, and ‘coastal processes rework the seaward margm to

: genetate a sandy barner shoreline backed by bays and lagoons (Kwon 1969 Penland et al. 1981 1988)

Today, the delta plam, can be dmded. mto two dlStlnCl geomorphtc regions: active and abandoned-deltas

Delta bulldmg is restricted. to the Modem delta and- Atchafalaya delta complexes The four remarmng,
_Manngoum, Teche St Bemard and Lafourche, are abandoned ln_addmon,vthe Plaquemm_es delta of the
‘ Modem complex is abandoned -

Shrp Shoal is one of the largest and most promment mner-shelf shoals offshore Loutsnana. The shoal

—

. has a landward-onented asymmetry and slopes westward The change in shoal-crest asymmetry and onentatton ‘
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 2the central body or shoal front, and facies 3 the shoal base. The shoal contains approximatelyl 2 billion
m® of sand. ‘Shoal-crest deposrts contain 112 mrlllon m® of sand and represent a umt within the zone of active
normal and storm wave processes Evrdence for tlns is the presence of symmetnml npple laminations that
b" reﬂect the tnﬂuence of oscxllatory wave motton on surface deposnts The shoal crest is subjected to the htghest
relatwe energy levels because of its relref above the surrounding shelf In addition, well-rounded sand parucles
are 1nd1cat1ve of extermve sednrnent reworking. Water depths range from 2. 7 m in the west to 7 0 m in the

The shoal front environment contams an esttmated 430 mrllton m of sand. It reﬂects deposition on
| the upper deposmonal slope between the 4- and 6-m 1sobaths at the western end of the shoal and the 8- and’
10—m isobaths i in the east, Because of this increase in depth itisa lower energy envnronment than the shoal
~ crest. Consequently, more burrowmg acuvxty is present in this very fine sand facxes relattve to shallower shoal-
| crest deposns The lower sand facnes or shoal—base envrronment represents the area landward of the shoal front

'where advancmg sand is deposrted dunng mrgratton of Shrp Shoal Thrs regton hes between the 8- and 9-ni
: &

- 1sobaths at the western end of the shoal and the 11 and 12-m 1sobaths at the east Because the shoal base is

below the falr-weather wave base for thJS regron, more burrowmg is observed Thxs deposnt is estimated to
’ contam 640 mrlhon m® of matenal | |

‘ A dlscontmuous sand sheet extends seaward from the shoal markmg its retreat pathv Landward
"‘mlgratlon of Ship Shoal allows sedlment transported from the leeward slope to be retamed within the Shrp
Shoal sand body This sediment is exhumed and reworked when Ship Shoal has mxgrated a drstance equlvalent
to 1ts mdth At its present rate of mxgratton (10-15 m/yr), the sand body is reworked completely every. 500
to 1,000 years Thts pattern of shoal retreat and storm-dommated tramport generates a remnant sand sheet on
the conttnental shelf. Sand eroded from the seaward slope of Shlp Shoal dunng a storm may be redeposrted
offshore to blanket the retreat path. Thxs fine sand layer ranges between 009 and 0. 13 n mm and contains

oemstonal graded and flaser beddtng

The facres under the shoal represent relatlvely fine-grained envrronments that have llrmted practical
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. indicate an overfill factor of 1.03 for replenishment of the Isles Demnieres system (McBride et al. 1989). This
infers that for every cubic meter of beach replenished on Isles Dernieres, 1.03 m® of sand would be required

. from the Ship Shoal sand body, ntaking it an ideal sand source.

‘ Summag
. Ship Shoal i a shore-parallel sand body 15 km offshore, with an estimated 1.2 billion 1 of minable
| matenal 'l‘he quantity of sand, along svith the compatibility of sand chatacteristics from Isles Derni'eres
indicate Ship Shoal is an excellent source for beach replenishment Should it prove economrcally and
env1ronmentally feasible to uttltze this resource, the amount of sand present in Ship Shoal alone could satisfy

requirements for beach replentshment and maintenance of Isles Dernieres for the foreseeable future.

- DREDGING OPERATIONS

| As p’art of the comprehenslve evaluatiOn for near-term leasing of sand from Ship Shoal, the Coastal
Engtneenng Rmearch Center provrded a sumrnary of dredgmg technology that could be used for mining in this .
area Through a literature review of perttnent dredgtng technology, dtscusswns were separated into four
categones general dredgmg, aggregate rmmng, beach replemshment and dredging eqmpment Three pnmary
references provnde an overview of dredgtng téchnology: Hydraulic Dredgmg (Huston 1970) covers »most.
aspects of ‘dre'dging contracts associated vwith hydraulic _t:utterhead pipeline dredges; Coastal and Deép Ocea‘n‘
Dredging. (Herbich 1975) dlscusses most aspects of dredging with .substantlal theoretical treatments; ‘and
Fundamentals of Hydrauhc Dredgtng (Turner 1984) stresses applytng hydrauhc pnnc:pals S0 as to predtct and
: maxrmtze dredge performance ‘
Offshore aggregate mining is t_tncornmon in the United States. 'McCormack Aggregates in Amboy,
. New Jer'sey,' andvTide\trater.Sand and Gravel ot Oakland Califomia, are the princlpal operatOrs tn this industryl
' and the main product is concrete (medtum) sand. Both operators use hopper barges propelled by rntegrated ‘
tugs, and they pay royaltres to the states. Europe, parttcularly the Umted Ktngdom, has a well-developed'

R aggregate mtmng mdustry Tlus tndustry has recently been 'upgrading its fleet of hopper dredges Wheeler .

E-10

TR 1T T = e <o e e




m, a condition that occurs only'd% of the time in the Ship Shoal area. Of the 20 hopper dredges in the United
States, about 12 'potentially would be available for a Ship Shoal operation. »Howeve‘r, drafts of the hopper
dredge may limit their applicability in the project area. Ot the‘ 12 available hopper dredges three draw about
47m loaded These dredges are split hull and have direct pump-out capabrlrty 'Another seven draw about
6. l m loaded Five of these are splrt hull and two can pump out. The ”rbemamrng two draw about 9.1 m;
neither is splrt hull but one is particularly suited to pump out long drstances - |

4 - Regardless of the equrpment used, haul dtstance is a prrmary consrderatton for economrc purposes

Hopper dredges techmcally have the potentral for unlrmtted haul drstances However, be&use they must wrry

_the crew and equrpment requrred for dredgmg all the trme, itis economrcally advantageous to maxrmrze the

time spent dredgrng and minimize the time spent. transportmg material to the placement area.

-Large (27 in. [69 cm] or greater) ptpelme dredges are strongly constructed cutter suctron ptpelme :

‘ dredges operatrng on anchor or cable posrtromng systems that can operate in- up to 1. 5 m seas. They are the

. most: “common dredge type. However, downtime t'or reparrs usually mcreases srgmt‘ cantly in greater sea

oondmons Generally, the prpelme is more susceptrble to damage than the dredge. Conventronal ﬂoatrng

prpelme cannot withstand over 1-m seas and would probably not be used at Shrp Shoal. Submerged lines that
. rest on the bottorn can wrthstand vrttually any sea condition. Problems occur ‘where the submerged lme jorns
| _ the dredge Most submerged lines used wrth prpelrne dredges connect to floating line near the dredge to allow

~the dredge to move around Although flexible ﬂoatrng hose, which is much more resrstant to sea condrtrons

than ﬂoatmg prpelme may be used, rt is much more expensive. _ |
A_f_ew European pipeline dredges are self-propelled and ha've,the lines'of ocean going ships. These -

can safely ride out severe weather There are no dredges of thrs type in the Umted States, however, a few of

- the larger U S. dredges were desrgned for offshore operatron in not too severe condrtrons There are about two -
dozen large prpelme dredges in thrs country Itis uncertam rf any U. S. contractor would be wrllrng to take

his dredge over 20 mrles from protected waters. A much less ambttrous pmject in 1984 for placmg. o

mamtenance materral from Cat Island Pass on Isles Dernieres recerved no brds until it was substanttally
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get inside Wine Island Pass if the entrance channel were deepened and pump material all along Isles Demieres.
On the other hand, the hopper dredge could dump its load about 1 mi (1.6 km) offshore of the beach, and a
plpelme dredge could pump matenal ashore The dredge and prpeltne would be moved as work progressed

\

~ along the beach.

The single dredge most successful at procuring large bbeach replenishment jobs on the east coast is a_

16,000-yd® (12,234 m®) hopper barge designed for long pump-out distances. Being a barge, it is propelled by
an integrated tug. It is rarely used for channel dredging, presumably because of maneuverability limitations.
It has a'maximum loaded draft of 28 ft (8.5 m) and a light draft of 8.5 ft (26 m). A 20-ft'(6.l m)‘ draft

restriction would allow it to carry 60% of its full load and come wuhm 3 7 km of shore at Isles Derrueres

It usually pumps out via a smgle-pomt moonng buoy and submerged line, so it is well equrpped for exposed |

‘waters. It has two, approximately 6 000-Hp pumps that may be connected in a series. It has pumped sediment

dtstances of up to 45,000 ft (13,716 m), which is more than enough to carry the matenal to shore

i

As an alternative, a pipeline dredge usmg a spider barge ora mechamcal dredge could fill scows. The.

R
2

: fscows would be towed by a tug to the backside of Isles Dermeres then unloaded by a barge unloader A barge

unloader is baslcally a suction pipeline. dredge modtﬁed S0 1t dredges sand out of a barge. To carry sand to
the beach, pipeline would be laid across Isles Dermeres. This method may be environmentally restrictive
depending on the location for unloading. The scows must have shallow drafts to avoid grounding in shoal

waters behind the Isles Dernieres.

: Cost'Fstimates '

The uniqueness of this project makes it dtfﬁcult to provrde accurate cost estimates using standard |

methods They use many standard assumpttons that may be tnvahd in a umque proyect such as Sth Shoa]

- mtmng USACE bases its esttmates upon the fatr and reasonable cost for a prudent well-equxpped contractor
0 perform the work They do not consxder btddmg cltmate If there is more work than avatlable dredges, brds s

‘ _wrll rise; if the industry has excess capacrty, btds will fall. Consrdenng that the work at Ship Shoal 1s'
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Summary
Mrmng Ship Shoal' as a sand resource is techmcally challengmg but appears to be feasrble It seems

that the most suitable existing prece of equtpment to place sand from Shrp Shoal onto Isles Dermeres isa large

' hopper barge; although small hopper dredges and a ptpelme dredge would also provrde a viable altematrve

The cost is estimated to ‘be between $5 and $12/yd® for sand placed on Isles Dermers lmttal projects wrll

© most’ ltkely cost closer to the lugh end of the range but may decrease as contractors become famllrar with the

area dnd project.

PHYSICAL ENVIRONMENTAL EFFECTS -
Now that it has been determined that geolo_gicalcharacteristim of the resource target are acceptable
and that technology is available for mining the deposit, analysis of .physical environmental impacts is the next

step taken to determine the likelihood of resource use for coastal erosion control. This includes ~identifying

incidént wave charaéteristics,their impact on shoalmorphodynamim the patterns of wave movement associated”
with ambtent condmons and resultant change in wave transformatton due 10 potential dredgmg activities. A
' common means of cvaluatmg changes in wave propagatton patterns for actual and hypothetrcal situations in

response to changes in bathymetry is t0 perform wave refractton analysrs The two prlmary data sets needed

to perform this type of analysrs include a time history of incident wave processes for characterizing the local
wave cltmateand bathymetry. Quantitative understandmg of wave transformauon is essential for discerning
future pattems of coastal erosion in response to changing nearshore bathymetry, such as those assocrated wrth

removal of matenal for beach replemshment If changes in the area used asa bormw source cause adverse

effects on the area bemg replemshed (e.g.; increased erosion due to wave t'ocusmg), altemattve sources need-

to be considered.

Site Selection

: Several criteria were used in choosmg a potenttal borrow site. First, it was decrded to avord exrstmg_
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average out of the south-southwest. Thirty-six model runs for ambient conditions and both dredging scenarios
were made using average monthly wave conditions.

Wave rays for pre-dredging bathymetry associated with average wave conditions for all months showed

the same general trend' the shallowest portion of Ship Shoal causes convergence of wave rays in the western

portron of the study area. 'l'lns condrtron is accentuated dunng winter and spnng, when average wave herghts

are greater and angles are steeper, and reduced between June and August, when waves mamly are approachrng

w!l
from the south In no cases do waves ‘break over the shoal crest however, extreme storm condrttons were not

evaluated, and it is likely that under these condmons, waves would collapse
For both dredgmg altematrv& sand was removed from the gnd numerically by i mcreasmg water depths

overa selected portton of the lease block. For the first dredgmg scenano extraction of one mrllton cubic yards

of sand from the leading edge of the shoal in Block 88 caused msrgmﬁcant changes in wave refractron patterns.

Removal of thts quanttty of material affected about 3 9% of the lease block area. The most noticeable change

relatrve to ambrent condmons was a slxght drvergence of wave rays (a decrease in wave energy focusrng) Just i

shoreward and to the west of the excavation site. Changes m wave refraction ,pattems assocrated with

extractron of ten mxlhon cubrc yards of sand was slrghtly more notrceable but still showed nelattvely lrttle

'mﬂuenee Although this is a significant. amount- of sand only 17.9% of the lease block area was affected.

Agam, a greater degree of - drvergence was assocrated with 1mposed bathymetnc changes (a posmve result)

although slrghtly greater convergence was mdrcated ]ust east of the dredged area.

Summary

COmparisons of pre- and. post-excavation scenarios Jindicate very‘ little change in w’ave approach -
patterns relative to pre-dredgmg condmons Dtvergence of wave rays was the most promment rmpact although » |
- vsmall areas of _convergence were 1llustrated on a few of the wave ray dragrams 'l'hrs suggests that the -
condmons tested pose little to no effect on the physrcal environment present at the site’ prror to extraction. lt ’
brs expected that changes in ' wave approach related to major storm events may have a greater mﬂuence on the'

: rmposed extraction scenarios.
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transportation down the river to the replenishment site. In addition, sand companies in this area have quoted

a maximum of one mi_llion cubic yards of sand at the borrow pit. However, several operators indicated they

-could obtain sand from other sources (river sands from dredging cornpam'es along the Mississippi and Pearl

" Rivers) fo increase the volume to 4 o 5 million yd>.

There are a few dredging companies that operate along the Mrssrsslppt River. The Yard a company

tocated in Port Allen between mile 240 and 220, is capable of dredging and bargmg bottom sedtments t‘rom‘~

-Sr‘
the Mrssnssrppt through the Intracoastal waterway (approxrmately ﬁve mrles from dredge srte) to the barrier

' tslands Another source of. sand along the Mrssrssrppt Rlver occurs in. pomt-bar deposits at s:xty-mrle point-
, near- the town of Nalm Brown and Root (1988) studred the s1xty-m11e pomt sand source for beach "

_ replemshment of Shell Island. The sand resource was estxmated at. 7 8 million yd3 prowded a-maximum’ depth

of excavation could be obtained. However, these pomt-bar sand deposrts contam 1.4 mrlhon yd3 of mud

overburden (Brown and Root 1988). Narm Enterpnses quoted a pnce of $0 94/yd> (not mcludmg dehvery)
in the same area from thexr dredge site with no overburden T. L. James is another company w1th dredg1ng~-
rntemts in the Mrssrssrpp: and Pearl nvers Dredgmg costs are esumated at. $2 OO/yd3 near Narm, but bargmg

costs skyrocket to $20 00 to 25. OO/yd3 because of down time of the dredges between runs to the island and ’

The closest source of sand near Is]es Demneres occurs. along the Cammada-Moreau Headland in

: I.afourche Pansh Gerdes (1982) obtained vrbracores and bonngs from the Cammada Moreau beach ndge ‘
Lplam, which indicated that the sand unit of the ndges range from 05 to 10 m on Plarssance Rndge wnh

' addmona] 3 5 m of sand descnbed as the upper to Iower shoreface ‘The mean gratn size for sand on the '

Plaxssance erge is 0. 125 mm. Borrow pits 1n thrs area have reserves of at least 2 mxlhon yd3 of ﬁne to very

ﬁne sand. Even if all this sand could be mmed t'rom the ndge it represents a mmor contnbutron necessary

for coastal restoration. Cost esttmates from exxstmg borrow prts are quoted at $3 50/yd3 for sand at the plt and }

$6.00 to $7. OO/yd3 delivered o Isles Dermeres
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beach ridge plain are $3.50 to 4.00/yd” at the pit, with an estimated cost of $6:00 1o 7.00/yd® delivered to the

replenishment site. However, the estimated maximum sand volume in this area is roughly 2 million yd® of

~ material.

' ECONOMIC ANALYSIS
Although the cursory examrnatron of costs assocrated with dredging alternatrves provrded a mechamsm
ok
for gaugmg proyect feasrbrlrty, a more rigorous economrc analysrs was performed using geologic and

engrneenng parameters wrth a statrstrcally based mrmng economics model called QUIKSAND The rnodel uses

a Monte Carlo srmulatron techmque whereby the pertment vanables are sampled from cumulatrve probabrlrty
: drstnbutrons over many trials yreldmg results denved from an averagmg process taken over the number of.

trials. It provrdes a means of handlrng a senes of subjectrve Judgments about rndrvrdual vanables This

method explrcrtly recogmzes the probabrlrstrc nature of all vanables affectmg the evaluatron and calculates a

large number of possrble outcomes based on random samples from mput probabrlrty drstnbutrom Because

much of the geologrc and engineering data (e.g., areal extent and thickness of the resource, recovery factors,
productron rates, product pnces costs) used to evaluate a resources economic potentral is known with varyrng
degrees of uncertamty, the Monte Carlo techmque provrdes a range of resource economrc values (Net Prment

Worth [NPW]) wrth the probabrlrty of each occurrence belng a drrect consequence of data uneertamty

- Economics of Dredg ing'Altematives

An earlrer evaluation of dredgmg alternatives rdentrf' ed two potentral methods of mining approxrmately o

‘one. mrllron cubic yards of sand from Shrp Shoal and placrng it along the eastem half of the Isles Denueres

!

: barner rsland arc. ‘The first utilizes a 16,000-yd* .hopper barge dredge using a direct‘pump-out discharge'
- through a single point mooﬁng buoy and a'submerged pipeline to trans-port the sand to shore and the second

uses two 1 300-yd3 hopper dredges to mine the sand and dump it at some pomt close to shore where a prpelme :

dredge would rehandle the sand and transport it onshore through a prpelme

Costs assocrated with these methods were redrstnbuted wrthm the framework of the cost parameter

B2
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' ‘represents a present worth value either above or below the economic break even point of zero MROV. In this

way, the model is not used to mtabhsh a present worth for a certain commodtty price but is used to estabhsh

the minimum commodlty pnce at which the dredgmg project is economically feasrble The economic analysis

for each proposed dredgmg method was performed for the two volume consideranons discussed earlier: one

,,,,,

a commodlty price of $5.19/yd3 for dredgmg one million cubic yards of sand and $3.10/yd3 for dredglng ten

million:;gubic yards of sand, utilizing one 16,000-"yd3‘ hopper barge dredge with a direct pump-out discharge.
Method 2 generated a commodity price of $8.45/yd® for dredging ‘one: million cubic yards of sand and

$6.36/yd> for dredging ten million cubic yards of sand, utilizing two, 1,300-yd> hopper dredges and a pipeline

- dredge.

'An alternative scenario is proposed that depends on technology suxted for open water pro;ects

Because; this equipment does not exist in the Umted States, caprtol outlay assocrated with deﬂgn and -
constmgtron would be large; however, if a long-tennf‘..dredgrng- operatnon could be sustalned, cost analy-ses._--_
-suggest that the project could be economically viable (88'.35/yd3 for a l4-yr period‘for one huh_dred rnillion

‘cubic yards of sand).

Sumnrar_'x o

A st_atistically-based mathematical model was employed to evaluat_e the economic feasibility of sand

mining on Ship Shoal for coastal erosion control. Using results from geological and engineering studies, the
model was run usmg the two most hkely dredgmg scenarios for two different volume requxrements The '

economic analysrs performed ‘with the QUIKSAND model mdlcates that a commodity price of $5. 19/yd3

assoc1ated wrth using a 16, 000-yd3 hopper barge w1th direct pump-out discharge through a single-point moonng

for the production of one mlllion cubic yards of sand;(for ten mlllron cubic yards, the price decreased to
$3.10/yd>. Using two, 1,_300-,yd3‘hopper dredges to mine the sand and a pipeline dredge for rehandling the

sand at a point close to shore, a commodity price of $8;45/yd3 is estimated for the one million cubic yards =
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1.

Several recommendations have been formulated relative to the results of this study:

The information generated from this study should be presented in a workshop to assess interest
and/or concern from local, state, and federal agencies, industrial representatives, and private groups

in using this sand resource as proposed.

- If there is sufficient interest in using sand from Ship Shoal, selection of specific potential leming

sites should proceed with consideration»for raolving conflict with oil and gas opératidm.

. A detaxled geological and physxcal environmental analysxs should be pcrformed at selected sites

to better define resource and envnronmental parameters on shoa! morphology and shorelme '

processas.
Slte-spectﬁc analysns of the potential impacts of nearshore dredgmg actlvmes on the ecosystem of

the area should be performed

J-

. The methodology developed m this study should be apphed to other sites .and potentlal pro_]ects

alongtheGulfCoast : ' o "5  L '.
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