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Part I. Introduction

and Background

Role of U.S, Army Corps of Engineers
Maintcnancc ol harbors and nai igation channels is an <in-

going task that is vital r<i the ec<inomic well-heing <if the c<iun-
try. It is also an undertaking of considerable size. The U.S
Artny Corps ot Engineers maintams morc than 48 ports and
over 25,000 tni!cs of coast;il and inland wu erways. Estiniates
ol thc amount ol' sediment dredged by the Corps of Engineers
range from 300 null ion cubic yards to 450 niiilion cubic yards
annually. Disposal of this materia! is, in many parts of the
country, a constant and increasingly difficult problem.

I>isposa! in dredged marenal containment areas  DM CA!
is now the option that suits the needs <il many dredging
projects of the Corps ol Engineers. DMCA's can range in size
from a tcw acres to over a thousand acres. They typically
consist of a ring levee of from 5 to as much ai 50 feet in
height. with a control structure to allow regu!ation of the
interior water !cvc!. DMCA's may be dividedby interior leveei
into cells. a!!owing sequential filling or increased residence
time for water to lose its sediment load.

Placement of material in a particular DMCA depend» on
the needs of the Corps of Engineers diirrict and is influenced
by such tactors as the rate of shoaling, the type ol rnaterial-
whether sand, silt, or clay � or thc proximity of other dii
posal areas. A maintenance dredging opernt<on can last from
a few weeks to over a vcar and may need to be repeated from
every 3 years to <ince every 10 or  years. For these rea-
sons, the active !ife of a DMCA might hc ai long as 50 years.
tnaking it p<issible l<ir a site to be used for <ither purposes
much of rhe time.

Most DMCA's are ! <<cab' on private property and, because
benefits of channc! maintenance indirectly accrue to local
communities or users. the acquisition of cascmcms for dii-
posa! is the responsibility of the pro]cct sponsor. Project spon.
sors may be port and waterway districts, rnunicipa!ities, sle
or county agencie~, or navigation districts. Loca! sponsor~
work in partnership with their Corps of Engineers district
to identify disposal sites in advance of the need to dredge.
On the national !eve!, an estimated 7,000 acres of new
DMCA's are needed annually. In many parts of the country,
finding and acquiring suitable sites are difficult tasks. Land-
owners may demand  oo high a price for their property or
may bc reluctant to have it used for what they perceive as
waste disposal.

Origins of Containment A.rea
Aquaculture Program

To help overcome some of the difficulties of sire acquisi-
tion, the Corps of Engineer~ has worked to identify ways by
which the landowner can use the acreage for activities that
produce income but do not interfere with periodic disposal
of drnlged materia!. Research by the Corp» ol Engineers iden-

r<iied aquaculture as <inc such potential beneficial use of con-
tainnienr areas. 8> designing and operating a DMCA for
material placement and aquaculture. benefits could bc rea!-
ized by the landowner, the aquaculture industry, !ocal port
and waterway auih<iri ics. and the Corps of Fngineers.

For the concept to be adopted and applied as a too! for the
acquisition of new sites for DMCA's, thc tcchnical and eco-
nomic feasibility of 1!MCA aquaculture had to be demon-
strated. TheContaintnent Area Aquaculture Program  CAAP!
was created to examine fully the beneficial-use concept of
aquaculture with emphasis on more economical and environ-
mentally c<iinpatible site acquisition,

The CAAP had two ntajor activities: a field demonstra-
tion of aquaculture in a DMCA on a comniercial scale; and
the transfer of information on DMCA aquaculture to Corps
of Engineers districts. !ocal dredging sponsors. aquaculturists,
and the mterested public.

Demonstration Project
An approxiniafe!y 230-acre. commercia!-scale aquaculture

demonstration pr<i>ect was established near Hrownsvi!!e.
Texas, in !986. The demonstration project had multiple pur-
poses, including:

~ Determination of design specifications and construction
methods that would a!!ow multiple use of DMCA's ll<ir b<irh
aquaculture and dredged material disposal,

~ Development ot management strategies that would allow
aquaculture operations and material disposal io coexist:

~ Documentation of construction and production costs that
wou!d a!!o«an objective evaluation of economic success to
be made; and

~ Conrpi!ation of the economic and technical information
generated hy the demonstration

ln !986, modifications for aquaculture were made to two
large containment areas. Disposal Area  DA! A of !& acres
and Disposal Area 8 of l� acres. A 4-acre nursery pond was
built adjacent to  he two larger ponds and to the water intake
structures. Structural modifications included raiiing the
perimeter !evees ro a minimum of 6 feet above the pond b<it-
tom, widening the levee crown « idths to between 12:<nd !S
feet. !evcling the pond boruitns. excavating interior drainage
ditches, and instal!ing an in-levee water c<intro!'harvest
sr rue< ure.

Table l descrihci priileci stocking, and producri in



Table 1, CAAP demonstration project stocking assd production record

19h91988

P, ionn<imej P. 'ta<trt«rite  P. tvsrtit<tnrri P canrntriie< P  nvntictturr<< P. trsnrrrtsrtei
P. SfettrOSrriS P..ity <r<o tn< P. srytir<tsrrisSpecies
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OctoberN<rvemher <4 < ivcmhcr FebruaryD cue rllhe fSept cnihrrHurve1< month

15-2116 2431Time in pond � week< 74

! JP170106�2Dai< above 24 "C

A 109
Days above 36 PP'! salinity �2�3

42, 000 '.< A. 47,60022,000St<v.-king rate - P<iitlarvnc <ac re 40,000 40.000

09! 23%5067,74 hS<trv ival

Semi- inteni ive gemi-intcniive Extensive Semi intensive Semi- intensive Semi-intensive
Management

I'r -3 Ith -3NoneFccding � per<-ent h<x!y wt 'day I''i -3

1.77: ! 2.45:IUnknown0 68; IFeed conversion raiio I.5 1

70 460 31,206106,037 48.425Yield � v'hole ihrnmp, !b

286
!,021!Yield � whole shrimp. Ib'acre

! 8,7242,78566 175 29 055Yield � tails only. Ib

38377779Y te!d � tails only. Ib,'acse 636

36-50 ta!ls 51-80 tails 16-35 whole 4!-70 whole 51-80 tai!s
Mayority size
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Crop 3
Pond A
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Nttficfy' anil

piiil<l 8

Crop 6
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Information 1'ransfer

1  ynii ure icriiiuily ciiniiderin a comiiiir<ixt D.'vfCA aqua-
culture vcn urc. yi!u need to ohtain copici <it thc Coopcra
iiic [:i<ten«on Service puhlicati<ini on  hi  'nntainment Area
Aqt acttlture Pr<!gram availahlc triim yiiur iiiunt> Extcn-
iiiiii Office «r ihe Se;i Gran  priigram iir AdV snr> Serv CC
in y<iui;<rca. lnt ndcd priniarily ai rciicvvi f<ir aqnaculrurii i.
I.indou iiiri. ciiait,il a<inc pl.inncri. and <ithir potent iiil uieri
ot  lii' 'i!il aililiiclll Jlca 'iiluiicuii'lire conc<.'pt, ill< Estcnsi<!n
icriii begins viiih a brict'. get eral in rodu<thin iii aquaciil-
!ure in DMCA'i  tloniriak and Veal 199'ih Thc r<'iii;iining
Ex en<a<in puhlicatii»ii c<ivcr pr< iieet plaiining and deiign, sit<
iilcctiiiti and conitrui tiim I Honiriak et al. 199" i, legal i on-
iidi  a loni  K<inlh<!t  e  al 1992k and ceo i<i iiic c<iili:cpti
and aquaculture huiiiicii plannit<l  Rohcrti c ,il I<><>2 l.

Technical rep<»]s puhliihcd by thc h .S. Arms Corpi <i! En
giriccri pnividc ihc miiit in-dep h informaii<in on:

~ Site ictcct <in. «cpu«i ron. and planning tor aquacul ure
in f!MCAi  Vqtion ct al.. in priisl.

~ t!e em» iat <in <it the ihcanical suitability of a DfvlCA
for aquaculture  Tatcin 1990!.

~ f!eiign and construction nf aquacul ure facilities in
DMCA's  Ho tiziak and Veal, in pre.iib

~ production and harieit operations of an aquai ulrure cr<ip
in DMCA'i  C<ileman and Konih«ft. in prcisi.

~ Legal and initi utiiinal coni rain i t<i  hc dcielopmcm ot'
aquaculture in DMCA'i  Rober ihaw ct a!.. in press h

~ h1arkc ing and ccononiu analyiii iit L!%CA aquaculture
iC-lv Ass<ic}atci. ifl pl'iisj.

'Iechnical rep<irti' iitlci and docunient nunitieri can hc iili-
taincd t'rom th" priigraiii 1Vlanuger Containmim Area Aqua-
culture Pro r uii. Lnv r<nnncntat Lab<matorv,   H-WES-ER-C.
I.'.S Arrm C <irp«it HnginCCrS V'ater<vayv EXper ntent Sta-
iiiin, 39 % Halli Ferry R<iad, V cksburg. Missiisippi
39180-6399

Part 2. Site Selection, Design,
and Construction

Most DMCA's generally are not suitable for aquaculture
v ith<iut substantial modification. This seition provides a
general overviev of site selection, project planiiing. and con-
strucuon needed to develop a DMCA for dual use as disposal
sites and aquaculture ponds.

Dredging, Disposal, and DMCA
There are t<vU itnportant points to remember in planning

for DMCA aquaculture. First, DMCA aquaculture can only
take place in newly constructed facilities. This ensures that
new disposal acreage will become available for DMCA con-
strttction. Unless an idle disposal area is brought back into
use, refitting existing ~ites for aquacul ure is not an option.

Siiiin<l.  fie priiiiary purp<iic <if u dihed i'iiii ainiii,a inil'Iei'ii,iri
!i tii rciciii a id ict:ini dredged iii,itciial. Aqu; cut<' iu iilic
ici'oil<1.'il y Uic. Site dc'ilglii iind iipiiutioflal iiquir iii ~I Ici'licii[i  ,,r
«quaiuli»re niuii al <i<< fiir requiriil <frcdacd n<,«c»at
,ind iite nianagement v ithiiut impediment

1 or hii h riiaterial Jiipoial aiid >< uacuf ur<   i h ~
ful. the c<mtainnicntarca site  nuit bc sclec e,f di i'iuni 1
conitructed with priniarv and alternative iise niids in iiiin }
Th<iie planning iuch ntultiple-uie DMCA i niui 
with criteria and procedurei eitahl shed for the iiiiiig
i un. i'iinitructi<iri, aii<1 iiperat«in of d sp<!s.<t ari ii  D
Arniy Corps ot Engineers 1987I.

Confined disposal areai reee te hvdraulic dredge ct'tlucn 
the combined mix ure of dredged material «ilidi,ind <iver
lying v uter lr<iiii ihe dredging iiii, rctai»ing the i ilidi w hil
aflow;ing the clarified water t<i be releaied C i iritainnicni,iri a i
are designed and operated to pr<ivide a<1equa i nisi ri.il
storage capacity for the dredging requiremcnti «t  hc priijci-t
and to et feciively retain solids in order  <i ini'i   eii.ihliifii,l
effluen  iuiperided iedinicnt guidclinci ipaleriia« 91 f<}
Theie objec ives are interrelated and d c a e thi' ite»gn, opc r-
ation. and matiagemem ol the containmerit;irea fnini ihe Cl"
viewpoint.

Wh te pri!lcc -specific character it i-i make each ciintiricif
dispo.al iite unique. the main itciign c<in>p<>ncn s iit a PMC.4
are ah<~'n in Figure 1. A trait of land ii iuiroundiif hi dihci
to fiirm thi containmcntarca. Thc hydr'au lii <tredgi i'tllucrii
is discharged at <iiie end iit the itl'<Ii'tuli I Iie ciiaiic In a cri
al ..e il;. ou  rapidlv, forming a m~und r.c;ir thc i i i'i pipi'
while fine-grained niatcrials set le ai the dlich.irgi tliiii ~
through the containment area. Ttii clarified water ii di~
charged fr ini the containnient area oier a «c.ir. Ail tuiting i<ei
height to main ain appropriate vva er depth wirhi n thc diip< iial
area promotes effective sedimentation.

Long term storaee capacitv ii i in<for i<in< urn in ih«ti
sign and operation nf a 13MCA, ln nios  caiei, DMCAi iic
used for many years. itoring material from repca ed dre g
ing cycles. Over time. the thiihneii <3f the depoit ed  ua« '
al increases, eventua]tv f<tli » thc aiail;ible v<ifuliic' ~ne
managed to consolidate thc rctaincd inaterial. inc«ai'ng
storage capacity and design life of' a «in ain nent a«a-al ea.

need to consolidate deposited rriate rial may  nod  y "'
preclude use of the DMCA for aquaculture

Site Selection and Fvaluation
e rial dii pii'<ilSelectuin and evaluation of an area tiir ina« '
rocii' '}ctcrand aquacu! ture ran be v icv,ed as a timur-steP Pr

rrdi<!ni il cmining prolcct fcasibdity. conipatibility ol opc
fiir aquacul.suitabihty for contincd diipi»al. find iuitab� t v

rure. Aquaculture suitability is determined i»ly
found iuitahle- for DMCA con<true ion.
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Figurt 1. Diagram of a typical dredged material coiitainment area. U,S. Artny Corps of Engineers, 1987.

Cottr ept Feasibility

Site Suitability for a DMCA

Contpatibility of Operations

Dctcrrninatnms of feasibilit> and cinnpatibility are close-
ly related and ma> not bc c!carly distinguishable in all cases.
Both steps require clo..e coordination with the responsible
CE district and the dredging project sponsor. Four factors
tha  hc!p determine initio! fi:asibility:
+ There are active dredging projects v hich use DMCA air

disposal.
~ Additional diked disposal acreage is needed.
~ Interest in devel<>pmg a dual-use DMCA exists at the

district.

~ Aquacuhure v,ill a!!ovv consideration of sites otherwise un-
availab! e.

The CE district ot'fice can assist in making contacts with
the local dredging sponsor and owners of potential sites.

Aquaculture operations that do not substantially interfere
with the use of the site for dredged material disposa! will
generally meet the compatibi!ity requirement. At least the
following dredging project mformation will be needed from
the responsible CE district and local dredging sponsor:

~ Project locations that would require addidonal confined
disposal areas, along with potential sites for such areas.

~ Project schedules, particularly frequency and duration
of dredging gv! cs, and any restrictions on dredging to specific
times of t.he year

~ Vo!ume of inatc rial io be removed, pcr dredging cycle
and capacity/projected life of a given cont incd disposal area.

~ Physico-chermcal characteristics of the material to be
dredged. This includes the presence  and amounts! of any
contaminants of potential concern or a "reason to be! icve"
that contaminants toay be present  Tatcm 1990!.

~ D54CA design specifications, including !ocation of dredge
discharge point.

~ DMCA management strategies for increasing site capacity
 dewatering, raising dikes!.

Containtrtent area design objectives, to provide adequate
storage capacity tor the dredging project and to meet effluent
suspended sediment guidelines, are interrelated, The U.$.
Army Corps of Fngineers  !987! reviews design, operation,
and rnanagernent procedures for dredged material contain-
rnent areas. Table 2 summarizes the tnain points considered

evaluating a site for construction of a confined disposal
area.



CriteriaFactor

Ma ertal disposal sh<vuld be
compatible with adfacen  la<xi
use.

Land U!e

No iong-tenn cffe is on water

quality.
Watcl qual< V/Hydf010gv

So leacha e migration to
groundwater; good foundation
soils.

Soil characteristics<'
Ge<il<vg ical condi innS

Sites not subjec  to flooding.
runoff. extreme winds.

Meteorological co nditiims

plans.
Construction of access routes

possible.
Access

II. Preliminary survey

Environmental and historical
features of the area must be

protected.

IinVir<inrnenta'I ConCernS

Public input required for siies
near populated areas.

Social Factors
basic services to site.

Regulations on material dis-
posal and land use mos  bc
identified.

In slituiiona! factors to be deposited at site.

Cost of building and operating
sile, environmental pmtcction,
pun<ping <'tranSPOitation aC-

ceptable.

Economic factors

5,

1. Background work

Table 2. Summary of 1!redyed Material Coratainrnent Area site
selection factors  Wilson et al., in press!

Site Suitability for Aquaculture

The following are rninimurn suggested requirements to be
investigated during aquaculture site selection  Wilson et al.,
in press!. Additional site-specific or project-specific iteins
may be required.

1. Deter nine feasibility of a dual-use DMCA.
Contact the CE and solicit its cooperation. Con-
tact project sponsor to establish support.

2. Determine project locations that require addition-
al DMCA's,

3. 1dentify and secure all relevant document~ and
maps, and identify information resources:
~ large-scale base maps
~ Topographic maps
~ Aerial photographs
~ CE dredging project documents

~ Port managctnent plans

a. Postdisposal evaluation rep,in
b. Environmental repons and asscssntcm
c. Project docun!cuts, includinc previous

projects in area
d. Construction and pr<ifcct spec,l«a�ons

invitations for bids
~ Contacts and infortnation sources

a. Permit and review agencies
b. Site owners and landowners a!<ing access

routes
c. Dredging contractors
d. I.ocal economic development assistance

groups
e. Other aquaculture operations in local area

4, Review culture techniques and biology of the ear
get s~ies.

5. I>velop prelitninary production and business

Locate all candidate sites in area
2. Determine dredging schedule, season, and lengths

of time site will be used for disposal.
3. Determine access, power-supply lines, and other

4. Determine characteristics and voluine of material

~ Estimates of in situ sediinent volume
~ ln situ Sediment COncentraliOn, vOid rat tv or

water content
~ Specific gravity of material
+ Degree of saturation
a Coarse-grained fraction t! No. 200 sieve!
~ Settling behavior of the tnaterial
~ Contaminant status  present, reason to believe.

absent!
Evaluate current soil characteristics at site.
~ Soil classification

~ Particle size and shape
~ Permeability/porosity of soil
~ Percent clay content
a History of containinauon  agncultural, in-

tlu str tal!
6. Evaluate hydrological properties of source water

 monthly means, ranges, monthly and annual
tntnima a id rnaxinial.

~ Temperature
~ Salinity
~ Tidal range  average and maximum!
~ Solutes
~ Nutrtents
+ Dissolved gases
~ Contaminanls, agriculmral iurioft

wastewater
a ."4tional Shelltish Sanitation Pr<>gram<plSSP i

r sources!classification i surface marine water so



III. Evaluate disposal operations data

I. Frequency of disposal operations.
Z. Duration of site closure.
3. Season s! or months of year dredging scheduled

 inc!ude regula ed restrictions!.
4. Discharge rate, net volume retained.
5. How long will site bc used?
6. Determine if ncw work or maintenance work,

~ If nev work. repeat evaluation of dredged
ma crials and site design for rnaintcnancc work
conditions

7. Compatibility of site for disposa! of dredged
material and aquaculture based on dredging oper-
ations schedule.

I V. Evaluate disposal site data

I. Foundation conditions of base strata.

~ Depth
~ Thickness
~ Extent
~ Composition

2, Groundwater conditions.
~ Depth
~ Hydraulic gradienLs
~ Down gradient use

3, Site tocation and topography.
4. Proposed disposal area de~~gn.

~ Dike dimensions
~ Weirs  number and placement!
~ Spur dikes
~ Intended ponding depth
~ Average height  consolidatedl of each lift of

material

~ Intended storage capacity of site
~ Other features

5. Soil properties  for new disposa! site; repeat for
materia! after disposa!!.
~ Soil type
~ Ph
~ Eh

~ Organic carbon
~ Cation exchange capacity
~ Engineering data

6. Site-specific meteorology and climate.
~ Water budget  rainfall. evapotranspiration!
~ Wind data  direction. average speed, maxima!
~ Tidal data  cyc!e, maximum and minirnurn

heights!
7. Site-specific management plans.

~ Proposed future site refurbishing plans
+ Dewatering
~ Futute dike elevation methods
~ Borrow area p!ace  tent
~ Other inanagernent require.tnents

Coordinate site evaluation i'or aquaculture with the DMCA
site-selection process. Thc Soil Conservation Service  SCS!
nr aquaculture experts associa ed wi h university-based
Cooperative Extension Service or Sca Grant Advisory pro-
grams can provide valuable professional advice in evaluat-
ing sites for aquaculture.

Project Planning aIId Design
PIanning Outline

Project preparation and planning, adapted from Kovari
�984! and Hugucnin and Colt  l989!. shou!d inc!ude the I'ol-
lowing steps.

~ Identification of the project; a broad out! ine defining spe-
cies cuhured, cuhure system, and production target.

~ Feasibility plan.
~ Detailed production plan.
~ Preparation of cost estimates.
~ Preparation of contractual documents.

Design Considerations

Avoidable mistakes in pond design and construction are the
most common reasons for the fai!ure of aquacu! ture ventures.
It is not uncommon in aquaculture projects for major design
decisions to have been made and fixed before seeking en-
gineering assistance. This can be a serious problem that may
threaten project viability or add considerable cost to the oper-
ation. Professionai advice in site selection, design, and con-
struction should be sought early. Coordinated decision making
is even more important m containment area aquaculture where
site selection, de~ign, and construction inputs from the loca!
CE district are essentia! to projcc  success.

Figure 2 summarizes the aquaculture design process.
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Figure 2. Simplified aquaculture design proces~.
Hugucnin and Colt,  989.

jtlentiTacatioin of the Project

Project planning is usually considered to include a!.l of the
activities short of  he decision to implement the prolect. The
first steps in project planning are the definition of the prolect,
identification of project objectives, and a broad concept of
the design of  he production facdities.

Project objectives and physical data for a particular site
are linked during the design process. Design is a complex
and repetitious pr<EcesS. DeCiSiOns  including future plans!
rnus  be inade carly and in detail. Al! explicit and implied
assumptions included in the projec  objectives must be clearly
identified, As initial project decisions are combined with in-
formation dcvclopcd during thc planning process. broad
project objectives will he refined into increasingly detailed
statements.

The follov ing basic data and maps should bc. available for
the ~elected site.

l. Maps
~ Contour maps  »25,000 to»S0000!
~ Map showing legal ownership
~ Soil or geological map
+ Water resources map. including surface water sources,

dry water courses, wells, water tables, and aquifer
water characteristics and yield estimates

+ Climatological map showing nearest meteorological
stations and mean monthly values of temperature and
rainfall

2. Meteorological data, mean monthly rainfall, evapora-
tion humidity, wind speed «nd direction, and sunlight
 solar radiant flux!

.'l. Hydr<31<rgrcai data
~ lVicasurcd well yields and f1<End and water elevarr<>rrs

for existing water sources, including anv data <,n res
trictions or competing uses

~ Tidal data for marine'brackish wa c. si«s

Feasthiltti Plan

The feasibility plan is a v urking pro!ect statement rhat corn-
bines projec  decisions, objectives, and physical <}a a. The
objectives of  he fet sibility plan arc  o confirm  hat thc project
can bc dcvclopcd at the sclec cd si e and  o collect and pi �-
vide a]l data, calculations, and plans needed i<>r project ap-
proval and detailed planning. The feasibiliry plan is usually
the basis for permit app»cations and for securing extertrak
fmancing for thc prolect.

The main parts of the feasihilitv plan include.
Report. This should contain the most inrportant inforrrra-

 ion on the project, including a si e description, soil charac-
teristics, water sources, and resuhs of water analysis, pond
discharge estimates, and meteorological data used in plan-
ning. The report should provide the proposed operations plan
with production calculation~, planning considerations, site
layout  with roads, buildings, and other facilities!, arrange-
rnents of the water supply. and drainage. An ah~tract of capi-
tal, operational, and production costs, analysis of benefits,
and the proposed construction program should be included.
A lis  of legal documents acquired or applied for to al!ow
the project to proceed should be added as well

Maps and plans should include the following. The pr<Eject
site should be shown on an unscaled general inca ion map
and on a site map  sca!e I 2000 to»5000» The site map
should show surveyed boundary lines, existing features, con-
tour iines, water source and drainage locations. and the lo-
cations of soil test pits. A layout map  scale l:l XN to»5000!
should show the arrangement of ponds, water supply arid
drainage systems, locations of buildings and other works. pro-
posed approach roads, and utility lines.

Structures. A list of all proposed building~ and their plinth
areas and a list of equipment needed for the project.

Soi! and water test. Soil and water test resul s for en-

gineering and production calculations. in tabular forni,
CrOSS SeetiOnS. TypiCal Outline CrOSS SeCtrnns <>f earth Est>rk

 dikes and channels!, showing slopes and diniensions.
Cost estimates. The fcasibili y plan sh<>uld include cost

cs ima es for cisil w<>rks, Fstimaring «. ists is a multistage
proCeSs. First, a complete estimate of thc quan it ies <if niate ri-
als required is made from the plans and specifications A
detailed cstirnatc of rhc cost of everything, required to corn-
plete the work is then made. Finally, a complete estimate of
all costs associated with rhe proiject is ri»dc

Sclredules, organization, arid supervision. A schedule.
based on project characteristics and quan i y calcu at orts.
should show thc rime rcquircd for the activities required t<>
compleic thc dc ailcd plans. Because of thc iniporrance <3f
cornplcting constructit>n on time and within budect the v <3rk
has to bc <ilganircd Ac eqliate super< is!on niust a!so be



provided tii insure that al! thc work is being performed in
accordance with plans «nd specifications, Further, the duties
and responsibilities of the supervisory engineer. owner or
owners representative. and various contractors need to be
clearly defined Because of the iinportance of this aspect of
prospect deve!opment. it is strongly recommended that the
procedure outlined by Homziak and Vca!  in press! and Hom-
ziak et al. �992! be reviewed.

Production plan. The feasibility plan is based on the
production cycle. The production assumptions and targets are
used io calcu!atc all of the major project variable>. The
production plan and production calculations are the core of
the planning process, While these calculations depend on the
type of farm under development and the scale. they typically
contain the following information  taken from Kovari !984,
for a planned fish farm!.

I. Produciion facility data.
Production target
Culture method
Species cultured

Stocking rate

initial weight
Harvest weight
Surviva! rate

Requirements lor broodstock, fry. fingerlings
Seed stock sources

Re! iabi1 ity
Quantity
Qlla lity

Feed requirements

Types
Storage and delivery
Feed conversion

Fertilizer
Pond management
Water quality standards
Pretreatment needs
Aeration
Treatment of effluent

Pond specifications
Types
Size and number

Water depths
Harvesting specifications

'Methods
Schedule
Facilihes

Operations plan
Marketing plan

2. Hatchery.
~ Production goals
+ Proposed technology
~ Operations plan
~ Facility specifications
+ Management requirements

Project financial information. ln addition to project de-
veloprnent costs, estimates of lixed and variable production
costs and other financial data for thc project should be provid-
ed  see C-K Associates. in press, and Roberts et al. !992>.

Once the feasibility plan has been completed and appraved,
ihe data shou!d be rcviev,rd and an> delicicncies should bc
corrected Thc final plan should inc!udc the modified and
corrected version of the feasibi!ity plan plu» the productio~
plan, final site plans and layout. cost and quantity estimates,
completion schedules, and projec  organization and super-
vision.

Part 3. Pond Construction

PhySieal FaCtOrS
land surfaces with a moderate slope t!-2 percent! in one

or two directions are preferred. Topography around ponds
should allow gravity drainage ol the pond in any season.
Ponds, facilitie~, and access must be designed io protect them
from excessive runoff and flooding.

Soi!s that arc adequate for the construction of containment
dikes wi!l also suffice for dikes modified for aquaculture.
However, soil data shou!d be reviewed by a qualified aqua-
cultu.re engineer or a specialist from the Soil Conservation
Service. Site surveys and soil sampling, if needed, should
be done by professiona! survey sraff or in cooperation with
the local Soil Conservation Service office. Thc data should
include information on chemical contaminants at the site. Tat-
em �990! reviews procedures for evaluating contariunant !ev-
els at DMCA aquacu!ture sites

Water quality information is essential to calculate water
budgets, to determine site design «nd layout, and to plan
production strategies. Water for aquaculture must possess
severa! characteristics to be considered "good" quality water.
Oxygen content, temperature, salinity, and hardness of the
water supp! y should be at or near optimum levels for the type
and nuinher of aquatic organisms cultured. Pollutant~, espe-
cially organic waste~. chemical compounds, and toxic or
pathogenic organisms, should not be al!owed to contarrunate
the water supply. Filters or provision~ for water treatment
should be made if the possibility of pol!ution of the water
supply exists.

All factors that influence annual water use, including soil
conditions. environmental factors, species cultured, arid cu!-
cure and harvest inethods, need to bc considered in the cal-
culation of water requirements  sce Hornziak and Vea!, in
press, and Homziak et a!. 1992 for details!. Adequate water
must be available for initial and future needs, including any
planned expansion of the fhcility; changes in species cu!tured,
or iuanagement intensity.

There are two sources of water for aquacu'ltural entcrp�ses.
surface water and groundwater Each has advantages and dis-
advantages thar must be considered,

Ground water sources are the most desirable as a water sup
ply far aquaculture. Groundwater is usually
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Pond Design

16'

Figure 4. Tsypical catfish pond layout, Wellborn, 1989.

temperatures year-round and free o  pollutants. The added
cos s of using wells  installation. pump>ng! and thc low dis-
solved oxygen content of groundwa er are the most apparent
disadvantages. information on aquifer depth, available volume,
and vu er quality of sub-surface water sources is needed.
Professional advice should be sought in locating wells.

All surface wa ers suffer from the disadvantages ol being
exposed to pollution, seasonal or iong-term changes in water
quality charactcris ics, and habita ion by potential predators,
compelitors, and disease organisms However, most sources
tend  o be well-<ixygcnated and are usually less expensive  o
develop  han arc the groundwater sources. Water quali y of
the intake water a  the times that ponds would bc filled should
be knov,n. The physical characteristics of  he source body
should also be known, especially fluctuations in quality and
quan itv.

Pcrnii s tha  specifv the volumes of wa er that can be with-
drawn and discharged should be in hand before construction
proceeds. Efflucn s from  ish cul ure opera ions are consi-
dered potential sources of poilu ion. Existing <>r proposed
standards fi>r se  leablc material, BOD. COD, total phos-
phorous, and u>tal ammonia nitrogen will vary among states.
Seek local cxper ise to help determine treatment needs for
pond effluent.

Water for use in oyster or clam culture must also meet Na-
lionai Shellfish Sanitation Program  NSSP! standards for har-
vesting of shellfish. lnforrna ion on NSSP classification of
shelltish harvesting waters is available from individual state
shellfish control agencies or l'rom the Public Health Service
ol the U.S Departmen  of Heal h and Human Services.

Any modifications  <i the dikes or water-control structure
must retain thc safety and s ability built into the DMCA

design. Designs calling f<ir such modifications should be de-
veloped in coordination wi b thc responsible CE district
office.

Aquaculture facilities may c<in ain a number of ponds of
different sizes arid depths  Figure 3l. pertorming different
functions, The  nain factors affcc ing pond dimensions. po-
sitions, and orien a ion arc dredging pro~ec  requirements.
management requirements for the species cultured, cost con-
siderations, and produc ion level.

Pond bot oms should slope from �0 h3 t<i �00:6 towards
the drain. Each pond should have separate drain and fill con-
nections preventing  hc mingling of drain and fill waler. Ponds
can be designed for drain-harvest vr for harvest by seining.
Drain-harvested ponds may inc<>rporate an external harvest
basin or an internal harves  basin near the pond drain.

Dike side slopes arc commonly 3d  horizontal to verti-
cal!. Highly stable soils can have slopes of 2.5:l on the up-
stream side and 2:l on the downstream side. Dike heights
are primarily a func ion of design dep hs, although v ave
height, a function of pond size, must be considered in es-
tirnating dike height and freeboard.  Freeboard is the ver i-
cal distance from the pond surface at its design depth  o  hc
top of the dike after sct le<neo� Minimuin crown width for
a dike up to 10 feet high should be 7.5 feet, 12 to i5 feet if
used for vehichc traffic. At least one side of each pond should
be made wide enough for vehicles. lt is best il al] dikes can
accommodate vehicles.

Designs for water-control structures, dikes, pond dimen-
sions, internal drains, and other structures should antic ipa e
future changes in dike height, height of pond bottom over
initial level~, and changes in particle size of bottom soils. Peri-
odic disposal will raise the elevation of the pond bottom, re-
quiring tha  the dike~ be raised as well. Figure 4 illustrates
the  wo ways in which dikes may be raised.



1'wo water control structure designs are commonly
encountered � a drop inlet structure and a mnvab!e standpipe
or riser. Drop inlets can replace a section of the dike or can
be hx-.ated within the pond. Both designs, when located in
a fill canal. can aiso be used for water intakes. Inlet and out-
let sizes are determined by the time needed to fill or drain
the pond, in turn dctcrmmcd by species cultured, pond dimen-
sions, stocking density, management level, and other factors.

Both feeder canals, which supply water to the ponds, and
drainage canals, which carry discharge water awny, must be
sized to handJe maximum projected flows, including storm
water A professional engineer should be consulted on the
design of these structures.

Selecting the proper pumping design is critical. Poor pump
choices can significantly increase production costs and risk
to the crop fmm pump failure or water quality prvb!enis. Aqua-
cuJture engineering texts or production handbooks  e.g., Baker
and Bankston 1988! can pruvide genera! information for select-
ing a water pumping system, including power requirements.

Practical information on design and construction of fish
ponds has been developed. Texh such as FAO/UNDP  !984!.
Huguenin and Colt  !989!. and Wheaton  !977! are exceJlent
sources of aquaculture project design and engineering infor-
ination. Widely available manuals produced by the Cooper-
ative Fxtension Service, USDA Regional Aquaculture
Centers, and Sea Grani programs provide guidelines to the
construction of typical pond production systems, based on
the experience of commercial operations in a given area  see
Homziak and Veal, in press, and Homziak et al. 1992 for
a listing of references!. The Soil Conservation Service pro-
vides information on site eva!uation, pond design, and con-
struction  e.g.. Soil Conservation Service 1971, 1982!.

Part 4. Fwonomics and
Business Planning

Suinmary Of ECOnOmiC Benefits
The Brov nsvil!e  Texas J deinonstration project docuniented

a significant value to lowered start-up or entry costs for a
DhICA-based aquaculture facility. For the demonstration
project, the combined capital savings for construction, en-
gineering, surveying, design, and permitting work performed
by the CE produced an estimated combined capital savings
ol $271,000. The annua! drain on cash flow of the estimated
$27!,000 start-up capital needs would have been $63,000
 Roberts et al. !992!.

The major potentia! investment-reducing incentive to us-
ing a DMCA is the pond construiOon cost. Parker and Hayen-
ga �979! identified coastal pond construction costs of $1,000
per acre in Texas. Keenum and Waldrop  !988! provide an
estimate of $840 per acre for catfish pond construction. Soils
of coastal areas and the reinoteness of sites could make

DlvlCA projects more costly. However. the large pond size
should make construction costs lower on a pcr-acre basis,
An estimated $800-per-acre pond construction value can he

realized by prospective cu!turists using D!v!CA cu!ture.
There is also ialuc to reducing investinent capital needs

for engineering. design, surveying, and permining. To the
extent that the Corps of Engineers district or the local dredg-
ing sponsor provides these services, an additional value of
$400 pcr acre could occur Using estimates of investment
needs from the aquaculture !iterature, a combined value of
$1,200 per acre can accrue for pond engineering, design. sur-
veying, permitting, and construct~on.

The reduction of investment capital needs niay be as irn-
portant to increasing lender support as it is to lowering break-
even costs. since iapita! avai!abi!ity is a wel!-known constraint
in the aquaculture industry. In an industry knov-n for scarci-
 y of funds available from financial institutions, this capital
savings is both real and valuable. Investors chai acteristically
provide a high share of an aquaculture project's start-up cap-
ital, because most projects !ack fu! 1 institutiona! suppon. Not
only could the lowered immediate demand on cash outflow
increase chances for company success, but a DMCA aqua-
culture venture would be available to a wider number of

prospective coinpanies. This is an outlook that wi!J be of value
to !arge containment areas like those at the demonstration
project, and to smaller sites suited to inore intensive opera-
tions or part-time operators.

DMCA Aquaculture Economics
Computer Model

A PC-based computer model that allows a user to "test"
the economic fcasibi! ity of raising various anima! s in D MCA's
of different sizes has been deve!oped  see C-K Associates,
in press, for details of the mode!!. A copy of the computer
model and the Econoriucs Technical Report are avai!able from
the Program Manager, Containment Area Aquaculture Pro-
grain, EnvirnnmentaJ Laboratory, CE-WES-ER-C. U, S. Anny
Corps of Engineers Waterways Experiment Station. 3909
Halls Ferry Road, Vicksburg, Mississippi 39180-6399.

The primary objective of the DMCA economics model wsLs
to provide a spreadsheet template with thc features neces-
sary to input specific data, perform "what-if' scenarios. and
obnun calcu!ated iesuJts. This information vs ill enable the user
to make sound economic and marketing decisions before start-
ing an aquacu!ture business.

Specific requirements of the mode! were to:

< Be useful to CE district personnel and the landowners
who are not experts at dredging or aquaculture;

~ Be f!exib!e to analyze sclccted variables that may be
peculiar to certain species in differem parLs of the country,

~ Allow separation of expenditures of the aquacuhurist and
the CE district; and

~ Be PC-compatible, portab!c. and designed for the novice
PC user to operate with a mimmum amount o! computer
know !edge

After reviewing severa! existing aquacu!turc economics
mode!s, a specia! mode! for DMCA aquaculture vas deve-
loped and tested with live data io identify peciiic start-up

11



lnicstll'Icn s, v;iriahlc anil fixed i<isti, <in<1 fxitciit<at crop
returns iivii a specified peruvf iif tiini 1 h» fin;<I ana!ysis
<if the «>n>putcr m<xfef pi<a >dcs thc aquucufturfst w ith <1iftcr-
ences in iin»ual expenses, nct inc<>n>e,'l<>ss, an<1 cashhalancc
4gurcs v ith and v ith<iu  finan<.ial assistance Iriiin the Cfi
dist< I<;1

Thc f! M  A m<>dct >s i> ciinihinatiiin <>f s>x viirkshcc s dc-
vcl<ipcd with f~>tus 1-2-1. a spreadsheet i<if us<re product of
tfie l.lnui C<irp<irat«iii '1'herc,<re s>x w irkshceis  ha  acccp 
and calciila c tlat;i fiir

ll t <>nstruc >un  '»sts
I liiitiil l<iics <lie<It t <>st>

tt Annual V>r>'<hlc   <>sts
af Annu,il f-'ixcil   <isis
s f A iinua I Salva S uiii <i>a r y ..ind

Afll'lil,<l in<<i<lie it.'ucnlcttt <lid Allllual Cash Ba!ance

htulc I I le<! t

I'he spre.ufshcct Iiiriiiat v, i!I iicccp  initial iiiput, pert'<>rm
rcqinre<f c,> cut,<t«>ns,,>nd ufxfatc f gurcs  !ncc the work-
s hect> arc Iilleif in. indiv>du;>I iir multiple paran>etcrs can he
«hangcif .<nd thc results can hc viewed imnicdia ely This is
a s<f n>fic;>nt;>Jv;in age ot' thc spreadsheet I'urmat However.
thc iix wiirkshceis «rc <}est .'ned so  hat they can bc used
w< h<>u  thc ciiiiqiutcr pcrfiirining all iif the calculations.

'I he w<>rkshccts require the user  i> input a number of cost
figures. These figures >i>ay have to he estimates. as in the
tcngth <>1 a fs>nd levee. iir they may rcquirc s<ime research
in <> tipical values either  r<im aquaculture literature or ex-
perts. !:,xarnpfes i>f  hcsc are the c<is  <if fingerlings or thc
number <>1 pi iun<l s iif a species tlrat <»ay hc harvcs ed per acre.

Althiiugh  h» v i>rksliccts require considerahl» input, they
tire structured  ii .>sits  thc piitcntial aquaculturis  in initiat-
ing a  hiiroiigh prcpi< >feet cwilua iiin. Stan<lard financ>al anal-
ysis c<>nc<'pts arc <nc<>rfx>rate<i tii pninip  the user  o consider
the full range iit hu:tiirs and tii appreciate their rclati<inships.

!unds <if whiile < al list> per .Icrc was also '<ssu<tlc<f,
F<!r c-rawfish  hc model evaluated a system <>f tw<!  !.acre

ponds levee height was assumed bi he <><fly 3 feet. and yield
was assumed to he 1.00 t pounds of w hole crawfish pcr acre,

A hard clam operation, consisting of a single 40-acre pond,
was ana fvzed wirh the computer model Assumptains includ.
cd harves  in year  xvr> of one million clams f 25,000 per acre l
and sale at $0.17 each.

Finally, hybrid striped bass were exon>inc,i bcc,ause hcv
represent an emerging culture spccic. that niay hc welf s»»d
tii f!MCA's. A twn-pond system of 40 acres total with 2 vcars
tii harvest was assuincd At $ .50 per pourid. a hrcak-even
y.ield was slightly below,000 pounds pcr acre.

Corps <if Fngincen participation in an aquaculture project
results in savings. re4ec ed in the net income statement, and
has an impact on the cash balance of the opera itin. The esti
mated effects of Corps i>f Engineers participatii>n on each spe-
cies hy cr<ip cycle are shown in Tab!e 3. These are sample
calculations for iliustration only. These values musd be es
timatcd using projec -specific data to obtain values represen-.
tative nf specific. pro,tects.

'fhble 3, Estimated effects on net income and cash balances
of Corps of Fngineers participation in aquaculture
projects producing selected species '

Vet income Cash balance

$16,200Catfish

Crawfish

C!ams f 2 6 tf!$12,ooo

Hyhr>J striped bass $34,0� $20,000

kwont!mic pf!tential tif Selected Species
92-iiui' c'valllalliiils were I:oilductcd: catfish. crawfish. hybrid

s r pcd hass. and hard cia»>s finch species was cxaniined un-
der twi> scenarios "tow/hrc,<L cvcri";ind "«vcragc." Crop
values and harvest pcr-acre values v:ere taken trom published
iiif<irma iiin tii i rcatc the "aver.ige" sccnariiis. Adjusting the
input figures in thc nii>dcls pniduced the "low'break even"
sc cnario.

The analyses examine facil <ties in a range of DMCA sizes;
but alt are considered on a scale that could be managed by
an owner operator with part-nine help. All returns are to the
owner/operator, whose salary has not been mcluded as a
pro]cct expense Yields used in the analyses are below report-
ed averages to reflect thc uncertainties of operating in
YMCA's. Prices for harvested products are average to below
average to reflect potentially higher transportatio i costs.

For catfish, the DMCA economics computer model evalu-
ated a system of four 20-acre ponds, and assumed grxrwth to
market rize of h25 pounds within one year. A yield of 3,500

'See   -K A>sue iates fm press! and Roberts ct al < f992! for further
details.

AqoaCulture Business Planning

Planning an aquaculture business requires, among othe~
things, a forecast of the future. Thi» makes it difftcul  «r
the prospective aquaculturist or his investors to settle on the
specifics of their business. However, only by careful finan-
cial analysis will the aquaculturist produce a plan with sUFi-
cient docuinentation to convince investors or lenders. Analysis
forces thc individual to identify weaknesses in what may have
begun as a general idea. ln fac , the very enthusiasm to take
advantage of the gap between seafood supply and future de
mand can obscure the need for planning. The prospective
aquaculturist must put persona! interests to the test of thorough
evaluation in the business plan. Such plans require support
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Tllls list <if c<!n'I poilc tits sliiiold no  bc ciinsidcl cd I.'oillpli c.
H<rwcvcr.  hes< drc the critical ciiitiponents that wiiuld serve
th» aqu'«ulturii  .ind the lender and investiir reviewing the
»tate rial. Thc firs  siren !tcms listed i' dn bc analyzed alrniisr
thc«rc ic.dly because results dnd answers are n<it specific to
a particular 1<icat«in. The final itcni requires a different lev-
el iit planning dnd will not hc complc ely settled until much
w<irk is < <inc

Business plans f<ir aquaculture in a dredged ilulti.'rial con-
ta innicni dred sh< iuld bc nii di ffi'.rcnt from plans fiir convcn-
liiinal aquacul ure businesses. With a containment area,
hov,cvcr, thc 1<ical Corps of' Engin«r» district may he able
t<i assist V ith many Of the Site esdluatinn fact<>rS. FOr inxtance,
ass»tan< c r»ay be available wuh chemical testing of Mtrncnts
iir with permits for structures in navigablc waterways. Work-
ing in partnership with the Corps of Engineers may reduce
the expense and delays in obtaining CE permiLs. These ad-
vantages sh<iuldbc highl<ghtedhy thc dquaiulturist inhis hus-
ine» plan ln add   <in, a signittcan  lowermg <if initial capital
needs hdi a va! uC  hdt Can he quantified in the huS neSS plan.
When pr<ivided at the sile, Icvccs, water-c<>ntr<d structures.
dcccss nlads, all<i water avat!ability represent Capi al dnd,
theref<irc, reduced ciists. !start-up of a system can certainly
hc faster in a DMC4, «nd  hc need f<ir investment capital
can bC reduced because reVenues will be reCe<Ved Srriner.

The plan nius  distr address any aspects  of a containment
area> thai are less than optimum. A site may be too remote
for inexpensive p<iwcr to bc used. This may resul  in more
extensive culture heing attempted at a con ainrnent site.
Another sh<rrtconting ota DMCA could be that thc ability
to expand the site may he limited.

The aspiring c<intainment «rea aquaculturist is advised to
follow a go<id business plan outline that includes all of the
items n<itcd herein. Dredged material containment areas will
be lmancial!y a tractive in many situations. Planning identi-
fies those situa ious and can result in positive economic
benefits from otherwise idle property.

Lender. «nd investors expect detailed information on mar-
keting. An aquaculture business planner is ad~ised to meet
early with wholesalers, food-service buyers, local processors,
or brokers to secure specific information and piissibly to reach
agreements on rnarkcting relationships.

Sourt ei of Additionai Vxtmornit.s
Information

The DMCA «i<upu cr i»<riel thc s<x worksh<r i< .<rid
the «qu.«-ulturc business plaiiitlllg gili<k iil'ikc cliar thc
i<it B. sc ll'cll liia< i'ill <splat< iil iln <rqtu<< ill lire hurl<less verllllrc
As touch ikiai as p<issthtc <'<l'I  llc sp<rn<'4 I<i lic gr<r<'n. tile
nrtchincr< iirrl <xtutp<nctit rtcrxkrt..uri thc < <ists <n<utsed sh«uld
hc <'<dl<rt<rf lil ad<since iil triri<rwtng iir spending,4 variety
<f viurcr i driukl bc err saul cd. and dr<old iricludc  friv. pr<w<d-
ing linancial, tech tie«t,,<nd n:gutat<iry tnli<rrtvati<in.

Part 5. Containment Area

Aquaculture � A Regulatory
Gverview

Specific steps needed  o inn<lie c<intpliartcc v ith federal and
te  avis ultintatcly diTw:nd <in m-sp<xtfic crirssidcrdti<xts Sin<x

 ewkrdl and s a e law g<rvertung aquacu! ute and ~ change
frtxfucntly, this puhticatton only hmlly n~ tcws s<xttc <f the nrrre
important pernut requtrements. laws. and regulations that may
applv to aquacttt <ue in DMCA. This inkirniation is drawn fr<an
lhe sumntary d<ii'Ltnlcnt prep<<re<I hy lrd!nlk<ff i.f al. {1992 t Fix
nrire ixrtnpfetc inf<imtati<tn, ixntsult lt<ihertshaw d al. tin pn~sk
Consult a qualified a torney for site-specilii legal rir.omrncn-
dations arid advlc<.'.

Federal Regulation of DMCA
Cf'. distnct pcminnct are  anni<dr with thc rcguldl<iiy steps

to take for a ncv DMS appr<wal. The steps eikcn kx a DMCA
a>s<iciatod with aquaculture wdl hc essentially the sante, dnd
these will be described fir. t. Additi<inal permit s cps v;ill be
requtmd fiir specialized additional teafures rcqutr<sd ti>r aqua-
cuhure, s.uch as water intake stnxtures, fiat s <i'm butldtn~<.
Ciec trical generating and dts rtbuti<in sQ~nis. and access r<x<d».
These will be discussed later.

Tllere are f<rtl nldln fed<;ral iegutati<ifLs tlldt it lust he aidn.
in order tn c<instruct and operate a DMCA:

1! Nati<inat F~imnmentat Policy Act  Nl:PAL
2! <lecti<in 4A <f the Clean Vrbter Act.
3! ~cion 4!t <f the Clean Water Act. and
41 Coastal 7~inc Management Act  CZMA!. ln addi ron

there are several minor ones that hear attention.

The NEPA ot' 1969 requires foll disclosure and considerd-
uon of the environmental impacts ol any federal agency prospect
 ha  significantly affects the enviniruiient This would include
CE pro~ts tha  tns<ilve the <hsc~v. <f ~ mdtenal, there.
t'ore. the dit r<X uirus a detailed dCi<iunting Ol disp<isat al Crnd-
 tves. As a practica! rrtattcr, kir cdc h suih pc<i cot. an
Fnvironmcn al Impact 'Statement  EIS  or an Environmental
Assessmcnt fEA  must bc prepared



An EIS is a coriip!ex and lime-consuming document that
thoroughly explores the environmental consequence~ of the
project to the extent scientifica!!y and practica!!y feasible.
It requires formal interagency coordination, generates a record
of decision on the proposed project, and usually takes over
a year to comp!ete. The FA alternativ, however, brief!y dis-
cusses the need for the proposed action and alternatives to
it. It also ana!yzes the adverse environmental impacts and
positive aspects of the proposed action. Thc EA must be ac-
companied hy a finding of no significant impact  FO�SIl
detailing reasons why an EIS is not required. An EA for most
beneficial-use activities can be prepared in about 2 weeks.
An example of an action that would norma!!y require an EA,
but not necessarily an E.IS. would be the usc of a new dis-
posa! area not covered by the overall project F A or EIS, but
in a similar habitat to an area that had been covered by an
FIS  Mathis !989k

Some actions. such as minor maintenance dredging along
existing disprisa! sites, are exempt from XEPA requirernenls.
However. these exernptiiins !ike!y would not affect DMCA
aquaculture projects since these are designed to faci!ital the
acquisition of additional disposa! acreage, rather than the con-
version of existing ~ites. Furthermore, even if an activity h!!s
within the category of an exempted activity, "extraordinary
circumstance~" may exist that niandate the preparation of at
least an EA, Building a new eomrnercia!-sire! aquaculture
faci!ity would generally qualify as an extraordinary circurn-
stance.

Sxtion 404

Section 404 of thc Clean Water Act  also known as the Fed-
eral Water Pollution Control Act Amendments of 1972, l977,
and 1987! regulates and requires a permit for construction
and dredging activity  including disposal! associated with
navigable waters, tidelands, and wetlands. The CE serves as
the regulatory agency for Section 404, and private parties
wishing to dispose of dredged mare rial  or do any sort of con-
struction in a wet!and or a navigable waterway! mus  secure
a permir from the CE  Leibesman !990!.

Part of the permitting process allows for public notice,
review by federal and ~tate resource management agencies,
and opportunity for public comment and hearing. A!though
the CE does not issue itself a permit for its own projects.
it does undertake an internal compliance process. including
notice to and coordination with other federal and state agen-
cies. In addition, in the 404 permit proce~s, the CE mast com-
ply with other federal environmental laws, such as the NEPA,
CZMA, and the Nationai Pollution Discharge Elimination
Act  NPDES!.

One of the most sensitive issues associated with Section
404 is wet!ands protection. According to Section 404 b! I!
guidehnes for CE projects, up!ands are to be preferred aver
wetlands for disposal of dredged material, and wetland dis-
posa! can take p!aee only when certain restrictive require-
ments ate met. These include. no practicable alternative; no
significant adverse impacts on aquanc resounds; a!I reasona-

ble initigation is emphiyed; and iio siaiutiiry viiilations.
A!though the guide!ines secni srrarghrforv ard, the deline-

ation of wetlands is a complex subjeci. Over the years, the
various fcderalagencies  wirh an interest in wet!andsj deve-
loped different methods of determining whether a given site
is a wetland  with various emphases on hydrophytic vegeta-
tion, hydrology, and hydric soils h and often there were un-
certainties, In an attempt to resolve the resulting
inconsistencies, a unified Federal Manual for Identifying and
Delineating jurisdictional Wetlands !Federal Interagency
Cominittee for Wetland Delineation !989! was adopted by
several agencies and is in current use. It is, however, being
challenged in both the court~ and in Congress and could be
a!tered. In the meantime, the CE uses the unified manual to
determine whether a site is a wetland and if so. applies Sec-
tion 404th! !l guide!ines.

Two other Section 404 stipulations thar coukl affect DMCA
aquacu!ture are 404 c!, which gives the Environmenta! Pro-
tection Agency  EPA! veto power as to the use of a particu-
lar site, and 404 e!, under which general, regiona!. or national
permits are allowed, Under Section 404 c! the FPA adininis-
trator may decide, after notice, hearing, and consultmg with
the CE, that discharge at a site will have unacceptable ad-
verse effect on niunicipa! water supplies, shel! fish beds and
fishery areas, wildlife, or recreation areas. The EPA then may
prohibit or restrict the use of the proposed site. However, if
a site is acceptable under Section 401  which deals with water
quality and is discussed be!ow!, it is not likely to trigger Sec-
tion 404 c!.

Genera! permits for certain frequently occurring activities
are allowed under Section 404 e!. These permits are often
used for disposal in upland sites as long as the runoff from
the site is acceptable under Section 40!  water qua!ity, dis-
cussed belaw!. If a DMCA aquaculture project is proposed
for an upland site, the use of one of the existing 404 e! per-
mits would he desirable.

Section 401

Section 401 of' the Clean Water Act requires that the CE
secure a certification from the appropriate state agency at-
testing that the discharges from DMCA do not violate stare
water quality standards. The standards are set by the states,
subject to the EPA's minimum standards and review, Early
in the Section 404 compliance process, the CE evaluates the
water qua]ity impacts of the proposed project and requests
a Section 40l water quality certification from the state, Wi-
thin 2 months of this request, the state must take action on
it or ask for an extension. If, after 2 months, no action is.
taken, the CE will then notify the state of its intention to pre-
suine a waiver of the water quality certification requirement,
If no action is taken for 6 inonths, a waiver can be conclu-

sive!y presutned.

Coastal Zone Mstnstgement Act

Section 307 of the CZMA requires that any federa! deve! op
Inent projects ill the coasntI zone or arly projects in



zone that are supp<ntcd bv a federal agency must be consis-
tent to thc maximum extent practicable with thc federally-
approved state coastal z<>ne management plan. Pmcedural
steps are similar to those in securing a state water quality
certification. Early in the Section 404 compliance process.
the CE requests concurrence from the appropriate state agency
that its proposed project complies with the state's coastal plan
and tha  ihe activity v ill be conducted in a manner consis-
tent with thc plan. The state must respond to the request wi-
thin 45 days or  ilc for an extension. The entire period lrom
the date of the initial consistency determination to the date
of final action by the state should not exceed 6 months.

Other Federal Regulations and Executive Orders

Although there are over 30 federal laws and presidential
Executive Orders  EO! that <nay apply to CE dredging and
disposal activities, compliance often can be demonstrat<xi with
a sentence or two on the NFPA document  Mathis 1989!. Fur-
thermore, not all of t.he laws and EO apply to every dredging
project. Early in the planning and site sclcction stage, care
should be exercised to determine what laws and EO apply
to the specific site and how these may affect the proposed
project. A sum<nary of federal laws and EO that are likely
to affect aquaculture follows.

The Rational Historic Preservation A<et  NHPA! requires
that a federal agency consult the state historical preservation
authority to determine whether significant historical struc-
tures or archaeological sites will be affected by that project.
The Endangered Species Act provides generally that fed-
eral agencies may not take actions that jeopardize the con-
tinued existence of endangered species, designated threatened
species, or their critical habitat. It is administered by the U.S.
Fish and Wi!d! ife Service and the lqational Marine Fishcrics
Service, This requires that the CE coordinate its activities
with both federal Fish and Wildlife Coordination Act and
stare fish and game agencies and fully consider their recom-
inendations and ways to prevent ioss and damage of fish and
wiidlife resources due to the proposed operations  Mathis
1989!. The Wild and Scenic Rivers Act provides prom-
tion of designated rivers. The Estuaries Protection Act is
designed to protect and improve water quality of designated
estuaries threatened by overdevelopment and pollution. It is
administered by the EPA.

There are several EO's that may apply to DMCA's to bc
used in aquaculture. EO 0372 provides state and local offi-
cials with a chance to consult with federal agencie~ like the
CE when federal acti vities are proposed. KO 11990 prohibits
construction in wetlands unless no practical alternative ex-
ists. EO 0988 requires the evaluation of the potential effect
of CE actions on floodplain areas. EO 11593 requires the
CE to take into account laws designed for the protection of
cuhural resources when making development plans. If it is
derermined that an EO applies to a proposed project, it can
usually be addressed in the NEPA docuinent.

State Regulation of DMCA
Although dredging and DMCA mostly fall under federal

regulations due to their connecti<m to interstate coinmercc,
states also have the power to regulate disposal ot dredged
material because of their ov;nership imerest in uplands and
subnierged lands within their b<>rders. Because of the limit-
ed scope of this report. it does not cover regulations at the
state level, except to note their nnportance. Because of the
many differences among states. individual state regulatory
agencies should be consulted for information on lav s and
regulations applicable to aquaculture and dredging and dis-
posal. In addition, local-level regulations, such as zoning re-
quireinenh, ntay also affect aquaculture and confined disposal
area dcveloprnent. Local expertise, often available through
thc CE District office, should be sought to clarify these is-
sues.

Robertshaw et al.  in press! exanuned state regulations that
wou!d affect containmcnt area aquaculture in six model states:
Alabama, Florida, Louisiana, Maryland, South Carolina, and
Texas. These states were chosen because I! they represent
a variery of regulatory environinents. 2! they have confined
dredge material disposal on-going, requiring future ad<htional
DMCA acreage, and 3! they are states in which aquaculture
is a potentially significant industry.

A summary of the regulatory process in each model state
examined by Robertshaw et al.  in press! includes the fol-
lowing concerns: I! land protection and manageinent  includ-
ing coastal lands, wetlands, public lands, and land-use
planning; 2! water resource protection  including water qual-
ity, water manageinent, and levee construction!; and 3} bio-
logical resource protection.

Aquaculture Permitting Within
The Federal Statutory Framework

Aquaculture is regulated in varying degrees within the
states, Federal regulation further adds to the framework wi-
thin which the aquaculturist will operate. Thi» section is
designed to provide the reader with a look at the various fed-
eral agencies involved in the permitting process. A brief
description of the jurisdictional parameters of those agencies
also is provided.

It is important to note that some aquaculture activities will
not require pemitting; however, thc aquaculturist should be-
cotne taxniliar with the overall regulatory framework of aqua-
culture withixi a particular state and vigorously attempt to
comply with all related laws,

The information contained herein is intended as a guide
to permitting agencies. and it is not intended to supplant the
need for Iega! counseh where required.

Environmetttai Protection Agency  EPA!

The Fnvironmental Protection Agency  FPAi is charged
with ensuring the protection of thc nation's water and air qua!-
ity, which includes the prevention of adverse impacts io fi<h
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and wildlif'e reiources and the public health in general EPA
has responsibility for issuing National Po fu <on Eliinina ion
Discharge Sys em  NPDES! Pem»is. EPA also regula es pci-
iicide use and application through registration and the estab-
lishinent ol u>lerance !evcli Aquaculturis s ihould become
familiar with the various tolerance levels of any pesticide to
be used. See the Federal Insecticide, Fungicide, and Roden-
ticide Act, 7 U.S.C., Sec ion 136   Robettshaw et al, in press!.

Food and Drug Adntinistration  FDA!

Thc U S Food and Drug Adiiiini.itration  FDAl is reipon-
iiblc for approving and regulating drugi that may be used
in aquaculture opera ioni  Federal I-'ood, Drug and Cosniet-
ic Act. 21 USC 301 et seq.!. Note also  hat drug» do not in-
clude pesticides, which are regulated by the EPA.

Drugs used  <!  rca  diieasei and parasite infections must
be approved, and then they must be approved for aquacu .
ture operati<ms, including dosage. The aquaculturist mus  fol-
low ini ructioni f<>r each drug ui be in compliance with the
law. For example, one drug, tricaine riiethanesolfona e, can
be used during transport to immobilize certain fiih intended
for food. However, the drug should not be used within 21
days of harvesting the fish for food.

Fish and Wildlife Service  VA'5!

The U.S. Fish and Wildlife Service  FWS!, under the
Departmen  of the In erior, is responsible for ensuring the
pi otection and proper inanagement of wildlife, including fish.
The FWS regulates and permits international and interstate
import and export of fish and wildlife. Shipments of wildlife
must enter and leave the United States only ihrough ports
designated by the FWS.  See 50 CFR ]0-24.!

The FWS is also a commenting agency under thc Fish and
Wildhfe  <>ordination Ac  � reviewing, commenting, and
making recoinmendations on such things as proposed altera-
tions  o any water hodv by thc federal governrnen  and the
effect on t»h and wildlife under protec ion by the FWS.

According to the FWS, it is the intent of the FWS to build
a strong and mutually beneficial relationship with thc pri-
vate aquaculture industry, and  .o the extent possible, make
its scien ific and technical resources available to further the
developinent of private aquaculture.

Other Legal issues
In addition to the regulatory environment in which con-

fined disposal of dredged marerial and aquaculture must oper-
ate, there are also a variety of significant legal issues that
must be considered. These are complex issues treated in more
detail in Konikoff and Love �992! and Robertshaw et al.  in
press!.

Chemical Suitabihty and Soil Testing
If a seafood consumer becomes iII aAer eating seafood

produced on a Contaminant Area Aquaculture Site, that con-

iumer might raise the argumeiii thai thc C<irpi  hi led to icreen
the site, although it actively promo cd ihe ii c ai iui able for
the production ot lood lor human coniuniptlon.

Involved parties will be held ro a higher standard of care
when dredged material is going to be involved in the produc-
rion of food for human consumption than when iu> aquacul-
 ure is involved,

Misrepresentation or Fraud

lf affirmative representations were made  o the aquacul-
turist that the proposed site was "chemically suitable for aqua-
culture." and, after a <igruf can  financial invei ment, the site
tumed out to be chemically uniuitable. the aquaculturist might
sue to recover his investment. Prosser  see Keaton f984! in-
dicates that, to establish a claim under this theory, one would
have to prove an element of negligencc.

Waste by the Tenant or Kasentent-Holtler

The argumen  that the tenant is gudty of "waste"  nay arise
when the tenant does or doesn't do something he is obliga -
ed to do, and thereby reduces the value of the property for
the owner. An aquaculturist, as the lessee of the site, may
be subject to this type of liability, particularly with respect
to thc maintenance of the levees and the drain/harvest struc-
tures that had been tailored by the Corps to meet the special
needs of' the aquaculturis 

Private Nuisance

Thc private nuisance issue might arise where the owner
of property adjacent to or near the site complains that an ac-
tivity on the site constitutes a nuisance. The actual legal tcs 
for nuisance liability varies from sra e to state. However, in
general, a number of points must be legally proven in order
for a landowner to recover damages under the "private
nuisance" theory of liability.

Contractual issues

Aquaculturists will have in place service contracts on their
major pieces of equipment, and <nay engage contractor~ to
harvest the crop. In addition, there will be in place various
other contracts, such as land leases. easement, equipment
leases, and operating agreements, The general principles of
contract law vary from state to state. Contract ]aw is often
more complex than the tort issues discussed previously; but
the elements of proof are roughly parallel to those in a tort
claim. It is difficult to generalize further about how a con-
tractual claim might turn out, because any contractual claims
that arise will depend on the language of the particular con-
tract on which the perso~ sues.

"Joint Venture" Vicarious Liability

There is one practical reason the issue may come up
 although the argument itse1 f may not be that strong! � the
Corps is perceived as a 'deep pocket" The joint venrure



 hc<iry ot liahiliiy is a ca cg<iry <i  vicarious responsibility
 i.c.. holding son!conc else liable lor an act commit ed by
another>. The idea is that a joint venture is a kind of tem-
porary partnership w'here it makes sense  o  rea  the par-
 icipan s like you v'ould treat par ners. Although the precise
legal test io determine whether a joint venture exists varies
from ~tate to sta c, cour s hiok a  some combination of fac-
t<irs to decide  Robertshaw c  al. 1991!. However, i  is un-
likely  hai niost c<iurts <vould find the Corps and the
aquaculturis  i<un  vcnlurcrs for several reasons.

Contracts Among Parties
This section focuses on the le+~ and operational issues that

should be covered in the documen s used to establish the le-

gal relationships among the parties. The purpose is tv o-fold.
The intormation includes a checklist of issues that should bc
discussed during negotiations and/or included in the docu-
men s, and the obligations and responsibilities peculiar to the
coincidence of aquaculture and dredged material disposal�
beyond tho~e contained in the conventional aquaculture lease
and disposal easement � that should he included in the docu-
ments, Second, models of the documents that establish the
legal relationships among the various parties to the opera-
tion in each of four potential contractual situations are provid-
ed.

How responsibilities and obligations will ultiinately be al-
located is a site-specific proposition. Since no two sites will
be alike, no two sets of documents will bc alike. However,
it is possible to identify and highlight, by mean~ of sample
documents and document checklists, the important matters
that should be covered in the documents, and the types of
documents needed to set up the legal relationships among the
parties and to alhrcate risks in an equitable fashion.

sitthstantive Provisions � A Checklist

This section discusses how the docu nents for a DMCA
aquaculture operation might bc different or more co nplicat-
ed when compared to a straightforward aquaculture lease or
a typical easement for the disposal of dredged material.

The parties nego ia ing a contairunent area aquaculture
operation should consider including in thc documents provi-
sions allocating the following obligations and responsibilities:

~ Responsibility for the security of the site:
~ Site suitability investigative responsibilities, such as sedi-

rnent testing and study of land-use history, with specific guide-
lines on what testing should be done when, as well as who
will be financially responsible for each test;

~ Securing and maintaining insurance on the site and
equipment;

~ Construction and inain enance of lcvees; v ater intake
structures; drain structures; roads on levees; and access roads

to site;
~ Construction and maintenance of an on-site office;
v 1ndemnity or "hohl harmless" provisions;
~ Division of responsibility for securing permits and coor

dination of the acquisi ion of the necessary state. federal. and
!ocul perm  s lur bo h the aquaculture <ipera i<in and the
dredged material disposal operation,

~ Provisions describing access lor each parts in the event
of emergency, such as a burr~cane, including the Corps' agree-
rnent to use its best eff<irts to av<iid disp<!s ng of dredged
material during  hc growing cycle ol' the aquacultuosi, ex-
cep  in extreme emcrgencics.;

~ Responsibility for returning thc site  <i an agreed-upon
condi ion a   he termination of  he Corps easernen  and''or
the aquaculiuris  s lease; and

v Arbitration provision to govern disputes that may arise
during the operation of the pioject.

Model Contractual Doc laments

Figures 5, 6, 7, and 8 depict schematically  he documents
needed in thc four si uations likely to exist f'o r a DECA
project. As Figures S and 6 illustrate, the most hkely situa-
tion  where the land is privately owned or s ate-owned! will
require three documents among the three parties:

�! An ease nent from the landowner to the Corps;
�! A lease from thc landowner  o the aquaculturist; and
�! Soine form of operating agreement or coordination

document between the Corps and  he aquaculturist. in order
 o coordinate the disposal of dredged material with the oper-
ation of the aquaculture facility.

ln these situations  Figures 5 and 6!, the easemen  may
look like the sample easements in attached Appendix A.

Where the land is privately owned. state-ov:ned, or nv ned
by the local sponsor. the easement in favor of the Corps will
look the same as the Corps' usual Easement for  he Disposal
of Dredged Material � the mvolvement of the aquaculturist
and the aquaculture surface use should make no difference
in the way the Easeinent is drafted. Whether aquacuhure is
involved or not, the Corps needs the legal right  o dispose
of dredged material on the site and to  ake other measures
necessary  o create and maintain an upland DMCA, The sam-
ple easements in Appendix A are of the type usually used
to give the Corps the legal rights and access i  needs to di-
spose of dredged material in a DMCA on the proper y of
another. Probably, under all circuinstances. the Corps will
want its dredged material disposal rights to bc superior to
the aquaculturist's rights. The aquaculturist's lea>e and any
other estates in that properts must be subject  o the Corps
disposal rights. For this reason, it is no  legally necessary
for the Easement for Dredged Material Disposal bctwccn the
landowner and the Corps to even men ion the aquaculrure
surface use. While it is certainly fme to state in the easement
that the Corps' access rights are supcrio  io the aquacul-
turist's, it is not necessary as long as  he lease so states.
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Figure 5.

Where Land Is Privately Owned:

Documents recommended for establtshment of a Containntent Area Aquaculture Project

I . Easement for Disposal ot Dredged Material

2. Lease to aquaculturist  subject to Corps Dtsposal Easement!

3. Operating agreement  or other coordination document!

agreements may precede adoption ot'these final documents, reducillg the parties agreernenl to writing.



Figure 6.

Where Land Is Owned by the State or a LA!eaI Sponsor:

Documents recomtttended for establishment of a Cuntaintt!ent Area Aquaculture Project

l. Easement for Disposal of Dredged Material

2. Lease to aquaculturist  subject to Corps Disposal Easement!

3, Operating agreement  or other coordination document!

Where the state is the owner of the land. state law should be reviewed to see whether any laws exist gus erning thc leasing
of state-owned lands for aquaculture purposes. Where the local sponsor is the owner of the properts, any leases or easernencs
must fall within the entity's scope of authority in the deed, enabling legislation, or charter.

ante: Preliminary agreements may precede adoption of rhese final documents, reducing the parties' agreernem iu v ruing
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Figure 7.

When the Wnd Is Federally Owned and the Corps Is the Agency Administering It:

Documents recommended for establishment of a Containment Area Aquaculture Project

1. Lease  from Corps to aquaculturist! which may also contain prm'isions as to operatio».



Figure 8.

Where Land Is Federally Owned and the Agency Administering It Is Not The Corps:

Docttmertts recommended for estab!ishtnent of a Containmettt Area Aquactt!tttre Project

l, Easement or some combination of Interagency Agreement or permit allowtng the Corps to use the property for the
disposal of dredged material

2, Lease to aquaculturist  subject to Corps' disposal rightsl

3, Operating Agreement  or other coordination document!

Note: Prelirrunly agreements may precede adoption of these tinal documents. reducing the parties' agrccr»em tu v ntlng,.



Appendix

I. SAMPLF. SPOIL DISPOSAL EASEMENT;

BALTI1VIORE DISTRICT

, 19day of , betweenThis easement deed made this

County, a political subdivision of theGrantor. and Grantcc.

Witnesseth:

of theWHEREAS, construction

WHEREAS, such authorization is subject to the condition that local interests furnish free of cos  to the Unit-

, and hold and save the

, except damages due to the fault or

cd States necessary rights-of-way and suitab!e spoil disposal easemcnts for the

United States free from dainages due to construction

negligence of the Government or its contractors: and

County agreed to furnish, free of cost to theWHEREAS. by agreemcnt dated

United States, necessary rights-of way and suitable spoil disposal areas

WHEREAS, the Grantor is the owner in fee simple of a tract of land situated in the

BEING all that tract or parcel of land which by aCounty,Election District,

and recorded among the land records of County,Deed dated at

to thc said Grantor,, was conveyed byDeed Book Voh Page

AND WHEREAS, the Grantee desires to acquire an interest in the said tract of land so the United States might use a

portion of it for the purpose of depositing spoil from dredging operations and other uses incidental thereto which said portion

of said abtive described parcel of land is delineated on Schedule "A" attached hereto and made a part hereof,

NOW THEREFORE, in consideration of the sum of One Dollar �1.00!, the receipt of which is hcrcby acknowledged,

, and the benefit to thepaid by

Grantor froin the

County, a political subdivision of the

, the sufficiency of which is hereby expressly acknowledged,

22

ntor does hereby give, grant, and convey unto said Grantee, its successors and assigns, a right and privilege, of a

period beginning with the date of this instrument and terminating in years, to enter upon. occupy and use part of the land

described abo~~ as delineated in Schedule "A" or any portion thereof for the purpose of depositing

spoil. and other dredged material excavated as a result of the



more, Marvland

IN Wl'I'NESS WHEREOF, the Grantor has hereunto set hand and seal, tbe day of

, 19

 SEAL!

 SEAL!

RESERVING HOWEVER. tii thc Grantor all such rights and privileges as naiy he used wiihout imerfcrring v «h or

abridging  he rights and easement hereby conveyed to the Grantec; subject, however. to existing easements ior public

roads and highways. public utilitics, railroads and pipelines.

Grantee shall have thc right to clear and keep clear all trees. or undergrowth and other obstruction from thc herein

granted easement. and the Grantor agrees not tn do any filling, upgrading, or other activity during stated period on the

herein granted casement that will interefere with the normal operation and maintenance of said dredged material disposal

area. It is agreed that the within named consideration is in full payinent for any timber cut or to be cut in the deposit

of dredged material and earth. or in the operation and/or maintenance ol' said dredged material disposal area.

TO HAVE AND TO HOLD FOR A PERIOD OF YEARS, unto said Grantee, its successors and assigns, the rights

herein granted.

THE GRANTOR does hereby expressly and fully release the United States of America, its officers, agents, ser-

vants, and contractors, from liability for any and all damages done or caused to be done and froin any claim or demand

whatsoever or injuries suffered by or done to the said premises by reason of the deposit of such spoil or other material,

excepting daniages or injuries due to the fault nr negligence of the Government or its contractors.

AND THF SAID Grantor will warrant and defend, for the period of the easement the right and title to the portion

of the above described property which is delineated or further described in Schedule "A" unto the said Grantee against

the claims of all persons whatsoever.

This easement is being acquired fnr use by the United States Army Corps of Engineers, Baltimore District. Balii-



COUNTY OF

!ss:

STATE OF MARYLAND !

day ol' bethre the subscribedin the yearI hereby certify, that on this

and acknowledged the faregotng deed to hepersonally appeared

his act.

< NOTA RY1

 SEAL!
hOTARY PUBL1C

2, LAN  LtAGE FROM SAMPLE

DREDGED MATERIAL DISPOSAL EASEMEVT:

MOBILE DISTRICT

A perpetua! and assignablc right arsd easement to construct, operate and maintain a dredged tnaterial disposal area
! includingandon  the land described in Schedule "A'!  Tracts Nos.

the rtght to construct and maintain dikes. and buffer zone; to deposit dredged tna erial and accompltsh any alterations of

contours nn the land as necessary in connection with such work; to clear, borrow, excavate and retnove soil. dtrt. and

other materials tnc!uding dredged material from the land; title to and the continuing right to grow, plant, replattt, cut,

fell. harvest and remove al92 timber trees and other vegetation thereon: to remove and dispose of any and all buildings,

and or other obstruction' thcrcfrom; and for such orher purposes as may be required in connection with said works wi-

thtn Ihe limits of suh]ect tract; provided that no structures for human habitation shall be constructed or tnaintained on

the land, that no other structures shall be constructed or tnaintained on the land except as may he approved in writing

by the representattve of the United States m charge of the project, subject. however, to existing easements for public

roads and highways, public utilities, railroads and pipelines; subject to all interest in and to oil, gas and other minerals

in, on and under the herein described property outstanding tn third parties, including leases, assigrsments and mortgages

thereof; reserving, however, to the landcrtvner, his heirs and assigns, all sucb rights and privdeges as mav be used and

enjoyed wtthout mterfering with the use uf the Project for the purpose authorized by Congress or abridging the rights

and easenmnt hereby acquired.



:l. SAMPLE DREDGED MATERIAL DISPOSAL EASEMKNT:

XEIA' ORI,EAI IS DISTRICT

S'I ATE OF LOUISIANA
FROIv .

PARRISH OF

Parish Council, arid its assigns, a temporaryThe undersigned hereby grant s! to the

cascnient and right-of-way in, on, over and across the hereinafter described and, for a period not to exceed
, for, beginning with the date possession of the land is granted to the Lafourche

and its assigns, as a dredged material disposal area, including the right io enter uponuse by the

the land and deposit dredged material thereon. and the right to lay or place disposal pipelines. with full rights of ingress and
Waterway,egress on the land, and th» right to perform any other work necessary arid incident to the

together with the right to trito, cut, fell, and remove therefrom all trees, underbrush, obstructions, and any other vegetanon,

structures, or obstacles with the limits of the right-of-way; reserving, however, to thc landowners. their heirs and assigns.

all such rights and privileges as may bc used without intcrefering with or abridging the rights arid easement hereby acquired:

subject, however, to existing easements for public roads and highways, puhlic utilities, railroads and pipelines.

The consideration for this casement is the increased value to adjacent land  of the undersigned. the added conveiuence

in use of the improved waterway. and other good and valuable consideratiotis.

The land in, on and to which this easement applies is described as follows;

 irtsert legal description of property!

and its assigns from any andI'he undersigned hereby waive s! and release s! the

all claiins for damageS arising from the activity of the COunCil, its offiCerS. comraetOrS, agents, einplyyec. representatives

or assign> on said land in the reasonable exerci e of this easement

This easement includes the right of egress on adjacent lands of the owner s! not described above. provided such ingress

and egress is necessary and riot otherwise conveniently available to the grantee and its assigns.



All t<x>ls, cquipnient, ttnpr<ivements <ir o her pr<ipcrtius pla<'ed up<in the la<id hu the council ot its aii<uus during the e«cr-

day vl'W11'NESS MY HAIVD AVD SEAf. this

%1T N ESSE<i:

VOTARY PI <BLi .

cise <it this easemen  shall rem<in the property of the council <ir <ts assg!ns and <nay hc rcnxivcd hs the c<iunc;I <ir <ts assigns

at «ny titnc v:ithin a ruas<inaf~le peri<id alter c<uripleti<in <il tlie ~!rL or after the ei<p<ratton <if this easeiiient.
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