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PREFACE

This report describes a nunerical simulation for open water
dredged material disposal sites, and is the result of research
conducted during the period from1 January 1994 through 31 June
1994. The principal investigator is M. Hans R ritz, an
I ndependent research hydraulic engineer.

The nunerical sinulation was devel oped under contract nunber
DACWB9- 94- M+ 1304 between the U S.  Arnmy Corps of  Engineer
Wat er ways Experinent Station (WES), Vicksburg, M5 and M. Hans R
Mritz, Gesham OR The technical project officer at the
Wat erways Experinment Station is Dr. Billy H Johnson of the
Hydraul ics Laboratory.
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USERS GUI DE FOR THE

MULTIPLE DUMP FATE MODEL

1- | NTRODUCTI ON

Open Water Disposal of Dredged Sedinents - Background

Wiile often nore cost effective than upland di sposal, the
option of placing clean dredged material within the open water
may introduce additional concerns to the overall managenent of
di sposed dredged materi al . The managenent of ocean dredged
mat eri al di sposal Sites ( COMVDS) I ncl udes envi ronment al
consi derations such as obtaining and naintaining regulatory
approval for site use and operational constraints concerning
navi gation issues and disposal efficiency. In order to satisfy
these constraints, the project manager of the open water disposa
site is required to:

a) Ensure that dredged material placed offshore does not
accurmulate in a fashion which would pose a navigationa
hazard,

b% Denonstrate that the placed dredged material stays within
the site boundaries,

c) Attain maximumutilization of site volunetric capacity.

The common |ink between the above concerns is the ability to
accurately predict and track the placenent of dredged materi al
wi thin a given disposal site. This issue is further enphasized
when one considers that approximately 95 to 99% of dredged
material placed within non-dispersive sites reaches the seafl oor
(Tavol aro 1984, Truitt 1989). The proper nmanagenent of an ODVDS
requires a sophi sti cat ed met hodol ogy to quantitatively
predi ct/asses the bathynmetric behavior of dredged naterial placed
within the open water disposal site.

For mul ati on of MNDFATE

A dredging project which includes open water disposal of
dredged sedinent typically consists of nunerous dredged material
pl acenents ranging froma few to nore than 1000. The operationa
duration of such projects can range from days to nonths. The
life-cycle of an COVMDS nmay be greater than 10 years.



A new nultiple dredged material placenent nodel has been
devel oped to predict post-disposal bathynetry for ocean dredged
mat eri al di sposal si tes. This new PCdriven nunerical
simulation, naned Miltiple Dpump FEATE (MDFATE), incorporates
exi sting nunmerical nodels to simulate the overall (short- and
| ong-term behavi or of dredged nmaterial placed within an open
wat er di sposal site. The MDFATE nodel spatially accounts for
bat hynetric changes within an offshore disposal area and can be
used to assist with selection of the nost efficient layout for a
proposed disposal site, or provide guidance for optimzing
dredged material placenent operations. The MDFATE nodel has
evol ved from several earlier concepts (Mritz and Randal|l 1992).

MDFATE defines an ocean dredged material disposal site in
terms of a nunerical grid and incorporates two exi stin% conput er
model s, STFATE and LTFATE, to predict or verify CDVDS bathynetry
resulting froma series of disposal cycles or "dumps". In this
regard, STFATE and LTFATE are used independently within the

ATE sinmul ati on. STFATE (Johnson 1990) and LTFATE ( Scheff ner
et al 1994) are nunerical nodels developed at the U S Arny
Engi neer Waterways Experinment Station.

This manual provides an overview of MDFATE, focussing on
appli]gation and inmplenmentation of the nodel wthin the user
interface.

Overview of NDFATE Capabilities

Di scretizing an Ccean Dredged Material Disposal Site

As a first step in sinulati ng a di sposal operation, MFATE
is used to produce a discretized representation (rectangul ar
?rid) of the ODMDS which is of interest. Al that is required
rom the user is the ODVDS corner coordinates. Hori zont al
control (x,y) is manifested in terns of the coordinate system
actually used at the site. State plane (feet) and |at-Iong
(degrees) coordinates are currently supported. Up to 9,500
nodal points can be used to represent a given COMDS in terns of a
MDFATE grid. This is sufficient to represent a 9,000 x 9,000 ft
ODMDS in terns of a 100-foot grid interval.

Bat hynetric (z) data are represented in terns of the
elevation reference datum wused at the site. Subsequent
nodi fication of an ODMDS grid's bathymetry is perforned with
respect to the datum established during the creation of the
di sposal area grid. MNDFATE can either automatically generate the
ODVDS grid bathynmetry (flat or sloping), or overlay survey data
(ASCII format) consistent with the actual sites's coordinate
system Surve?/ data is adapted to the grid domain by a nulti-
poi nt polynom al interpolant schene.



Simul ating a Dredged Material D sposal Qperation

Once a Particular COMDS grid has been created, MDFATE can be
used to sinulate a given disposal operation which may extend over
a year and consist of hundreds of disposal cycles or "dumps". A
"dump" consists of one |oad of dredged material being rel eased
into open water from either a barge/scow or a hopper dredge

Duri ng MDFATE execution, the disposal operation is divided
into separate week-long episodes over which long-term fate
processes governing dredged nmaterial behavior on the seafl oor are
sinmul ated using a nodified version of the LTFATE nodel. Results
are nodeled in a cumul ative manner. Long-term processes include
sel f-wei ght consolidation, sedinent transport by waves-currents,
and nound aval anchi ng.

Wthin each episode, a nodified version of STFATE simulates
short-term fate processes which govern each "dump" occurring
i nsi de the ODVDS grid of interest. Short-term processes are
t hose which influence disposed dredged material up to the point
at which all nonentum inparted to the material fromthe "dump”
activity is expended through convection, diffusion, and bottom
friction (Figure 1).

MDFATE utilizes HPDSIM and TIDE (portions of the LTFATE
model ), to generate wave and tidal information for every 3-hour
interval during the disposal operation. This information is
utilized by the nodified STFATE nodel, wthin MDFATE, to sinulate
wave-current affects acting upon each "dump" as dredged nateri al
passes through the water colum and conmes to rest on the
seaf | oor. FATE produces a characteristic foot-print for each
type Of dredged material type/disposal met hod involved the
di sposal operation. The resultant disposal foot-print is used to
represent each dredged material placenent.

MDFATE specification of the disposal operation is
performed through a nmenu-driven format in which the user
specifies basic data defining: (A tidal and wave infornmation,
(B) volume of dredged nmaterial to be disposed, (C duration of

di sposal , (D) di sposal equi pnent ~ characteristics
étype/size/bearlng), (EL dr edged mat eri al properties
conposition/etc), and (F) water colum (residual) current.

Positioning and control of disposal vessel during material
pl acenent 1s specified according to one of the follow ng options:

(1) within a specified radial distance of a pre-determ ned
geogr aphi c | ocation (i.e. coor di nat es defining
a disposal buoy location). Dunps are placed in a
random manner weighted in the direction of disposal
vessel approach.

(2) along a pre-determned transect line based on
begi nning and endi ng coordi nates.



(3) each dunp location defined by user entered coordinates.

(4) dunp locations are based upon pre-recorded coordinates
for each load. Coordinates (x,y) are contained in an
ASCI | data file queued by MDFATE

The sinul ated di sposal operation is concluded when all
"dumps" for the disposal operation have been superinposed and the
long-term fate sinulation has been conpleted for the specified
time interval

Ot her MDFATE Support Options

Wthin MDFATE are a variety of viewing, sensitivity testing,
and post-processing utilities. These options can be used to
edi t/update NMDFATE grid bathynetry, develop 2- and 3-di nensiona
views of ODMDS bathynetry, quantify nom nal sedinment transport
rates, calculate sedinent vol unes, and determine relative
di fferences between grids.

Organi zation of Report

Chapter 1 describes operational considerations for open
wat er di sposal of clean dredged sedi ments and background of the
MDFATE nodel. Chapter 2 provides information for getting started
wi th the MDFATE nodel . I nformation includes target hardware
requirenents, | oadi ng MDFATE onto a hard disc, description of
Interface structure/assunptions/requirenents, and gui dance for
model input. Chapter 3 is a user tutorial illustrated through a
case study exanple. Chapter 4 presents conclusions regarding the
MDFATE nodel
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Figure 1. (top) Four phases of dredged material behavior when the material is discharged subaqueously
(COE, 1990). (bottom) Computational phases of the short-term fate model, DREDGE (Sheffner, 1990).



2 CGETTING STARTED

Text that is to be typed on a keyboard is printed in bold
and enclosed in sguare brackets [COPY]. Non-character keyboard
entries are in bolad and encl osed in angul ar brackets <ENTER>.

MDFATE Hardware Requirenents

The source code for the NDFATE program was witten in
FORTRAN and intended for use on an Intel 80486 CPU based |BM (or
equivalent) PCwith a math co-processor, or PENTI UM based PC. The
operating system of the PC should be (disk operating system) DOS
5.0 or higher.

A VGA nonitor, and 526KB of uncommitted (free) DOS
controlled RAM (random access menory) are required for MDFATE
executi on. Pre-existing resident software may conpete with the
MDFATE RAM  requirenents. Therefore, the CONFI G SYS and/ or
AUTOEXEC. BAT files may require nodification if resident software
prevents MDFATE executi on. M ni mum hard-di sc storage capacity
required by MDFATE is 8 MB.

Software Requirenents

Software required to fully utilize NMDFATE are; A) DOS PC
operating system B) t he MDFATE software package. ltens
included in the MDFATE package are:

MDFATE Shel | prograns

Short- and Longterm nodeling prograns and datafiles
Gid Tg.enerat i on/editing prograns

Wave field and tide generating prograns

I nstall program for video and printer access

Utility prograns for view ng, volunmes, transport rates

vy vyvyvyvyyy

Additional information concerning the MNDFATE sof t war e
ackage can be obtained fromthe HxE/dr_auI i cs Laboratory éxDr. Billy
. Johnson); U.S. Arny Corps of Engineers \Waterways peri ment
Station, 3909 Halls Ferry Road, Vicksburg, M5 39180-6199.

MDFATE Software Installation

Before the user can execute the NMDFATE, several software
installation neasures nust first be fulfilled. Installation is
rat her easy and perforned as foll ows:

1) On the target conputer's hard-drive, nmake a directory
to store the MDFATE software. Use the DOS [MD] conmand
to make a directory. The directory should be nade on a
"disc-drive" which has at |east 8 MB of free space.
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2) Use the DOS [COPY] command to copy. t he MDFATE
files onto the new directory. Assum ng the MDFATE
di skettes are inserted into drive A, and the target
directory (say MODEL) is located on the Cdrive. |Issue
the command: [copy A *.* C\MODEL\*.*]. Repeat this
operation for all of the MDFATE diskettes.

3?1 I f necessary, use the INSTALL utility to configure
the LOOK and UT1l programs for the target conputer
%stem Do this by tyﬁgl ng [INSTALL] at the DOS pronpt
ile in C\MOXDEL\. he | NSTALL program will ask the
user the nane of the file to install; the user responds
with [LOOK EXE], and answers the pronpts accordi ng?_l&x
The sanme process is repeated for UTl. As default,
and UT1 are configured for VGA video graphics fornat
and Hew ett-Packard printing.

The MDFATE nodel is executed by:

Gai ni ng access to the MDFATE target directory, i.e. C\MODEL.
Typi ng [ MDFATE] at the DOS pronpt and hitting <RETURN>.

Input and Qutput Data Files for NDFATE

During execution of MDFATE, the nodel nmay access or create a
variety of data files. Sone of the data files are "permanent”
and nust be accessed by the programin order to edit, view,  or
simul ate di sposal for a particular ODVDS grid of interest. G her
data files are considered tenporary and are relevant only to the
present  disposal site configuration and MDFATE si‘mulation

activity.

MDFATE Generated Support Files

Data files created during MDFATE program execution are given

filenames which conformto a particular format. These filenames
are conposed of three segnents; disc-drive and director
specification, root name, and extension. Exanpl es of eac

f1lename segnment are given bel ow

Disc-drive & directory specification = Drive:\Directory\
(i.e. CYMDEL\). If no directory is to be
specified, then only C\

Root name = six (6) characters, or less, namng the
di sposal area grid (i.e. MONITR)

Extension = three characters indicating data file type
(i.e. .IN for COVMDS grid data file)

11



The above format nust be foll owed whenever the program user is
entering MDFATE data file names. Wthin the = operational
envi ronnent of the MDFATE, file nane extensions are appended
aHtomaticaIIy to the root name when file name entries are nade by
the user.

File nanes with extensions .IN .QUT, .DAT, .TNS, .TIM
and .ACT are created by MDFATE when generating a new di sposal
area grid, or sinulating disposal activities within an existing
di sposal area grid. A description of the above filenane
extensions is given in Table 1.

Table 1. MDFATE generated fil enanme description according to
file extension.

IN - designates a file which contains grid-adapted bathynetric data in X (across grid), Y (up
grid), and Z (elevation) format,

INS - designates a *.INfile which has been converted to the LTFATE and MDFATE viewing utility
formt.

%IJT> bdelsi gnates a file which describes overall disposal area grid paraneters and bathynetric
Istribution,

DAT- designates a file containing data as contained in the .INfile but in ASCI format which
enabl es post processing of the MDFATE ODMDSgrid by other imaging software.

.ITIN|| - (esignates a file specifying the duration (days) of the preceding Short-/Long-term
si mul ati on.

.ACT - designates a file which describes the nost recent disposal activities within a simulated
disposal area grid and documents |ocations where horizontal and vertical tolerances have heen
exceeded.

All files shown in Table 1 are "gerrnanent" and nust_not be
deleted, wunless the particular grid (root-nanme) is no
| onger used by MNDFATE.

Optional Data Files - User Supplied

Duri ng MDFATE execution, several opportunities arise where
the user may specify options which require access to information
contained on specific pre-existing data files. MDFATE options
which require access to these user supplied files are; A) Use of
survey (ASCIl) bathynmetry data during creation/editing of a
MDFATE grid, B) Specification of dunp coordinates for individual
di sposal | ocations during disposal sinulation, C GCeneration of

12



wave field wusing Wwve Information Study ?WS) correl ation
coefficient matrix for use during disposa sinmul ati on, D)
Ceneration tide elevation/current time series from pre-determned
constituents for use during disposal simnulation. A summary

description of the above "optional" data files is shown in Table
2.

Table 2. Optional data files accessed by MDFATE according to
file extension.

6CHAR 3CHAR -» (any six character root nane.any three characters extension) -> Survey information
used to create/edit 0DMDS grid bathymetry. Data is columnar (EASTING,NORTHING,ELEVATION or any
combination), each of three columns set apart by spaces.

6CHAR.3CHAR -> (any six character root name.any three characters extension) -> Coordinates defining
individual disposal locations. Datais used in one of four positioning/control options during

gmulation of dredged materia disposal. Data is columnar (EASTING,NORTHING or any combination) each
of two columns set gpart by spaces.

HPDPRE. QUT-» WiSdatafile describing the 32 (or 20) -year hindcast for the geographic |ocation
interest. Data file is approximately 1.4 I8 is Size and is accessed by MDFATE to generate a synthetic
wave environment during disposal simulation.  If this file is unavailable, the user can elect to
specify meanwave parameters, or ignore wave effects. If this file is available, it should be
located in the same directory as the MOFATE software.

TIDAL.DAT - Datafile containing tidal constituents for the geographic location of interest.

Accessed by MDFATE to generate tidal-induced water elevations/currents. If this file is unavailable,
then the user can choose to ignore tidal effects. If this file is available, it should be located
in the same directory as the MDFATE software.

MDFATE User Interface

_ Execution of MDFATE is controlled by a menu and pronpt-input
interface simlar to that used by ADDAMS (Automated Dredgi rIQ/%Fand
Di sposal Alternatives Mnagement Simulation, WES). The ATE

interface contains range checking, defaults, and suggested val ues
for pronpted data entry.

Pronpt ed I nput

If an incorrect nuneric entry is made, error checking
consi sts of the nmenu being redisplayed until the correct entry is
made. A key rule which nmust always be followed when operating
MDFATE, is that all ALPHA character entries nust be typed in
UPPER CASE. When using MDFATE it is suggested that the <CAPS
LOCK> key be initiated.

13



MDFATE is operated froma series of menu oriented screens,
of which the first is Activity Selection Menu that appears when
t he command [ MDFATE] <ENTER> is keyed at the DOS pronpt w thin
the MDFATE target directory.

Menu For mat

At the bottom of each nmenu is a | egend which instructs the
user how to nove about wthin each nenu and make data
entries/sel ections.

Arrow keys <t> <i> are used to nove fromone data |ine
to anot her.

. <RETURN> key is used to nake data selection.

<PAGE UP> and <PAGE DOMN\N> keys are used to nove from
menu to menu.

<EC> key Wl return the user to the previous
activity nenu.

- <HOVE> key will return user to the first of the
secondary nenus under the current activity nenu.

- <FUNCTI ON> keys can be used to make sel ections in sone

menus.

The Activity Selection Menu (shown in Figure 2) pronpts the
user to select the desired MDFATE actjon. ere are 6 actions
available from the Activity Selection Menu. The Activity

Sel ection Menu (ASM is the first of three hierarchical nenu

types. Selection of any one of the first five options in the ASM

Wil result in presentation of a nmenu specific to the desired

option, but resenbling the ASM Wthin each of the five ASM

options, secondary nenus are presented, specific to each ASM

option. In a few instances, there are sinple third order nenus
ich ask for 1 numeric entry with a <RETURN>.

MDFATE Opti ons

CGenerally, the first MDFATE activity in which to engage is

Option #1 (or <F1> key) - "Qreate an open water disposal site
rid". Ceneration of an ODMDS grid nust first be perforned
ef ore dredged nmaterial disposal can be sinul ated. After an

ODMDS grid is generated, various options are available to view
<F4> or edit <F2> the bathynetry and obtain volunes above a given
el evation <F5>. Si npl e %eormr phi ¢ berm nmound shapes can be
easily superinposed on the COMDS grid <F5>. O  primary
importance, is the option of sinulating dredged naterial disposal
wi thin an existing OOMDS grid <F3>.

14



Open Water Dredged Material Disposal Site Management and Simulation

MDFATE - Multiple Dump Fate of Dredged Material Placed in Open Water
Activity Selection Menu

F1 - Create an open water disposal site grid.
F2 - Update or edit the bathymetry of an existing site grid.
F3 - Simulate dredged material disposal within an existing grid.
F4 - View MDFATE output; grid bathymetry, disposal summary data.
F5 - Access Utilities for mounds, volumes, or transport rates.
Esc - Quit MDFATE
Use and | keys to highlight option and then ENTER to select,

or press the selection key of the desired option.

Figure 2. MDFATE - Activity Selection Menu

Open Water Dredged Material Disposal Site Management and Simulation

F1
F2
F3
F4

Esc

NEW

MDFATE - Open Water Disposal Area Grid Generation

- Enter name of new disposal area grid to be created.

- Enter DOS path for new disposal site grid file. (Optional)
~ Continue with specifying new disposal area grid parameters.
- Create new disposal area grid with specified parameters.

- Return to MDFATE Activity Selection Menu.

GRID FILE:

Use t and | keys to highlight option and then ENTER to select,

or press the selection key of the desired option.

Figure 3. Open Water Disposal Area Grid Generation Menu
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Create an Qpen Water Disposal Site Gid - ASM Option 1 <F1>

Selection of the first ASM option <F1> results with the
di splay of a new nenu, "Open Water Disposal Area Ceneration”
(Figure 3). This nmenu allows for generation of a nunerical grid
to represent the open water disposal area (ODVDS) of interest.

MDFATE generates a rectangular grid which is intended to
coincide with the actual plan configuration of the offshore
di sposal site. Gid generation is acconplished by utilizing the
di sposal site's effective corner coordinates, principal axis
di mensions, and intended nonitoring survey interval to create a
grid on which to represent the disposal area. |f the disposa
site's actual areal planformis not rectangular, then appropriate
corner coordinates nmust be selected in order to enconpass the
actual site boundari es. | ndi vidual grid dinmensions are uniform
and square. If the disposal area is very large (greater than
10,000 ft on a side), the user should contenplate partitioning
very large disposal areas into smaller sub-areas in order to

obtain  Dbetter simul ation results through inproved grid
resol ution.
The "Open Water Disposal Area Generation" nmenu requires

designation of a filenane <F1> (disc drive and directory <F2>
optional) on which to store the data defining the COMDS grid. A
successful entry in this nenu will result 1n an asterisk "*'
bei ng Placed next to the conpleted action. After nam ng the
ODVDS fil e, Qress <F3> to continue specifyin? grid generation
par anet ers. his results in a secondary menu format in which to
speci fy data.

The first entry in the secondary nenu designates whi ch
geogr aphic coordinate system (state plane or Latitu e-Longitude)
to define the disposal area's X and Y data. The second entry
concerns specification of the site's dinensions. The geonetry of
the CDVDS (grid size and axis dinmensions) is specified according
to whether the COMDS is coincident with the geographic coordinate
system

If the principal axis of the ODVDS (grid) are coincident
with the coordinate system then the site's northwest corner
coordinates are entered along with principal dinmensions of the
CDMDS (north-south and east-west).

|f the principal axis of the COVMDS (grid) are oblique to the
coordinate system then the coordinates for each one of the
site's four corners (northwestern, northeast, southwest, and
southeast) are entered according to nmenu pronpt. Figure 4 shows
different orientations of grid axis with respect to a coordinate
system The disposal site's easterly-westerly and northerly-
southerly transect Ienﬂths (ft) are calcul ated. Transects are
based upon averaged orthogonal dinensions of the disposal area.

16



NORTHING Disposal Area Axis
OR Oblique to Coordinate Systenm
LATITUDE
NE
N
Nw
ODMDS
SE CogueR
EASTING
— oR
sSw
(-) LONGITUDE
NORTHING A
OR Disposal Area Axis
LATITUDE Oblique to Coordinate System
NW CORNER
NE
Sw
EASTING
. OR
SE >~ (=) LONGITUDE
NORTHING Disposal Area Axis
R Parallel to Coordinate System
LATITUDE
£
W NE COoRmvEE
ODHDS
EASTING
OR
S S {(-) LONGITUDE
Figure 4. HDFATE qrid and coordinate system orientation convention
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After specification of the site's overall dinensions,
another nmenu is presented for entry of the COVMDS grid di mension
This val ue corresponds to the intended survey interval at the
actual' ODMDS and should be within the range of 50-200 ft. A
default value is calcul ated.

Bat hymetry (Z, elevation) data is assumed to be represented
in terms of a particular reference datum Any Subsequent
nmodi fications of the grid' s bathymetry nust be with respect to
the datumwhich is utilized during the creation of the disposal
area grid. There are two methods for producing bathynetry wthin
a new MDFATE gri d;

A) automatically generating a flat or sloping site
bat hynmetry, or

B) to overlay survey data from ASCI| format consistent
wth the selected coordinate system

For a flat/sloping bathymetry, the user is pronpted to enter
the bathynmetric elevation at the "norhtwest corner” of the
di sposal area. If there is no bathynmetric gradient within the
di sposal area, then the "northwest corner" bathynetric elevation
is assunmed to represent the average bathymetric elevation of the

entire disposal area. I f the bathymetry of the disposal site
exhibits a gradient, then this gradient is generated throughout
the grid with respect to the "northwest corner”. Negati ve west-

to-east bathynetric gradients are entered as positive values, as
is for negative north-to-south gradients.

To adapt survey data to a new MDFATE grid, the user enters
the conpl ete nane of the ASCII file containing the survey data.
If the survey file, 1is not successfully |ocated by MDFATE, the
specified name will be cleared fromthe Input field, and the user
shoul d re-specify the proper survey file name. The survey data
nmust be coincident with the geographic |ocation of the disposal
area and contained in a columar fornmat. The user specifies
whi ch colum within the ASCII file corresponds to elevation
north coordinate, and south coordinate. The user also specifies
the survey interval. The survey interval of the data should be
no larger than 4 tines that of the MDFATE gri d.

When all of the pronpted values fromthe ASM option (1)
secondary nenus have been entered, a save nenu is presented.
The user specifies the elevation format for the site's .DAT file
(used for post-processing by other software). The user specifies
atitle for the new MOFATE grid file. The user then types [OK] at
the appropriate pronpt and hits <ESC.

MDFAT-E returns to the main grid generation nmenu (Figure 5).

Ep geggrate a new di sposal area with the previously defined data,
it <F4>
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_ Successful generation of the new disposal area grid results
in a short listing of the generated grid support files. H t
<RETURN> to return to the ATE ASM

Update or Edit Site Gid Bathynetry - ASM Option 2 <F2>

Selecting the second ASM option <F2> permts the user to
edit or update the bathynetry within a disposal area grid of
i nterest. Upon selecting this ASM option, the user is presented
with a secondary action nenu , "Open Water Disposal Area Gid
Editor" (Figure 5).

Before editing can begin, the user must select an existing
grid filename <F1> (drive/directory |location <F2> optional). A
successful entry will result in an asterisk "*' being displayed
next to the conpleted action. After successfully namng the
ODMVDS file, press <F3> to continue specifying editing paraneters.
This results in a secondary nmenu format in which to specify data.

The user can edit bathynetry on a point-by-point basis, or
update the disposal site's bathynmetry by superinposing survey
data (ASCII file in columar format).

Shoul d the user select to edit bathymetric grid points on a
poi nt-by-point basis, the user is pronpted to enter the nunmber of
total grid points to be edited. Gid point coordinates and the
associ ated new bathymetric value are entered for each grid point
to be edited. This is repeated until the number of specified grid
poi nts has been edited.

| f the user elects to update bathymetry by superinposing a
survey datafile, the user is pronpted to enter the conplete

filename containing the inported survey data. | f the survey
file, is not successfully |ocated by MDFATE, the specified nane
wll be cleared fromthe input field, and the user should re-

specify the proper survey file nane. The user specifies which
colum within the ASCII file corresponds to elevation, north
coordinate, and south coordinate. The user also specifies the
survey interval. The survey interval of the data should be no
larger than 4 times that of the MDFATE grid.

Wien all of the pronpted values fromthe ASM option (2)
secondary nenus have been entered, a save nenu is presented.
The user specifies the elevation format for the site's .DAT file
(used for post-processing of ODVDS bathymetry by other software).
In order to prevent overwiting of the original grid file, the
user can specify an alternate grid file name on which to store
the edited result or the original grid file. The user specifies a
title for the edited MDFATE grid file. The user then types [K]
at the appropriate pronmpt and hits <ESC.

MDFATE returns to the min edit nenu (Figure 5). To

generate an edited version of the original disposal area with the
previously defined editing data, hit <F4>
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Open Water Dredged Material Disposal Site Management and Simulation

Fl
F2
F3
F4
Esc

EDIT

MDFATE - Open Water Disposal Area Grid Editor

Enter name of new disposal area grid to be edited.

Enter DOS path for the disposal site grid file. (Optional)
Continue with specifying editing parameters.

Edit the selected ODMDS grid with specified parameters.
Return to MDFATE Activity Selection Menu.

GRID FILE:

Use t and ! keys to highlight option and then ENTER to select,

or press the selection key of the desired option.

Figure 5. Open Water Disposal Area Grid Editor Henu

Open Water Dredged Material Disposal Site Management and Simulation

MDFATE - Simulation of Open Water Dredged Material Disposal

Fi
F2
F3
F4
Esc

DISPOSAL

Enter disposal site filename in which to simulate disposal.
Enter DOS path for disposal site grid file. (optional)
Continue with specifying disposal operation parameters.
Simulate disposal operation with specified parameters.
Return to MDFATE Activity Selection Menu.

AREA GRID:

Use t and ! keys to highlight option and then ENTER to select,

or press the selection key of the desired option.

Figure 6. simulation of Open Water Disposal Dredged Material Disposal Henu
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Successful editing of the disposal area grid results in a
short listing of the new grid support files. Ht <RETURN> to
return to the MDFATE ASM

Simulate Dredged Material Disposal - ASM Qption 3 <F3>
All ASM options up to this point are intended to either
support formation of a disposal area grid. Sel ection of the

third ASMoption <F3> allows the MDFATE to sinulate an entire
dr_eéjged material disposal activity within a pre-existing ODMDS
grid.

Upon selecting this ASM option, the user is presented with a
secondary action nenu, "Sinulation of Open Water Dredged Materi al

Di sposal* (Figure 6).

Before simulation can begin, the wuser nust select an
existing grid filename <F1> (drive/directory |ocation <F2>,
optionalg. A successful entry will result in an asterisk "*'
bei ng displayed next to the conpleted action. After successfully
nam ng an existing COMDS file, press <F3> to continue specifying
di sposal sinulation paraneters. This results in a secondary nenu
format in which to specify data.

D sposal Sinulation Tinefrane

The first tier of secondary nmenu pertains to specifying
whet her :

.nly long-term fate processes are of interest - mterial already on seabed, concerned
only uith sedinent transport and consolidation, or

.Short- and long-term fate processes are of interest - material is placed at open water
disposal site and is then subject to long-term processes.

After selecting one of the above options, the user specifies
whet her the dredged material of interest originates from new work
or is the result of mmintenance. The above specification is used
to nodify the dredged material aval anching process. New wor k
dredged ‘material pmy have a steeper angle of repose than
mai nt enance materi al "dependi ng upon dredgi ng/ di sposal equi pnent
and material type.

Specification of the wave and tidal environment follows the
above nenu. The wave environnent can either be generated by: A
MDFATE through access to the HPDPRE QUT datafile for" the
geographic location of interest, B) direct user specification of
mean wave paranmeters, or C) the wave environnent Is not included
in the MDFATE sinulation. The tidal environment is generated by
MDFATE through access to the TIDAL.DAT  datafile for the
geographic location of interest. If this data file is not
avai l abl e, then the user chooses to ignore the effect of tides in
the MDFATE simulation.
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Fol | ow ng specification of waves and tides at the ODMDS, the
user responds to several menu queues and pronpts. The pronpted
information is supplemented wth conci se_ explanations and
suggested values, and is error checked for validity.

Simulate Only Long-term Fate of Sedinents

Shoul d the user elect to sinulate only [ong-term behavior of
dredged material already on the seabed, a nmenu will be displayed
which will require specification of the follow ng data:

. Commencement date to begin longt.am simulation.

. Number of days to simulate longterm effects.

.Residua (non-tidal) water column and direction.

. Sediment materid type (up to three combined materia types) for which to simulate longterm

effects upon.

Sinul ate Short- and Long-term Fate of Dredged Materi al

Shoul d the user elect to sinulate short- and long-termfate
of dredged material placed at a designated open water disposal
site, then several nenus wll be displayed to queue for
i nformation regarding:

Disposa  Equipment

. Disposal vessd type:

-> split-hull barge/scow/hopper dredge

- mul tiple bin hopper dredge
. Disposal vessel operating capacity (average)
.Vessd Length and beam
. Loaded and unloaded vessel draft (average)
. Duration of time required to empty vessdl, per load
. Disposd vessal speed and heading during placement

If a multiple bin hopper dredge is to be modeled, then the following data is queued by MDFATE
. Total number of hopper "bins" present on dredge
. Number of bins which are emptied smultaneoudy
. Dimensions of individua bin door openings
. Distance separating bin door opens

Disposal Site and Dredged Material Characteristics

. Navigable depth, above which placed dredged materid can not exceed.

. Distance within disposal site boundaries beyond which placement of dredged materia is not
permitted.

. Date (month,year) on which to begin smulated disposd

. Duration (days) of actual disposal operation

. Total time frame in which to smulate behavior of dredged materia (days).

. Residua (non-tidal) current speed and direction

. Density of water at dredging site and disposd Site

. Dredged materia properties

. Totd dredged material to place
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Disposad Vessdl Placement Positioning

. Placement technique used to control positioning of disposal vessdl during dredged material
release, four options are available.

(1) = Within specified distance (RADIUS) of a pre-determined point (coordinate).
User specifies central dump coordinates and allowable disposa radius.

(2) . = Along a pre-determined TRANSECT based on beginning and ending coordinates.
User specifies beginning and ending dump coordinates.

(3) = Disposal of individual loads is specified on a POINT-BY-POINT basis by the
user. User specifies number of dumps (or total disposal volume) and is queued for
each dump coordinate location.

(4) = Disposal is controlled by coordinate locations obtained from a specified ASCII
FILE. User specifies file name.

When all of the prompted values from the ASM option (3)
secondary nenus have been entered, a save nmenu is presented.
The user specifies the elevation format for the site's .DAT file
(used for post-processing of ODVMDS bat hynetry by ot her software?].
In order to prevent overwiting of the original grid file, the
user can specify an alternate grid file name on which to store
the simulated Tresult or the original grid file. The user
sgecifies atitle for the simulated MDFATE grid file. The user
then types [OK] at the appropriate pronpt and hits <ESC.

MDFATE returns to the main disposal sinulation menu (Figure
6). 10 begin disposal sinulation of the original disposal area
wth the previously defined operational data, hit <F4>

Successful simulation results in a short listing of the new
grid support files. Note that a file with the extension .ACT
will produced, if short-term fate processes were simulated. This
file summarizes the disposal sinulation wth regard to several
key paraneters. Hit <RETURN> to return to the NMDFATE ASM

Vi ew MDFATE Qut put and Bathynetry Data - ASM Option 4 <F4>

Selecting the fourth ASM option <F4> permits the user to
view the (bathymetry or support files) within a disposal area
grid of interest. Upon selecting this ASM option, the user is
|c()resent ed) with a secondary action nenu, "MFATE Viewing Wility"

Figure 7).

Before viewing can begin, the user must select an existing
grid filenane <F1> (drive/directory |ocation <F2> optional). A
successful entry will result in an astrisk "*' being diplayed
next to the conpleted action. After successfully nanming the
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Open Water Dredged Material Disposal Site Management and Simulation

MDFATE - Viewing Utility

F1 - Specify existing ODMDS grid to view.
F2 - Enter DOS path for disposal site grid file. (Optional)
F3 - View selected ODMDS grid.

ESC - Return to MDFATE Activity Selection Menu.

DISPOSAL AREA GRID:

Use t and ! keys to highlight option and then ENTER to select,
or press the selection key of the desired option.

Figure 7. Viewing Utility Menu

Open Water Dredged Material Disposal Site Management and Simulation

MDFATE - Utilities

F1 - Generate a simple mound feature on an existing ODMDS grid.
F2 - Determine the relative difference between two ODMDS grids.
F3 - Determine potential sediment transport rates.

ESC - Return to MDFATE Activity Selection Menu.

Use t and | keys to highlight option and then ENTER to select,
or press the selection key of the desired option.

Fiqure 8. MDFATE - Utilities Menu
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ODVDS file, press <F3> to specify vi ewi ng selection . This
results in a third order menu format in which to specify one of
the following viewing choices.

"1" = 2-D CONTOUR plot of the disposal area seabed
2" = 3-D SURFACE plot of the dispasal area seabed
"3" = CROSS-SECTION of the disposal area seabed

"4" = LISTING of the DISPOSAL operation sequence
"y".= LISTING of the disposal AREA summary DATA

To make a viewing selection, enter the appropriate number
[ nunber] and hit <RETURN>. After viewing the appropraite file,
the user is returned to the "MFATE Viewing Uility* nenu.

Utilities: Mounds, Volumes, Transport Rates - ASM Option 5 <F5>

Selecting the fifth ASM option <F5> permits the user to
access utilities of interest. Upon sel ecting this ASM opti on,
the user is presented with a secondary action nmenu, "MFATE
Uilities" (Figure 8).

There are three main utilities available. The first two
require access to existing CDVDS grids. The third utility,
"Determ ne potential sedinment transport rates", does not require
access to an existing grid.

Sel ecting <F1>, "Cenerate sinmple nound feature on ODMDS
grid" , results in diplaying a secondary menu queuing the user for
pertinent i nformation. This utility option permts t he
superpostion of an bermor circular mound on the bathynetry of an
existing grid. Information required from the user consists of:

Specification of bathymetry feature type to produce
-» circular mound
-» elongated berm

For elongated berm:
. two coordinate locations to specify ends of berm
.elevation of berm crest (top)
. width of berm crest
.average sideslope of berm (rise:run)
For circular mound:
. coordinate location for center of mound
. elevation at top of mound
.average sideslope of mound (rise:run)

Sel ecting <F2>  "Determine difference between two grids",
results in diplaying a secondary nenu queuing the user for
pertinent i nformati on. This utility option permts t he
calculation of volumes of sediment above a given elevation within
a given grid, between two grids, or generation of a difference
"surface" between two grids. Information required from the user
consists of:
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Specification of desired vol une/differencing option
- determine volume above a given elevation
- determine volume difference between two grids
- (enerate a surface describing the difference between two grids

For volume above a given el evation:

filenane of grid to compute vol une

.elevation above which to conpute volune of sediment
For volume between two grids;

filenane of “lower" bathynetry grid

filename of "upper" bathynetry grid

(NOTE: both grids nust be of the same format)

For difference surface betwen two grids:

.Same asd above

Selecting <F3>,  "Determne potentail sediment transport
rates", results in diplaying a third order nenu queuing the user
for pertinent information. This utility option permts the
cal cul ation of volunetric rates of sedinment transport for a range
of environmental variables. Information required from the user
consi sts of:

« Wve height and period
Mater depth
.Sediment grain size

Sedi nent transport rates are calculated for a range of
depth averaged water column currents. Cohesive and non-cohesive
sedi nent transport relationships are used, depending upon the
specified sediment grain size dianeter.

Quit MDFATE - <BC>

To quit MDFATE, hit <ESC>. The user will be returned to the
DOS pronpt .

3. - EXAMPLE APPLI CATI ON OF NMDFATE

To denonstrate the useful ness of MDFATE, a hypotheti cal
di sposal area will be used to illustrate the execution of the
MDFATE opti ons. Each of the options available through the
MDFATE Activity Selection Menu (ASM are independently discussed
with regard to the exanpl e CDVDS application.

Description of a Hypothetical Disposal Area
The data used to describe the disposal area- of interest,

originates fromactual site conditions obtained froma |arger
of fshore disposal area l|located within the Md-Atlantic coastal
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region of the US. The disposal area will sinmply be referred to
as: CDI\(DSé(?oen Water Dredged Material Disposal Site). The data
was obtained fromthe report "Quantitative Assessment of the Fate
of Dredaed Materials Placed at the Ocean Disposal Area. Cape Fear
River, North Carolina", (Boone and Payonk 1991).

The CDMDS is rectangular in areal shape, has di nensions of
approximately 2,100 ft (north-south direction) X 2,300 ft (east-
west direction), and is located in approximately 43 ft. (average)
wat er depth (MW. Figure 9 shows the geographic setting of the
ODMDS. (O her relevant site data include:

a) pre-disposal bathymetric survey of the disposal area with (X,Y) data in terms of state-
plane coordinates and (Z) data in HLW ft (positive)

b) state-plane coordinate locations documenting the corner locations of the ODMDS are;

» Northwestern most corner: Easting = 2287700, Northing = 20000
» Northeastern most corner: Easting = 2290000, Northing = 20000
» Southwestern most corner: Easting = 2287700, Northing = 17900
» Southeastern most corner: Easting = 2290000, Northing = 17900

C) pertinent data defining a proposed dredged materia disposal activity which is to take
place at the site

d) WIS information (correlation coefficient matrix) for the ODMDS geographic area.
) Tidd harmonic congtituents for the ODMDS site.
The survey/nonitoring interval for the CDVMDS pre-disposal

survey was 250 ft.  Horizontal control was estinmated not to
exceed + 9.8 ft, vertical control was estimated to be within +

0.5 ft.

Operational Concerns for Open Water Placenent of Dredged Materi al
at the ODMDS Site

This ODMDS has been classified as dispersive. The Port

Dredging Authority is concerned that  the dredged material
proposed to be placed within the relatively smdl confines of the
ODVMDS will magrate on to environnentally sensitive bathynetric

areas surrounding the site. The ODMDS | ocation was chosen due to
its close proximty to the |ocation of dredging. Another disposal
area further away fromthe dredging site is available, but wll
cause the dredging project to incur substantial costs due to

addi tional dredged material hauling constraints. Due to the
close proximty of the ODMDS disposal area to the dredging
project (channel Ilimits), there is also sone concern of dredged

mat eri al placed at the ODMDS site migrating back into the channel
[imits.
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Figure 9.  Project Site Map - Fictitious Offshore Disposal Area
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A depth averaged water columm current is present at the
ODVDS of fshore di sposal area. The current has been estinmated to
be uniform throughout the water columm wi th magnitude of 0.25
ft/sec and having direction which oscillates with respect to the
W nter/sumrer seasons. During the summer, the current flows from
northeast -> southwest. During the winter, the current flows
from sout hwest -> northeast. Dredging disposal activities are to
transpire during sunmer. Since the CDMDS disposal area is
situated to the southwest of the dredging project (channel
entrance), dredging disposal equipnment will be approaching the
di sposal area from the northeast.

The total quantity of dredged material to be placed within
the offshore disposal area is estimated to be 300,000 cubic yards
(cy) . The material type to be dredged fromthe channel shoals

wi I'T be conposed prinmarily of fine silt (Dgg= 0.009-0.06 nm.

Two (2) types of placenent configurations have been proposed
for the ODMDS:

1) pl acenment of dredged materid within a specified distance (500ft) of a fixed/moored buoy
(coordinate location specified as Easting = 2288563, Northing = 18675).

2) placement of dredged material in aberm-like formation, with beginning and ending
coordinate locations specified. Beginning coordinates as Easting = 2289712, Northing =
18725. Ending coordinates as Easting = 2289712, Northing = 19500.

Each placenent geonetry is to incorporate 150,000 cy. ~The
dredged material placement equi pment to be used for this project
will be restricted to bottomdunp scows with capacity of 3,000

cy.

The Port Authority investigates whether the two (2) types of
proposed dredged material placenent geonetries will remain within
t he ODMDS boundaries for one (1) year after project conpletion.
It is assumed that the water colum current is out of the
southwest for the entire duration of the long-term sinulation in
order to deternine if placed dredged nmaterial will mgrate back
into the channel limts: as a worst case scenario

MDFATE Sedi ment Transport Sensitivity Testing
As a qualitative sensitivity test (first step), MDFATE ASM

option 5 - "Access utilities for transport rates" is invoked <F5>
to determne the potential range of sedinment transport rates for
the sel ected . Data used in the transport rate prediction

utility are:

water depth = 43 - 25 ft
wave height = § ft

wave period . =6 sC
sediment diameter . = 0.04 mm
current speed = 0 - 3 ft/sec
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SEDIMENT TRANSPORT RATE US. UARIOUS PARAMETERS
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EASTING ~ NORTHING  ELEVATION EASTING  NORTHING  ELEVATION EASTING  NORTHING  ELEVATION

2288385, 19520. 34.5 2291528. 17967. 42.0 2287929. 18579. 35.S
2288267. 19630. 34.5 2290402. 18013. 40.0 . 2287771. 18726. 34.0
2288185. -19706. 36.0 2289838. 318536. 39.5 2287706. -18786. 34.0
2288091. 19793. 38.0 2289767. 19602. 2339.0 2288364, 17903. 37.5
2287916. 19956. 38.5 2289650. 19711. 38.5 2288211, 18044, 37.5
2289838. 17899. 9.5 2289536. 19816, 38.5 2288142, 18108. 36.5
2289756. 17975. 39.0 22889344, 19984, 39.0 2288034, 18208. 35.S
2289658. 18066. 39.5 2287773. 21452. 36.5 2287883. 18349. 37.0
2289501. 18211. 38.5 2287360. 21836. 38.0 2287822. 18406. 36.5
2289364, 18339. 3a.5 2291247. 17956. 42.0 2287689. 18%29. 34.5
2289270. 18426. 37.0 2290088. 18031. 39.0 228764S. 18570. 34.S
2289153. 1853S5. 38.0 2289768. 19328. 39.0 2288034. 17936. 37.5
2289066. 18616. 37.0 2289754, 19341. 38.5 2287978. 17988. 37.5
22889S51. 18722. 36.0 2289564, 19518. 38.0 2287846, 18110. 38.85
2288854, 18812. 33.5 2289473. 19602. 38.0 2287746. 18203, 39.0
2288728, 18929. 34.0 2289361, 18706. 38.0 2287628. 18313. 38.5
2288639. 19012. 33.0 2289211. 19845, 38.0 2287617. 18323. 38.5
2288536, 19107. 31.0 2289144, 19907. 38.0 2287713. 17961. 39.5
2288428, 19207. 28.0 2290992. 17919. 42.0 2287618. 18048, 40.5
2288307. 19320. 30.0 2289794, 19031. 39.0
2288194, 19424. 33.0 2289715. 19105. 38.5
2288082. 19529. 35.0 2289578. 19232. 37.0
228797S. 19628. 36.0 2289485. 18318, 36.5
2287889. 149707. 38.0 228941S. 19383. 36.0
2287779. 19810. 38.5 2289243. 19543. 37.0
2287631. 19947. 39.0 2289140, 19638. 37.5
2289488. 17951. 38.5 2289049. 1S722. 38.0
2289419, 18015. 38.0 2288939. 19824. 38.0
2289287. 18138. 38.% 22868851, 19807. 37.5
2289221. 18199. 38.5 2290687. 17921. 42.0
2289080. 18330. 38.0 2290667. 17948. 41.5
2288970. 18432, 37.5 2289889. 18670. 39.5
2288859. 18534. 37.5 2289835. 18721, 38.S5
2288756. 18630. 35.0 2289717, 18829, 38.5
2288656. 18723. 32.0 2289614, 18925. 38.0
2288574, 18800. 29.5 2289503. 19029. 36.5
2288394, 18966, 27.5 2289404, 19120. 35.5
2288311. 19043. 24.5 2289287. 19229. 34.5%
2288256, 18094. 25.5 2289160. 19347. 36.0
2288104. 19236. 30.0 2289046. 19453. 36.0
2288017. 19316. 34.S 2288957. 19536. 36.5
2287946, 19382. 36.5 22888%6. 19629, 36.5
2287828. 19491. 37.5 2288756, 19722. 37.0
2289228, 17920. 39.0 2288612. 19855. 38.0
2289126, 18014, 39.0 2288572. 19892, 37.5
2289038. 18095. 38.5 2290396. 17926. 40.5
2288910, 18215. 38.0 2290382, 17940. 41.0
2288789. 18327. 37.0 2289814, 18467. 39.0
2288671, 18436. 34.5 2289757. 18520. 38.0
2288585. 18516. 34.5 2289643, 18626, 38.%
2288480. 18614, 34.0 2289530. 18731. 38.0
2288362, 18723. 32.5 2285448, 18807. 37.5
2288289. 18781. 3t.5 2289318. 18927. 35.%
2288168. 18903. 31.0 2289196, 19041, 35.0
2288056. 19007. 32.S 2289117, 19114, 34.0
2287915. 19138, 34.0 2289005. 19218. 34.5
2287861. 19188. 36.0 2288903, 19312. 35.0
2287726. 19314, 36.0 2288809. 19400. 35.5
2287596. 19434, 37.% 2288697. 19504, 34.5
2287%69. 19459, 37.% 2288540. 19650. 3%5.S
2288937. 17917. 38.0 2288462, 19722. 32.5
2288822. 18023. 37.5 2288327, 19847. 38.0
2288731. 18108. 37.5 2288231, 19936. 38.5%
2288620. 18210. 37.0 2290092. 17936, 40.0
2288510, 18313, 36.0 2250018. 18005. 39.S5
2288417. 18400. 36.0 2289868. 18144, 38.0
2288289. 18518. 35.0 2289843. 18168. 39.5
2288189. 18610. 35.0 2289788, 18218. 38.5
2288064. 18727. 36.0 2289681. 18317, 38.%
2287998. 18787. 3%.0 2289356. 18434, 38.0
2287915, 18865. 35S 2289445. 18537. 38.5%
2287724. 19042. 33.5 2289367, 18609. 38.%
22%7676. 19087. 34.S 2289232, 18734. 37.0
2288635, 17924. 37.5 2289156. 1880S5. 35.5
2288547. 18006. 37.0 2289022. 18928. 35.0
2288404. 18139. 37.0 2288912. 19031. 34.5
2288325. 18211. 36.5% 2288826. 19111, 34.0
2288207. 18321. 36.0 2288698. 19230. 34.5
2288138. 18386. 35.% 2288585. 19335. 34.0
2287975. 18537. 35.5 2288473, 19438, 33.5

Fiqure 11. Pre-disposal survey data (ASCII) for ODMDS:
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Results of the sedinment transport sensitivity test are shown
in Figure 10. It is noted that the higher the disposal materi al
mound, the greater the predicted sedinent transport rate. A
di sposal mound with crest elevation at -25 ft MWw || experience
apprdximately 5 tinesthe sedi nent novenent than sedi ments which
maintain a profile near the anbi ent seabed el evation of -43 ft.
From these prelinmnary results, it seens advisable not to build
dredged material nounds higher than say 10 ft above the anbi ent
seabed el evati on.

The NMDFATE nodel is used to help better quantify whether
dredged sedinents placed at the ODVDS, as previously stated, wll
be operational stable.

Utilization of MDFATE to Analyze Dredged Material Placenent
Creation of the ODMDS Gid

The MDFATE ASM option 1, "Create a Open Water Disposal Site
Gid" is invoked <F1>. The disposal area grid is named CDVMDS and
| ocated on drive C \SHOWN. State plan coordinate systemis
specified for the site. The Easting-Northing coordi nates defining
t he ODMDS di sposal area's corners are entered as well as the
simul ated nonitoring/survey interval, which is specified at 100
ft.  An irregular site bathymetry was generated, based upon the
pre-di sposal survey conducted at the actual site. The ASCI| data
fromthe pre-disposal survey is shown in Figure 11. Figure 12
shows the topographic (top) and or t hogr aphi c (bottom
representation of the pre-disposal ODMDS grid, as produced by
MDFATE ASM command <F4>.

Simul ating Dredged Material D sposal at the ODMDS using MDFATE

The MDFATE ASM option 3, "Simulate Dredged Material
Di sposal ",is invoked <F3>  The disposal area directory |ocation
and filename specified. This results in the display of disposal
data entry menus. Thefollowing data is entered in order of
encounter. Note that for the MDFATE nodel nust be run separately
for the berm and radial placenent mnethods.

Smulation Timeframe of Interest
. Smulate; short- and long-term processes

Wave and Tidal Data Specification

.Use WIS HPDPRE.OUT correlation coefficient matrix to generate wave time series.
.Use Tida condtituent data file to generate tides/currents
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Disposa Equipment
. Disposal vessdl type .= split-hull  barge/scow
. Disposd vessel operating capacity = 3000 cy
. Vessl Length = 200 ft
.Vessdl Beam = 50 ft
. Loaded vessdl draft = 15 ft
. Unloaded vessl draft = 7 ft
. Duration of time required to empty vessel, per load = 60 sc
. Disposa vessel speed during placement . = 2 ft sec
. Disposal vessel heading during placement . = 225

Disposdl Site and Dredged Materid Characteristics

. Navigable depth = (-) 20 ft (MLW)
. Placement distance within disposal site boundaries . = 200 ft
. Date on which to begin smulated disposal = 06.92
. Duration of actual disposa operation = 60 days
. Totd time frame in which to smulate behavior of dredged materia = 365 days
.Residua (non-tidal) current speed = 0.25 ft/sec
.Residual current direction = 45
. Dengity of water a dredging site . = 1.010 gr/cc
. Dengity of water at disposal site . = 1.024 gr/cc
. Dredged materid = SILT

specific gravity = 2.7

concentration (vol) = 0.35

fall speed =0.05 ft/sec 5

critical shear = 0.02 Ib/ft

cohesive = yes

stripping = no
. Total volume to place = 150,000 + 150,000 . = 300,000 cy

Disposal Vessd Placement Positioning
. Radia placement 500 ft about: Easting = 2288563, Northing = 18675)
. Transect placement from: Easting = 2289712, Northing . = 18725 to
Easting . = 2289712, Northing = 19500
(equivalent transect length of 775 ft)

Whenall of the pronpted values fromthe ASM option (3)
secondary nenus have been entered, the save nenu is displayed.
In order to prevent overwiting of the original grid file
(CDMDS), the user can specify an alternate grid file nanme on
which to store the sinmulated result or the original grid file,
say ODMDS1. The user specifies a title for the simulated MDFATE
grid file. The user then types [OK] at the appropriate pronpt
and hits <ESC>. MDFATE then returns to the mai n di sposal
si mul ation nenu. To begin disposal sinulation of the original
di sposal area with the previously defined operational data, hit
<F4>
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WAVE PERIOD vs TINE 16-27-1991
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Figure 13. Simulated time series representation for coastal wave environ-
ment at Wilmington ODHDS for November 1992 - March 1993




Tide Amplitude:  WILMINGTON/BALDHEAD SHOALS DISPOSAL AREA 10-27-1991
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Figure 14.  November 1992 - March 1993
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Figure 15. Topographic and orthographic views of the MDFATE generated post-disposal bathymetry
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An exanple of the sinulated wave and tidal data tine series
data is shown in Figures 13 and 14. Successf ul MDFATE
sinmulation results in an on-screen notification where of: A
each placenent (dunp) of dredged naterial occurs, B) how nmany
pl acenments remain for the specified activity, and C) the status
of long-term sinmulation.

Resul ts of Exanpl e MDFATE Execution

Figure 15 shows a topographic and  orthographic
representation of the COMDS1 one year after placement of 300, 000
c% of silt dredged material. Note that the sinulated nounds are
about the sanme height as the pre-existing bathynmetric features

and that the berm appears to be mgrating out of the ODVDS
boundari es. Figures 16 and 17 show the CDVDS.ACT files
docunenti ng di sposal operational criteria for the "radical" and
"transect" placenments. Note that no disposals occurred outside
of the CDMDS tol erance of 200 ft. There is one grid point which
exceeds the navigable depth criteria of (-) 20 ft (MW.

_ To nore clearly visualize the effect of the 300,000 cy
di sposal operation, a difference surface is generated show ng the
change between pre-disposal and post-disposal bathynetries. To do
this, MDFATE ASM option 5, "Access utilities for nounds and
vol umes” is invoked <F5>. ~ Wth the appearance of this menu, the
option of "generating a difference surface between two grids" is
entered by hittin%]<F2> in the Wilities menu.  The "lower grid"
is specified as the pre-disposal bathynetry, CDVDS. The "upper
grid* is specified as the post-disposal bathynetry, ODMDS1. The
result can be nanmed anything, say DIFF. The difference surface
I's shown in figure 18.

Sone interesting aspects are apparent from Figure 18. The
"mounds" formed during the initial placement of dredged materia
have shifted to the Northeast, due to the water columm current.
Scour areas are clearly evident along the |eading edge (current-
ward) of each nound configuration. These scour areas are due to
t he sinul ated hydrodynam c flow fields around the "nounds". The
"transect placerment” berm has be?un to mgrate out of the CDVDS
di sposal area grid. This particular disposal alternative may not
acceptable for navigational and environnental reasons. If a
bermstyle placenment is to transpire at the CDMDS, then it shoul d
be conducted at the western end of the disposal area.

The entire sinulation required approxinmately 6 hours to run
and process (on a standard "386" PC). Therefore, a nore powerfu
computer is recomrended for MDFATE applications, say a "486" or
hi gher CPU based PC
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DREDGING

PLACEMENT  SUMMARY

POR  SITE: BSODA1

TYPE OF HATERIAL PLACED AT SITE: SILT
AMOUNT MATERIAL PLACED AT SITE:
EQUIPHENT USED FOR MATERIAL PLACEMENT: BDSCOW
PLACEMENT TECENIQUE: TOLERANCE,/RADIUS

DATE OF PLACEMENT COMMENCEMENT: 06/01/92

DATE OF PLACEMENT CONCLUSSION: 08/01/92
NUMBER OF LOADS TO PLACE ALL MATERIAL: 50

LOAD ¢# PER LOAD VOLUME
1 3000
2 3000
3 3000
4 3000
5 3000
6 3000
7 3000
8 3000
9 3000

10 3000
11 3000
12 3000
13 3000
14 3000
15 3000
16 3000
17 3000
18 3000
19 3000
20 3000
21 3000
22 3000
23 3000
24 3000
2% 3000
26 3000
27 3000
28 3000
29 3000
30 3000
k) 3000
32 3000
33 3000
34 3000
35 3000
36 3000
37 3000
38 3000
39 3000
40 3000
41 3000
42 3000
43 3000
44 3000
Fiqure 16.

150000

LOCATION

EASTING NORTHING
2288450.0 18600.0
2288550.0 18800.0
2289000.0 18550.0
2288950.0 18450.0
2289000.0 18450.0
2288600.0 18750.0
2288650.0 18500.0
2288700.0 18500.0
2288450.0 18650.0
2289050.0 18650.0
2288600.0 18700.0
2288450.0 18800.0
2288650.0 18500.0
2288550.0 18500.0
2288600.0 18700.0
2288500.0 18550.0
2288600.0 18700.0
2288450.0 18800.0
2288950.0 18400.0
2288500.0 18750.0
2288450.0 18700.0
2288450.0 18600.0
2288550.0 18800.0
2288450.0 18800.0
2288450.0 18650.0
2288500.0 18500.0
2288550.0 18800.0
2288500.0 18800.0
2289050.0 18650.0
2288500.0 18800.0
2288600.0 18700.0
2288450.0 18550.0
2288500.0 18500.0
2288600.0 18750.0
2288600.0 18500.0
2288600.0 18750.0
2288600.0 18750.0
2288450.0 18650.0
2288600.0 18700.0
2288900.0 18350.0
2288450.0 18700.0
2288450.0 18650.0
2288900.0 18350.0
2288550.0 18500.0

39

45
46
47
48
49
50

DREDGING PLACEMENT SUMMARY, CONT.

JOCATIONS WHERE CRITICAL DEPTH HAS BEEN EXCEEDED

3000
3000
3000
3000
3000
3000

CRITCAL DEPTE = 20.0

2288450.0

DREDGING PLACEMENT SUMMARY, CONT.

LOCATIONS WHERE DREDGING PLACEMENTS HAVE
BEEN DEPOSITED OUTSIDE THE BOUNDARIES LATERAL TOLERANCE

LATERAL BOUNDARY TOLERANCE =

NORTHING

18550.0

2288450.0
2288450.0
2288450.0
2288500.0
2288600.0
2288450.0

18550.0
18700.0
18700.0
18800.0
18700.0
18650.0

ACTUAL DEPTH(ft)

19.3

NO DISPOSALS HAVE BEEN PLACED OUTSIDE LATERAL BOUNDARY TOLERANCES

Summary of simulation for "radial" placement of silt at ODMDS - ODMDS.ACT file



DREDGING ~ PLACEMENT SUMMARY FOR  SITE: BSODAL

TYPE OF MATERIAL PLACED AT SITE: SILT

AHOUNT MATERIAL PLACED AT SITE: 150000
EQUIPHENT USED FOR MATERIAL PLACEMENT: BDSCOW
PLACEMENT TECHNIQUE: ALONG TRANSCECT

DATE OF PLACEMENT COMMENCEMENT: 06/01/92

DATE OF PLACEMENT CONCLUSSION: 08/01/92
NUMBER OF LOADS TO PLACE ALL MATERIAL: 50

LOAD ¢ PER LOAD VOLUME LOCATION
EASTING NORTHING
1 3000 2289700.0 18750.0
2 3000 2289700.0 18750.0 45 3000 2289700.0 19400.0
3 3000 2289700.0 18750.0 46 3000 2289700.0 19400.0
4 3000 2289700.0 18750.0 47 3000 2289700.0 19400.0
5 3000 2289700.0 18800.0 48 3000 2289700.0 19450,0
6 3000 2289700.0 18800.0 49 3000 2289700.0 19450.0
7 3000 2289700.0 18800.0 50 3000 2289700.0 19450.0
8 3000 2289700.0 18850.0
9 3000 2289700.0 18850.0
10 3000 2289700.0 18850.0
11 3000 2289700.0 18900.0
12 3000 2289700.0 18900.0
13 3000 2289700.0 18900.0 DREDGING PLACEMENT SUMMARY, CONT.
14 3000 2289700.0 18%00.0
15 3000 2289700.0 18950.0
16 3000 2289700.0 18950.0
17 3000 2289700.0 18950.0 LOCATIONS WHERE CRITICAL DEPTH HAS BEEN EXCEEDED
18 3000 2289700.0 19000.0
19 3000 2289700.0 19000.0 CRITCAL DEPTE = 20.0
20 3000 2289700.0 19000.0
21 3000 2289700.0 19050.0
22 3000 2289700.0 19050.0 EASTING NORTHING ACTUAL DEPTH(ft)
23 3000 2289700.0 19050.0
24 3000 2289700.0 19050.0 2288450.0 18550.0 19.3
25 3000 2289700.0 19100.0
26 3000 2289700.0 19100.0
27 3000 2289700.0 19100.0
28 3000 2289700.0 19150.0
29 3000 2289700.0 19150.0
30 3000 2289700.0 19150.0 DREDGING PLACEMENT SUMMARY, CONT.
3 3000 2289700.0 19200.0
32 3000 2289700.0 19200.0
33 3000 2289700.0 19200.0
34 3000 2289700.0 19200.0 LOCATIONS WHERE DREDGING PLACEMENTS HAVE
35 3000 2289700.0 19250.0 BEEN DEPOSITED OUTSIDE THE BOUNDARIES LATERAL TOLERANCE
36 3000 2289700.0 19250.0
37 3000 2289700.0 19250.0 LATERAL BOUNDARY TOLERANCE = 100
38 3000 2289700.0 19300.0
39 3000 2289700.0 19300.0
40 3000 2289700.0 19300.0 NO DISPOSALS HAVE BEEN PLACED OUTSIDE LATERAL BOUNDARY TOLERANCES
41 3000 2289700.0 19350.0
42 3000 2289700.0 19350.0
43 3000 2289700.0 19350.0
44 3000 2289700.0 19350.0

Figure 17.  Summary of simulation for "tranmsect" placement of silt at ODMDS - ODMDS.ACT file,
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BATHEMETRIC DISTRIBUTION OF DREDGED MATERIAL

MOUND CONTOUR
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4, CONCLUSI ONS REGARDI NG BENEFI TS OF THE MDFATE MODEL

The manager of an ODMDS nust sinmultaneously address the
needs of obtaining regulatory approval for open water disposal of
dredged sedinments, ensure environmental conpliance, and maxim ze
di sposal site efficiency. In order to satisfy these constraints,
the ODVMDS nanager nust ensure that dredged naterial placed
of fshore does not accunulate in a fashion that would pose a
navi gational hazard, denonstrate that unacceptable adver se
impacts to significant resources do not occur, and attain maxi num
utilization of site volunetric capacity.

G ven these operational constraints, the proper nmanagenent
of many disposal sites requires a sophisticated nethodology to
quantitatively predict and assess the behavior of dredged
material placed 1n COMDS' s.

MDFATE was devel oped to bridge the gap between the nodeling
of individual disposal events or "dumps" (for which the STFATE
and LTFATE nodels performwell) and tracking a nyriad of
di sposal s that occur within a disposal area over the duration of
a disposal site's operative cycle. Wth the flexible options of
MDFATE, nmany aspects of open water dredging and disposa
operations can be exam ned and predicted at various |evels of
quantification. Thus, MDFATE should prove to be a val uable asset
in the managi ng of CDVDS' s

O her potential uses for MDFATE include subaqueous capﬁing
of contami nated sedinments, assessnment of feeder berns/nearshore
beach nourishnent, and assessment of offshore pipeline/cable
burying techniques.
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