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Click “Settings”

/ 1 Title:

EFDC_ExplorerS

Set Things Up

(==

4 &g

s

-~ EFDC Information and P\

—

| B &

| e

Time/Ref: IIERIR End Time: IIEEKENR (4)
Steps/Ref: - Time Step: - (s)

— Summary of Model Timing, Delta T and Output Options

i Ref: IEE Stat Time: IR (d) + Use EE Linkage

W\ﬂames\uesktop\sanFrancisco\ Browse |

e ] J [ Activated Parameters

active: IEEEER  #Rows il Wate Layers Il Salinity Dye Cohesives [0) Water Quality

_ #Cols:- Sed Laye:s:- Temperature Toxics [0]  Non-Cohesives [0]

[ WQ-General | Benth/Nutients | Algae/WQIC's | WQBC/LPT | Initial | Bounday

Timing & Labels | GVC | Gid&General | CompOpts | Hydiodnamics | Sed/Tox/Others |
Title: | Title
Run Log/Notes

Project Title:

Freo I (hs)  Modiy

NoWQ Linkage

Run Logging Options
[ Enable Diagnostics

[T Wiite to the log file
[T Negative Depth / Courant
[~ Wirite EE_ARRAYS.OUT

 Post Processing Options

Profile/Series |  Misc. &nalysis | ComparisonData |  Calibration Plots Output File Loading
[~ Load Results FReload [~
[Results Not Loaded |
View Vertical Slice of Giid | ’
Water Surface Profile ~ Profile Location Options
Time Step Hist
ime Step History | [ Use Drape Line
&1 cy |

e
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Select the Executable

Select the proper executable (e.g., Intel-EFDC.exe)

13 EFDC_Explorer Settings -. -’- ﬁ

~ Paths to the EFDC Executables

A- e

EFDC_GVC: |

\'Btowsa
EEDC DS: [C:\Users\sjames\Documents\Research\SNL-EFDCA\Intel-EFDC\Release\Intel-EFDC.exe

Buy TextPad ($16.50) or
UltraEdit ($59.95)...
They are worth the $3%..

Browse

IIIII

nversiof Factor: |1.8

e DRDEy O3S
I —

\
Cancel

t Thitkness [m]:|0.001
avwmlp'wagv[ mgC/mg DW]:[D.T

oK |

Select a “Text Editor” — like Notepad.exe
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Click

“Generate a New Model”

Directory: |— Browse I
Title:

s I 1 ~ Activated Parameters 1
Active: I+ Rows Il water Layers I Salinity Dye Cohesives () Water Quality
_ # Cols: - Sed Layers: - Temperature Toxics ) Non-Cohesives ()

[ W0-General | Benth/Nutients | Algae/wQIC's | WQBC/LPT | Initial 1 Boundawy

Timing & Labels | GVC | Grid&General | CompOpts | Hydiodynamics | Sed/Tox/Others |
Title: [No Title

~ Run Log/Notes - Project Title:

r~ Summary of Model Timing, Delta T and Output Options ~ Run Logging Options —

#t Re: I St=t Tie: I (<)

Use EE Linkage

[ Enable Diagnostics
[T Wiite to the log file

Time/Ref: I End Tire: I () Maodify i Dot 1
. . tive Dept ourant
Steps/Ref: - Time Step: - [s] Wasp Linkage Sae
7 I"' Wiite EE_ARRAYS.OUT -
[~ Post Processing Options

Profile/Series | Misc. Analysis

| ComparisonData | Calibration Plots

N [ Output File Loading

View Vertical Slice of Grid |

Time Step History |

Water Surface Profile

[~ Load Results Reload[™

L -

— Profile Location Options
[T Use Drape Line
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Building a Grid (Using EE)

[ Generate EFDC Model

Select an
appropriate ~Upper Right
efdc.inp template |~Exre I
file et
.--Lower Left-
Easting: - -
Look for the | || Mero NN
“SanFrancisco” ~ Grid Type
folder in the U & v )
“Models” o | Import Grid
directory | =

— Roughness-

Channel: IU.UZ
FloodPlain: |0.04

# of Water Layers: |1

Water Surface: |U

it

 Topographic Information File

Browse |

~ ~EFDC.INP Templ

C:AUsers\sjames\Desktop\SanFrancisco\efdc.inp

Browse ;

Grid/Element Generation Options

® Uniform Grid . i '
. : O Expanding Grid Rotation Angle: [0
i~ Uniform Grid !
Lower Left SettoData | Update | Upper Right
Easting: |U Delta: IU nX: IU Easting: |0
Northing: IU Delta: IU nY: |U Northing: IU
Active Cell Polygon: I Browse I
Channel Polygon: | Browse |
r Elevation Options - 1+ —Cell Test—
(¢ Average all Z's in Cell " Flat Bottom R e
" Use Minimum 2 (" Bottom Slope - | Direction

" Use Z at Cell Centroid

Cancel

(" Bottom Slope - J Direction

Keep Titles [




[N Generate EFDC Model

~ Upper Right-

Easting: -
Northing: _

Building a Grid (Using EE)

B R — — -

L]

- Topographic Information File -

Browse I

~ Lower Left

Easting: _

* ~EFDC.INP Template File

|C:\Ll sers\sjamesiDesktophSanFranciscohefde.inp

Browse I

J

Select the
shoreline data
file

Northing: -

-~ Grd Type-

& Cartesian
Curvilinear (EE)

™

~ Roughness-
Channel: |0.02

FloodPlain: |0. 04
Water Surface: IU

# of Water Layers: |1

- Grid/Element Generation Options

@® Uniform Grid
(Z Expanding Grid

Rotation Angle: |0

r~ Uniform Grid-
Lower Left SettoData I Update [ Upper Right
Easting: |U Delta: |U nX: |U Easting: |D
Northing: |U Delta: |U ny: [0 Northing: |0

/
ctive Cell Polygon: IE:\Users\siames\Desklop\SanFrancisco\S FShoreline.dx

Channel Polygon: [

— Elevation Options -
+ Average allZ's in Cell
" Use Minimum Z
" UseZ at Cell Centroid

" Flat Bottom
" Bottom Slope - | Direction
" Bottom Slope - J Direction

Browse I

1 Cell Test

# Comners

b

Cancel

Keep Titles [~




Click

“Set to Data”

Building a Grid (Using EE)

2 _ E—
B3 Generate EFDC Model

TS T — -— R ﬂ‘

 Upper Right 1 Topoaraphic Information File

Easting: _ I Browse |
Northing: _

~ Lower Left- ~  EFDC.INP Template File-
Easting - ,C:\LIsers'\siames\Documents\Hesearch\WaterPowet’\SNLEFDC-TrainingFiles'\Models\SanFranci: Browse |

Northing: - ~ Grid/Element Generation Options-

G’. Urstomindy Rotation Angle: IU

| Grid Type-
% Cartesian .

| | Curwvilinear [EE) ) Lower Left . Upper Right
¢ Import Grid Easting: |527469.313 Easting: |627093.500

Noithing: [4235369.000

| = | Noithing: [4142646.250

~ Rough 7
' oug';“ ness. e Active Cell Polygon: | Blowsel
Then select the outline polygon data file (SFShorelLine.dx). | _Browse
< T ElEevauon Uptons ~Cell Test—
Ii + Average all Z's in Cell (" Flat Bottom
Water Suface: [0 " Use Minimum Z (" Bottom Slope - | Direction g O
# of Water Layers: [1_ " Use Z at Cell Centroid "~ Bottom Slope - J Direction IU_ |

Cancel Keep Titles [

| SFShoreLine.dx




Select grid-cell
sizes and
“Update”

Select a flat
bottom and enter
a value (-10 m)

Keep titles and
generate

Building a Grid (Using EE)

) V —— - ~ e
[N Generate EFDC Model . T . TS T

_ eme——

~ Upper Right-

Easting: -
Northing: _

— Lower Left ~  EFDC.INP Template File

Eoating _ IC: W sershsjames\DesktophSanFranciscohefde.inp

Hodhag: _ ~ Grid/Element Generation Options - ® Uniform Grid

Browse I

i o O Expanding Grid Rotation Angle: |0 .‘
(: -
. g:::fms:e'; (EE) > Update | Upper Right
C Import Grid : |250 \ rix: [400 Easting: [627093 500
7| =] | - [250 nY: |370 Northing: [4235363.000
Roughness ‘

Browse |

FloodPlain: IU. 04
~ Elevation Options

O7atar S aface: lU_ " Average all Z's in Cell ¢ Flat Bottom

Bottom

" Use Minimum Z ' BottomS!opel Direction

# of Water Layers: at Cell Centroid (" Bottom Slope - J Direction

Browse I

— Cell Test

# Comers

—3 Generate

Finished Reading X, Y & Z Data Points [n=122611)




Viewing the Grid (Using EE)

[ &FDC_Explorers

o

Note the 12
available tabs

) &3 | O

- EFDC Information and Pre-Processing

W

Directory: |

Title:
= Activated Parameters

CBidwsE}

Active: - # Fiows:- Water Layers: Salinity ye Cohesives [0] Water Quality
_ # Cols: - avers: - Temperature Toxics [0)  Non-Cohesives [0]

W0 - General Algae/wQICs | WOQBC/LPT | Initial 1 Boundary
Timing & Labels¥" Giid& General | CompOpts | Hydodynamics | Sed/Tox/Others |

Click
“View Grid”

AT |Title
/ -Run Log/Notes

~ Summary of Model Timing, Delta T and Output Options
# Ref: IEE Stat Time: JNGNR (d) + Use EE Linkage
Time/Ref: IR £nd Time: IESNER ()  Freo NI ()
Steps/Ref: - Time Step: - [s] NoWwaQ Linkage

Modify

Project Title:

~ Run Logging Options

[ wiite EE_ARRAYS.OUT | H

[ Enable Diagnostics
[ Wiite to the log file
[~ Negative Depth / Courant

i~ Post Processing Options

i~ Output File Loading

Profile/Series r Misc. Analysis T Comparison Data T Calibration Plots

[~ Load Results Reload[™

View Vertical Slice of Grid |
Water Surface Profile

Time Step History l

[~ Profile Location Options
[ Use Drape Line

&1y [
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Viewing the Grid (Usmg EE)

.Is,. ViewGrid: 2D XY Viewer & Graphical Editor

B &5 & HElc] a® O ==t 5w ﬂl\»lﬁlwl @|~
f——

I r~Viewing Opt's ——|
(. [You must manually refresh for Iage@ I BottomElev v I
~Timing———

|l

r~ Functions———

Move
Centroids

Yolume
Elevation

[ Transparent

You may want to turn off
the grid to improve visibility

Jm‘ﬂe Edit
Show Grid

~ Layer 2

Use[™
" Velocities
" CellMap ID
" Part. Tracks

4

| Metric | X: 523,664.30 |¥:4,138618.80




You can see some

disconnected cells. These
can be manually deleted by
checking the “Enable Edit”
button, right clicking each
cell, and then clicking
“Deactivate.”

We will not worry about this
for now.

Instead, we will assign
bathymetry data now.

Bottom Elev (m)
A0 [Time 0.000] -10




Switch to the
“Initial” tab and
then click on
“‘Bottom
Elevations”

Adding Bathymetry (Using EE)

[E3 erDC_Explorers

| =t

_ ﬂCols:- Sed Layels:-

2 1| [E 6 =1 Sl
I EERE R =R
~ EFDC Information and Pre-Processing

Direclmy:l Browse I
Title:
0 : { [~ Activated Parameters |
Active: - 8 Hows.- Water Lay els.- Salinity Cohesives [0] Water Quality

ve
Temperature Toxics [0]  Non-Cohesives [0]

\ - e

i E] e G eneral Y Comp Opts T Hydrodynamics T Sed/Tox/Others |
W0 - Gener. trients Algae/WQ IC's | WO BL7OPT—1—2>Initiaf | Boundary

Set Initial Conditions - Water Column

B cufaceElev I

Toxics II_ Use |

1 Set Initial Conditions - Other Parameters

Bottom Elevations |

R seinty | use [ -] |

Sediment Bed: Solids |

|2ﬂ Temperature | [ Use | ok II_Use

R Dye |l_ Use R ,—;I

~ EFDC Restart Option (Input)

e Restat Fio =

—EFDC IC Smoothing Options -

[T UseOption  SetFiles | [ Dye Ovemwite

[~ Write File

Smoothing | Smoothing Not Used

Post Processing Options -

Profile/Series |  Misc Analysis | Comparison Data | Calibration Plots

 Output File Loading

View Vertical Slice of Grid |

Time Step History |

[™ Load Results Reload ™
IFesults Not Loaded |
i~ Profile Location Options
[~ Use Drape Line

1 cy |

Water Surface Profile

Metic | DS | Ver091102




Select the 100-m

bathymetry data
file R O O —
Poly File: | Browse
DataSell: Wsers\sjames\DesktophS anFrancisco\sf-bay-bathy-100m.csv Brow
~ Modify Options
- Adjustment Options -
" Average all Z'sinCell | ¢ RaiseOnly " LowerOnly @ Both
W Interpolate Empty Cells Other Options |
1. Interpolate Empty Cells — Clip Girid € Flat Bottom

2. Nearest Neighbor —_—

Interpolation
3. Apply I

Adding Bathymetry (Using EE)

" Apply a Shift IU (" Bottom Slope - | Direction
> & Nearest Neighbor Interpolatiors ¢~ Bottom Slope - J Direction

~ Inside Cell Test

e CeEmTon

C Comers #[2 [ Include Centroids

Done

—> Apply |




Let’s take a break...
and let the computer work.

Go back to “View Grid” when the
bathymetry has been assigned.

() sandia National Laboratores



You will need to click the
“Refresh View” button.

Select “Bottom Elev” from
the “Viewing Opt’s” in the
upper right corner.

| right-clicked on the
legend and adjusted the
“Color Ramp” in the lower
right corner.

What Did We Get?

San Joaquin River is here

h
&

",

Bottom Elev (m)
ime 0.000 A1

2 [Time0.000]  -100
BE B

Golden Gate Bridge is here .-




Click the “Initial” tab

Click “Surface Elev”

Assigning Initial Conditions

EFDC lorerS

1 |

X4

]

a

]

TJ

[l

M

— EFDC Information and Pre-Processing

Active: - # Rows: s:-

_ # Cols: - Sed Layers:

— Activated Parameters

Browse I

Cohesives [0] ‘W ater Quality

Dve
Non-Cohesives [0]

S alinity
Tozics [0]

Tempe:ature

[ Timing & Labels | GVC | Grid & General

Hydrodynamics | Sed/Tox/Others

W0 -General | Benth/Nutiients | Algae/AWQ IC's

1 WOBC/LPT | = Initial 1 Boundary |

~ Set Initial Conditions - Water Colurnn -

Toxics |I_Use‘

1 SetInitial Conditions - Other Parameters

Bottom Elevations |

B seiny | use D |
[— Tel raturel[— Use [

Sediments ||_ Use Thermal Deptt I Bed Temp |

Sediment Bed: Solids I

=l

[ |[' Use - l
r EFDC Restart Option (Input)

[~ UseOption  SetFiles I [T Dye Overwitte

— Wirite Restart File

=[N

~ EFDC IC Smoothing Options

Smoothing | Smoothing Not Used

[T Write File

~ Post Processing Options

;- Output File Loading

Profile/Series | Misc. Analysis

| ComparisonData |  Calibration Plots

[ LoadResults Reload ™

View Vertical Slice of Grid |

Time Step History [

i~ Profile Location Options
[ Use Drape Line

f:l("Jl

Water Surface Profile

Metic | DS | Ver091102




Poly File: |

Browse |

XYZ File: |C:\Users\sjames\Desktop\S anFrancisco\sf-bay-bathy-100m.csv Browse |

- Modify Options
- Set Initial Conditions -

Select “Use Constant.”
Then enter the
“Operator or Constant”
(O is fine).

“‘Apply” this value.

> @ {Use Constant
O Use Point Measurements/Gridded

sign Depths Instead of Water Surface Elevations

Operator or Constant: IU

- Inside Cell Test
* Centroid

C Comers #[2 [ Include Centroids

Done




Assigning Boundary Conditions

% ViewGrid: 2D XY Viewer & Graphical Editor

[&T )

8 =8 =rHA s a® ©| «|=|H ¥ S22 2] 8

DS-INTL  —Viewing Opt's

\.

2 N

“Zoom in” —

“Pan” appropriately —
Select “Boundary C'’s”
from “Viewing Opt’s”

“‘Enable Edit” —

\ o\

1T

[TTTT1]
|
T

I

Tl

4
ImEE!
T

171

| BoundayC's ~ I
r~ Timing

~BCs Options —
win: |
Time: [0_
Max I
Label BC's [

Export |

[X Enable Edit
[% Show Grid

Layer 2 -
Use[™
" Velocities

" CellMapID
" Part. Tracks

San Joaquin River flow at the northeast of the model domain

| Metric | X: 624,351.6

[¥:4221,7001




Assigning Boundary Conditions

1. Right-click this cell —
2. Click “New”
3. Enter an appropriate name

Boundary Conditions/Forcing Functions u

Enter Boundary Group ID: 0K I

|SanJoaquinRiver




Assigning Boundary Conditions

B3 Modify/Edit BC Properties x|

~ Boundary Condition Group Information -

# 8C Groups: T # of Time Series: [T Current Group Type: [

Cur Group: [ Cur Group ID: ISanJoaquinFtiver

1 . Enter 1 for “FIOW” 1~ Boundary Condition Group 1 N

2 Then ju St CIiCk “OK” @ Cell by Cell " Polygon ~ Flow Definition (Cell by Cell)- ]
' ’ : oty Flow Table: [None =] ks || | |

(We will assign flows Iater) # Cells in Current Group: [N Add | -
1f400  J:[290 Remove |
«| | »| Removeal | Factor: [0 Dist Factors | Al |
L: - Bot Elev:— Initial Deplh:- Constant Flow: |U Disttl.',ll .

— Flow Parameters for Entire Boundary Group
~ Flow Multiplier Switch - -

Type:| Nomal Inflow/Outflow (L'LL/T) v |

Apply Flow Files |

— Constant Concentrations

Constituent Conc
Salinity (ppt)

Temperature [°C)
Dye [mg/1)

— Concentration T ables (Time Variable) - |
Salinity: IU_ ﬂ Toxics: IU_ H
Temperature: IU_ ﬂ Cohesives: Iﬂ_ E]
Dye: IU_ _EJ Non-Cohesives: |U_ ﬂ

Coulecs | shelFish [0 E]  waterQuaity: [0 E| |

Cancel 0K




Assigning Boundary Conditions

Right-click consecutive
adjoining cells and mi
“Add to Adjacent”

Why do we not assign this cell?

() sandia National Laboratores



Assigning Boundary Conditions

aSss!
NN

We will assign the numerous
open-ocean boundary cells using ] i
the “Active Polyline Tools.”
Click it (after zooming in on the
open-ocean region).

H__

—— T

. ViewGrid: 2D XY Viewer & Graphical Editor =

| B Sl w8 | aAl] O+H—O] «|=|t$] 5l @ 2] o

—




OB W

~

. First click “Cancel” as we will be

7—-‘/\
Hs=ull
d

creating three polylines (and not

opening one).

\ -
-

Carefully follow the directions in the

Assigning Boundary Conditions

T
(]

yellow box to create a polyline that

intersect one of the three boundary

edges (north, west, or south).

Enter “StringID” (name).

Unclick “Active Polyline Tools”

Enter a file name to save the file.

Do this three times (once for each

boundary).

Exit the Grid Viewer.

All three of my polylines are shown here, you
will do one at a time.




Switch to the
“Boundary” tab

Click “Edit/Review”

Assigning Boundary Conditions

EFDC_ExplorerS

A &g

===l s

— e

B & 25 N

— EFDC Information and Pre-Processing

Browse [
o ; Activated Parameters
Active: INEEEER ¢ Rows: Il Wate: Topers: Salinity Dve Cohesives [0] Water Quality
#Cols: B  Sed Layers: IR _ Toxics [0]  Non-Cohesives [0]
[ Timing & Labels | GVC | Grid & General Comp Opts Sed/Tox/Others

W0 - General | Benth/Nutrients | Algae/WQ IC's | WQBC/LPT |

Initial iBoundary

5 Edi/Review | ViewLoadigs |

Import HSPF | Check |

~ Number of Input T ables and Series

Flow:-ﬂ Temperature: - ﬂ

Stuct Il €| Salnity: Il E |
Dye: |l E| Pressure: Il E|
Winds:-il Harmonics: IR ﬂ

~Wind Data — Atmospheric Data- — Groundwater

: : Option: IEJ_

# of Series: -
Modify Series I

Cohesives: [l £| wD/Return: Il £|

Non-Cohesives: [l £| Jet. TR J Apply Overlays |
Toxics:- £] Apply Polygon I

Water E!uality:- _| Atmospheric: - ﬂ

— Post Processing Options -

Profile/Series |  Misc. &nalysis

| ComparisonData |  Calibration Plots

Output File Loading

View Vertical Slice of Giid |

Time Step History I

[~ LoadResults Reload [
[Results Not Loaded |
Profile Location Options

[ Use Drape Line

1y

Water Surface Profile

Metic | DS | Ver091102




Click “Edit”

San Joaquin River Steady Flow

&3 Boundary Condition Definitions/Groupsll —— —— (]

~ Number of Boundary Groups-

Flow: |  Stuctue: G
Jg—

with/Ret: IR

SanuquinRiver

[ Sort Boundary Condition by ID

~ Current BC Information

North: R
West JJIllE E=st IR
South: R

Batch Define

Boundary Type: Flow Salinity: NN
MNotUsed |
# Cells: ERN Tempera:;re
ot Used |

1st Cell's Flow T able

E— "o I
Begin Nor-Cohes: (NI
eqin: [N
Cod I Toics: (NI

Edit | Water Quaity: [TNECEI |

oK

1111 Sandia National Laboratories




San Joaquin River Steady Flow

P Modify/Edit BC Properties

R

- o~

- - =

# BC Groups: -
Cur Group: [N

Click “Distr Q” and enter a flow rate.
| used 180 m3/s (cms).

- Boundary Condition Group

You can click here to
see the flow applied to
each of the five
boundary cells.
Why are they different?

Click OK

~ Boundary Condition Group Information-

" Polygon

# of Time Series: - Current Group Type: _

Cur Group ID: |SanJoaquinRiiver

~ Flow Definition (Cell by Cell)

<] ca |

~ Flow Parameter.

Apply Flow Files

Flow Table: |None
# Cells in Cumrent Group- -
;{400  J:|230
) » | Remove All | Al
Bot Elev: Initial Depth: EXERIEEE Distr @ |

ntire Boundary Group

 Flow Multiplier Switch-

~ Constant Concentrations

Type:|Nomal Inflow/Outfiow (LLL/T) v |

Constituent

Salinity (ppt)
Temperature [*C)
Dye (mg/l)

Conc
0
0
0 ~ Concentration Tables (Time Variable)
2 Salinity: [U— ﬂ Toxics: IU_ ﬂ
Temperature: [U_ ﬂ Cohesives: [U_ ﬂ

Dye: [0 E| NonCohesives[0 E|
shellFish: [0 E|  water Qualiy: [0 £

Cancel

—> 0K ]




Open Ocean Heads

Click the Insert button on your keyboard
(after mouse clicking in the white space).
Enter a name for the Open Ocean Boundary.

Click “OK”

3. Boundary Condition Definitions/Groupgy h

~ Number of Boundary Groups

[X Sort Boundary Condition by ID

North: IR
Flow: Structure:
L L west Il E=st IR Batch Define
With/Ret: Jet:
L L South: R
— Current BC Information

Boundary Type: Flow S alinity: T
# Cells: S Temperature: [N

1st Cell's Flow T able

T

- Non Cohe: TS

R —
End: [T Tosics: NI
Edit | Water Qualty: [T |

oK

Dye: (TN
wves: [N

i)

Sandia National Laboratories




[E3 eFoC_Explorers

Open Ocean Heads

s

Enter (the appropriate)
Boundary Type:
“Open BC:” on the

. “South” - 3
. “West’ - 5
. “North” - 6

9 4

3 & S

B &

|

|

r EFDC Information and Pre-Processing

A

==

lll et

—Post

[% Sort Boundary Condition by ID

Directory: IC:'\Users\siames\Dmnems\Research\Waterinet\SNLEFDC-TIai’ingFiies\Models\HiverHeﬂdodel\ Browse |
ry Conditiieﬁnitions/Grou-
~ Number of Boundary Groups
North: |
Flow: Shucture:

R Ll - west I East G Batch Define l l

ith/ el:- JEt:- -

Boundary ConditionsfForcirMions ﬂ

4| Enter Boundary Type: 0K |
SanJoaquinRiver 1-Flow, -

2 - Hydraulic Structure/Flow Table,
3 - Open BC: South,

4 - Open BC: East,

5 - Open BC: West,

6 - Open BC: North,

7 - Withdrawal/Retum:

View Vertical Slice of Grid |

Time Step History

Water Surface Profile

1

r~ Profile Location Options -
[ Use Drape Line

1y
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Assign the

“Boundary Condition Group”

by “Polygon”

Select the appropriate

“Polygon/Polyline Definition File”

and “Apply”

5

SN

|

r i~ Boundary Condition Group Information

# of Time Series: Ml  Curent Group Type: (NSRS

'

Medify/Edit BC Properties

, & -

Open Ocean Heads

y X )

. P

# BC Groups: -

Cur Group: EII # of Harmonic Series: [
~ Bound3 ition Group -
" Cellby Cell * Polygon

~ Polygon/Polyline Based

i I i EEEEENE ¢ Ceils: EENNNNN
il [T
Ap_l_Pp m Browse |

Isolygonfﬁolyline Definition File:
|C:A\Users\sjames\Desktop\S anFrancisco\Md peanOceaniw.|

~Head Parameters for Entire Boundary Group

" North

Make sure this agrees...

Assign a “Harmonic” series

D+ West O East

" South
r~ Constant Concentraty

n Boundary Forcing Type

Cur Group 1D: IOpen[JceanE

~Head T able or Periodic Function

~| E
S M | P
Series 2: |None ;l _]

1al Factor: ID Set |

Pressure: INone

Harmonic: |None

Type:| Elevation Specified

i~ Interpolated Series

=]

Build | Reset |

Conc

Constitu
ity (ppt)

/ Temperature (*C)

Dye [ma/l)

#

o Y e e Y ]

" Surface

* Bottom

~ Change To Inflow From Outflow

i~ Concentration T ables [Time Variable]-
Salinity: [0 E|
Temperature: ,U_ H

shellFish: [0 E|  waterQuaity: [0 E]

Time Steps for Smooth Transition: I 0

Toxics: IU_ EI
Cohesives: [U_ _El
Dye: lU_ E] Non-Cohesives: IU_ ﬂ

Cancel

oK |




First, enter the “Number of
Series” (1 - Enter)
Second, click the “Currk
Series” to 1 ~~
Third, enter “Symbol” and “Title”‘
(M2)
Fourth, enter the “Period”
(44712, which is 12.42 hr) —
Fifth, enter the “Amplitude” (1) —
Sixth, “View” the results
Seventh, click “OK”

Open Ocean Heads

[

T

T——

|

//

__MSymbol | Period (s)

Il /]

) Quadratic Variation

Title: |

M2

m

[ Ampltude (m) |
—

M2

1




Select the “M2” Harmonic data

Open Ocean Heads

“Set All” of the cells in this
group to this boundary
condition.

Click “OK" —___|

~ Boun ondition Group Information

# BC Groups:

Cur Group: ENINL

~ Boundary Condition Group

" Cellby Cell ' Polygon

Polygon/Polyline Based

vodty/an s poperies U S 4 W

*F "=

i)

# of Time Series: [Ill  Curent Group Type: [IERIETNEONISTSEN

of Harmonic Series: I Cur Group ID: |OpenOcean

Polygon/Polyline Definition File: Apply |

Browse |

\. Head Table or Periodic Function-

sure; |None ;I ﬂ
i i S L [EEEEN ¢ cevs: EENENNNN :
LL[ ﬂ Harmonic: v g

|C:A\Users\sjames\D esktop\S anFrancisco\DpeanOcea

Tangential Factor: |D Set |

Set
All

" South
- Constant Concentrations -

Constituent

Conc

S alinity [ppt)

Temperature [‘'C)

Dye (mg/l)

* Bottom

~ Open Boundary Forcing Type

Type:| Elevation Specified ;I

~ Interpolated Series-

~ Change To Inflow From Outflow

= Concentration T ables (Time Variable)

Build | Reset |

# Time Steps for Smooth Transitiun:ll]

Salinity: |T]_ ﬂ Toxics: IU_ EI
Temperature: |'|]_ EI Cohesives: [U_ EI
Dye: [U_ _EJ Non-Cohesives: IU_ H

Shell Fish: [ﬁ— EI Water Quality: Ir ﬂ

Cancel

T |




Open Ocean Heads

. Repeat the same steps twice more to assign the remaining of the north,

west, or south boundaries.

. Then, lets look at the boundary conditions in the “Grid Viewer.”

3. We will need to clean up our boundaries, make sure you “Enable Edit.”

s” are set to “Boundary Cs.”

. Make sure your “Viewing Opt

() sandia National Laboratores



| see several cells that need to be
assigned boundary conditions

Title

n Heads

Q
O
. \
A
Right click and -/
“Add to -
Adjacent” ~
=
Exit and Save
@

HH
IHEHH
s[sls]
HE




Are there any problems?

Model Setup QC LSS

***Warning: North BC: Cell to South is not active. BC Cell L 3 J: 185 |
***Warning: West BC: Cell to East is not active. BC Cell I: 43 J: 95

Press OK to Continue, Cancel to Abort. |

OK | Cancel |

.

Open Ocean Heads

There may be more than just this, let’s clean up the
boundary cells.

() sandia National Laboratores



Open Ocean Heads

Don’t need N boundary conditions to the south of N BC’s

Extraneous
(and double assigned)

Left click on the problem cells
and write down their |,J
locations.

....................

L L[] ]]

w

Then, right click on a boundary cell and
click “Edit” (111) Sandia Nationa Laboratories
...




Click “Cell by Cell”

Cycle through and find
the bad cells.

/

Remove them

Click OK when done

Open Ocean Heads

3 Modify/Edit BC Properties

~ Boundary Condition Group Information -
# BC Groups: EHII # of Time Series: [Ilij  Current Group Type:

Cur Group: EI # of Harmonic Series: [l Cur Group ID: |OpeanOceanN
_Boundary Condition Group
& Cellby Cel " Polygon ~Head Table or Periodic Function
~Cell by Cell !
L # Cells in Current Group: ESIEN Add | Pressure: |None ;I il
ic: ~| E

I:|31_ J:W Harmonic: |M2 _] _I
|| Removeal | Series 2 |None ~] El

kil

Set
All

Bot Elev: N

i~ Head Parameters for Entire

' North

This may
take some
time...

" West
" South
i~ Constant Concentrations

Constituent
Salinity (ppt)
Temperature (°C)
Dye [mag/l)

Dye: |0— ﬂ Non-Cohesives:lU_ ﬂ

¢ Bottom " Surface

Cancel 0K l

shellFish: [0 El  water Qualty: [0 £|




'3 EFDC_Explorers

The Time Step

Click the

= e

A &4

(B

[ s

L

“Timing & Labels”
tab

Let's run throu

Before we
“Modify” the
time step, we
should know
what value to
use.

L

- EFDC Information and Pre-Processing A
Directory: [C: ‘U sers\sjames\D esktophS anFranciscol Browse |
Title:
85 : . ~Activated Parameters 1
active: IR # Rows Bl Water Layers I Salinity Dye Cohesives [0]  ‘Water Quality
_ # Cols: - Sed Layers: - Temperature ics [0] Non-Cohesives [0] |

W0 -General | Benth/Nutrients | Algae/W0 IC's

| Boundary

Initial

/LPT |
mp Opts T Hydrodynamics T Sed/Tox/Others
/

iming & Labels | GVC | Giid & General
Title: |Modekbuilding tutorial

~Run Log/Notes //
This is an example problem t will teach you how to
build an SNL-EFDC model.

~ Summary of Model Timi elta T and Output Options

Start Time: MR (d) v Use EE Linkage
End Time: [IINEENNR (@) Freo (hes)

Time Step: IE (s)  Nowa0 Linkage

-~

-

Modify

i~ Run Logging Options -

Project Title:
|SNL-EFDC Trainind

[ Enable Diagnostics
[ Wiite to the log file
[~ Negative Depth / Courant
| [ wiite EE_ARRAYS.OUT |

— Post Processing Options

- Output File Loading -

Profile/Series | Misc. Analysis

| ComparisonData |  Calibration Plots |

[ LoadResults Reload [~

View Vertical Slice of Giid |
‘Water Surface Profile

Time Step History |

[Results NotLoaded |
~ Profile Location Options -
[~ Use Drape Line

(;'I('“JI

ues...

| Metic [ DS | Ver031102

(F5) Sandi Natons Lberstoris



\

Exit out of the Grid Viewer The Time Step
—

'\ ViewGrid: 2D XY Viewer & Graphical Editor sl -

& =[5 =[rH ] al® Of+—(0 «[=| ¥ 5=
a0 SNL-EFDC Training, Model-building tutorial
|D:17a'1:5

g

%] 2SI o

Viewing Opt's

Model Metrics  ~ >
Al [+

This is a map of the stable time step to be used for hydrodynamic
modeling. For flow simulations only, the time step can often be
slightly increased beyond the minimum. For dye and temperature
transport, sediment dynamics, and water-quality simulations, you
may need to use a smaller time step than indicated.

2.706  [Time 0.000]  133.1

IDS-INTL

| Metric  |X:526,065.3

~Layer2

~ [v:-42101078

[™ Enable Edit
[~ Show Grid

Usel™
" Velocities
(" CellMapID
€ Part. Trach

k4

() sandia National Laboratores




Click “Modify”

Timing & Labels

EFDC_Explorers

EE e
9 3B & S8 & 2 s
- EFDC Information and Pre-Processing

Directory: |C:\Users\sjames\Desktop\S anFranciscol Browse |

Title:

_— y i Activated Parameters - 1
Active: INEERER  # Rows: Il Water Loyers: IR Salinity v Dye Cohesives [0] Water Quality
_ # Cols: - Sed Layers: - Temperature Toxics [0]  Non-Cohesives [0] ’

’Mw;’ Benth/Nutrients | Algae/wQIC's | WOQBC/LPT | Initial 1 Boundary
( Timing & Labels GYC | Gid&General | CompOpts | Hydiodynamics | Sed/Tox/Others
N — ™
Title: |Modelbuilding tutorial
i~ Run Log/Notes Project Title:
This is an exaumple problem that will teach you how to » ISNL-EFDC Training
build an SNL-EFDC nmodel. -
~ Summary of Model Timing, Delta T and Output Options ~ Run Logging Options
# el IR Stat Time: _ [d) « UseEE Linkage rr___ En.able Disgnatics
TimesHet: nd Time: ; Modify = ::’nte 0 “: Ioghljec
: - tive Dept ourant
Steps/Ref: [EEEIR Time Step: JE () NoW0Q Linkage oge
[ Wiite EE_ARRAYS.0UT -
-~ Post Processing Options -
~ Output File Loading -

Profile/Series |  Misc. fnalysis | ComparisonData | Calibration Plots

[X Load Results Reload [

T I Water Surface Profile r Profile Location Options -
[{
ime Step History [ Use Drape Line

(':l('"JI

View Yertical Slice of Grd I

Metic | DS | Ver091102

r |
.




Timing & Labels

Click “Modify” on the “Timing & Labels” tab

—

:EFDC Run Time Parameters & EE Ouput Options

— Time Options

Let's simulate a week
of 1-day reference periods
using a 5-sec time step

—_— G

Time of Start; |0 (days)

17

# Reference Peri

Duration of Reference Period |24 (hrs)

W [sec)

Select the number of
writes per reference
period. Careful! This
could generate large
output files.

Dynamic Timestep Options - p
Safety Factor: IU
# Ramp-Up 11000
~

_lerfCage to \Water Quality Models - .
® None

OwaAsP  |EPADDSVerd  ~|
(O CE-QUAL_ICM
) RCA Model (WCA24 Production Version)

[ shared |

EFDC_Explorer Output Options (REQUIRED for Post-Processing)-
X Use Reset &ll Other Output Options [

[ Water Surface [ Water Column

Wit Ref. Period:
ntes per He yT [X Velocities ™ Bed Layers

Wagenesis Data Output Interval |U
[ Use High Frequency Dates  #Dates: [l -~ 0=

-Model Simulation Start Time (For Synchronization to Other Data)

Begining Date/Time: |1/1/2013

~ EFDC Generated Time Series
[ Use Currently Defined Cells: - odift
/\ .

Cancel |

= Y

() sandia National Laboratores




Grid & General

Allow “Wetting & Drying”

Screen display

=

Select the number of layers.
Note: Computation time scales
linearly with this number.

Careful with this value. While it
will cause numbers to stream
on the screen faster, it will also
make a HUGE output file
called “tecplot2d.dat”

[ w0 -General | Benth/Nutrients
imi Y GVC

Water Layers -
Lay | Frac
3 | 033333
2 | 033333
0.33333

Comp Opts

| Hydrodynamics | Sed/Tox/Others

EFDC_Explorer5 =L
4 | 6 J | 53, o2e| I p
- EFDC Information and Pre-Processing 1
Directory: |C:\Users\sjames\Desktop\SanFranci Browse |
Title:
o ! J -Activated Parameters
Active: _ # Hows.- Water La ers.- S alinity Die Cohesives [0] Water Quality
— HCo!s:- Sed Lagers: Temperature Tqrics [0]  Mon-Cohesives [0]
p0ICs | waBC/LPT| | Initial 1 Boundary

 Run Timg Status

Mass BalancE ep‘oxt;ng Options AR
Layer Sum: CompiteT | H Stens I21 500 i] |1—UIJU ‘AAddItI-VB Factor: |[]
0.99999 DmpLS eps: Multiplicative Factor: |1

Water Depth Settings

Additive Factor: Il]

Multiplicative Factor: | 1

Minimum Height: Il].05

~ Bottom Elev. Adjustments

Post Processing Options

Profile/Series 'f Misc. Analysis T Comparison Data T Calibration Plots

Output File Loading
[~ Load Results Reload[

View Vertical Slice of Grid |

Time Step History |

Water Surface Profile

[Results Not Loaded |
Profile Location Options
[ Use Drape Line

c1cy |

[ Metic | DS | Ver091102




Activate Dye

Comp Opts

EFDC_Explorer5

) &4

& S

|6 B

—

v

Po|E) s

- EFDC Information and Pre-Processing

Directory: IC:\Users\siams\Desklop\SanFla'-cisco\ Browse |
Title:
acive: INEEEER 1t Rows I woter Loverc B | ATREIPOOTER Cohesives [0]  Water Qualty
_ ﬂCols:- Sed Layers:- Temperature Toxics [0]  Non-Cohesives [0]
[ W0Q-General | Benth/Nutiients | Algae/wQIC's | WQBC/LPT | Initial | Boundary

Timing & Labels | GVC | Grd&General |  Comp Opts | Hydiodynamics | Sed/Tox/Others |
— Computational Options — Numerical Solution Options m
) . esidual
[ Activate Salinity Anray Solver: |g TE-09
[ Activate Temperatute [No Atmospheric Linkage LI Buoy. Forc: I Internal Pressure Gradien! LI
[~ Activate Dye Global Transport Options F3Teoie @ 2Trmlov
: . imeLevel & 2 Time Lev
[ Activate Toxics IUpwmd Difference _'.I n S ——
: : ~— Momentum Equation Solution
[ Activate Cohesive Sediments | Anti-Diffusion Correction ;] @ Expict  C Impick
[~ Activate Non-Cohesive Sediments — RENCH P
| Flux Limitation j
[ Activate Water Quality J
i~ Post Processing Options
Profile/Series |  Misc. &nalysis | ComparisonData | Calbration Plots ~Output File Loading -
[ Load Results Reload[™
[Results Not Loaded |
View Vertical Slice of Grid |
Time Step Hist | Water Surface Profile - Profile Location Options -
Lo [ Use Drape Line
fol | |
| Metic | DS | Ver091102

S



Assign bottom
roughnesses
here (calibration
parameter)

Important
parameters!!!
Click here!

Hydrodynamics

EFDC_Explorer Lol |
9 i &l & 5 S\ & 2 Rl | we will tum
.E:::c[l:c:(:':ciz:]\alj::::ia:::i;’z::s;:gﬁaﬁmmisco\ Browse | / On M H KS
| here (later)
sHEl waerLaesJE Activated Parameters

Sed Layers: -

ve
| Temperatwe  Toxics[0]  Non-Cohesives [0]

alinity Cohesives [0] ‘Water Quali

Timing & Labels |

Initel |

1~ Turbulence Options
¥ Computed Horiz Viscosity

Constant Vert Viscosity

Wave Induced Turbulence

Buoyant forces are
off (T and S). Set
to 1 to turn on.

IE Modify il

Latitude (Deg): |0

Addiive Factor [0
Multiplicative Factor: ﬁ— Laminar Flag: [ﬁ—
Floodplain 20's | Number of Classes: -
Chamnel 0| Moy Classes | Coriolis
comss | o= L forces are off
oriolis Effect-

Coriolis Factor

t Processing Options

Profile/Series |  Misc. Analysis

| ComparisonData | Calibration Plots

-~ Output File Loading

View Vettical Slice of Grid |

Time Step History |

[~ LoadResults FReload[™
[Results Not Loaded |
~ Profile Location Options
[~ Use Drape Line

Water Surface Profile

1y |

Metic | DS | Ver 091102
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Modify the Turbulence Options

AHO should be between 0 and 0.25 AHD (calibration param

eter)

1

In General

Activate
Horizontal
Momentum
Diffusion

() Disable HMD

Turbulent Diffusion: | Tubulent Intensity | Wave Tubslence | Miscellaneous
i~ Horizontal Kinematic Eddy Viscosity & Diffusvities Options -
B ackground/Constant Horizontal Eddy Viscosity: |0 (m”~275)

S ® Activate HMD with Smagorinsky
) Activate HMD with Smagorinsky

Dimensionless Hor. Momentum Diff: |1

and Wall Drag Effects Wall Roughness: | 0

AHD > 0.1
AHD = AxAy/1000
AHD <5

Vertical Eddy Viscosities & Diffusivities-

r~ Time Advance Filter-
) No Filter

1 Background or Constant Eddy Viscosity & Diffusivity

Caveage.| | never touch the rest of these...  jat:

@® SORT, Towrrqrry

r~ Minimum Magnitudes for Diffusivity Terms

Minimum Kinematic Eddy Viscosity: |U.000001 (m™2745)

Use Minimums: [

Minimum Eddy Diffusivity: |1E-08 (m”24s)

Cancel

<

() sandia National Laboratores



Should We Add Dye?

“Activate Dye” in the “Comp Opts” tab.

EFDC_Explorer5

o | ||’

V988w S

EFDC Information and Pre-Processing

-

2| &ESIL'!II

Activate “Age of Water” by '

# Cols: - Sed Layers: -

Directory: [C:\Users\siames\Desktop\SanFranciscol Browse |
gy ocet vuiirg utorial. ... |
iy : / - Activated Parameters -
Active: - # Hows.- Water Layers.- S alinity +Dve Cohesives [0]

Temperature

Water Quality

Toxics [0)  Non-Cohesives [0]

[ W0 -Gereral | Benth/Nutients | Algae/WQIC's | WQBC/LPT |

Initial ] Boundary

Timing & Labels | GYC

| Grid & General |

CompOpts | Hydiodynamics | iSed/Tox/Others

setting the a
“Decay Rate (1/day)” = 1000 | |

- Sediments & Sediment Bed Settings— [ Toxics 1 1 Dye / Age of Water 1
Moty ! bdogiiy - 1000
Use SEDZLJ Approach [ ‘-
- Heat/T emperature 1 Tracer Tool—
Modify No.: B

Careful! Drop t

ne time steB fcﬁ)"3 seconds
if you are going to run dye transport... o

pdify |

View Vertical Slice of Grid I

Time Step History |

Water Surface Profile

i~ Profile Location Options

[ Use Drape Line

(o‘if".JI

‘Metic | DS | Ver091102




,
EFDC_Explorer5

Run the Model

n— .

E 3 & oS-

- EFDC Information and Pre-Processing

8 @ 2R s

Directory: IC:Wsers\siames’\Desktop\.SanFrancisco\
Title:

Browse |

e : . Activated Parameters

active: INEEEER  # Rows Il Woater Loyers Salinity Dye Cohesives [0]  ‘Water Quality

_ ﬂCols:- Sed Layets:- Temperature Toxics [0]  Non-Cohesives [0]

[ 'W0O-General | Benth/Nutients | Algae/wQICs | WOBC/LPT | Initial 1 Bounday
Timing & Labels | GVC | Grid & General | CompOpts | Hydiodynamics | Sed/Tox/Others |
“Water Layers- ~Wetting & Diying—  — Masks- Run Time Status; ~\Water Depth Settings-

La Frac # JE 3 = )
10 ol e R Rl Wi
2 | 033333 Dry Depth: [0.05 Use: [ :
1| 033333 Wet Depth: [T ‘ . 1:[75 Minimum Height: [0.05

Mo | J:[176
Diy Step: |1 ‘ :
4L . — Bottom Elev. Adjustments ——
Mass Balance Reporting Options —— Frink Inkerval ,—
[ Additive Factor: |0
Layer Sum: . |1EIDD
0.99999 Compute [~ # Steps: [21600 V| Multiplicative Factor: [1

i~ Post Processing Options

Profile/Series | Misc. Analysis

| ComparisonData |  Calibration Plots |

View Vertical Slice of Grid I
I Water Surface Profile

Time Step History

~ Output File Loading
[~ LoadResults Reload[™
[Fesuits Not Loaded |

r~ Profile Location Options
[ Use Drape Line

(:I("JI

| Metic | DS | Ver091102




Run the Model

Let's take lunch...



"3 £FOC_Explorers i

FEFEERSE I EEC

[~ EFDC Information and Pre-Processing-

Directory: |C:\Users\sjamestDesktophSanFranciscol Browse
Title:
e . ; Activated Parameters
active: INEERER  # Rows Bl Water Loyers IR { Salinity Dve Cohesives [0]  Water Qualty
“Load Results” T icosERE  SedLaves Temperatwre  Toxics[0]  Non-Cohesives [0]
[ W0 -General | Benth/Nutients | Algae/wQIC's | WOBC/LPT | Initial | Bounday
from Timing & LabeI:T GVC T Grid & General T Comp Opts T Hydrodynamics T Sed/Tox/Others
. |
“O Utp ut File Title: |Modekbuiding tutorial
.y N[ rotmEoadices Project Title: |
Loadlng This is an example problem that will teach you how to 4 [5NL-EFDC Training
l build an SNL-EFDC model. =
: Summary of Model Timing, Delta T and Output Options - - Run Logging Options -
Then “V|eW G r|d” # Ret. IR Stat Tive: IERE (0) v Use EE Linkage - Enjable Dlagnoslfcs
Time/Ret: ISR End Time: WNRENONH () Freo MR (vs)  Modiy | | || Witetotheloglie
Steps/et: MEREEE  Time Step: I () NoWO Linkage { Begalvs Depht Eoual
[ white EE_ARRAYS.OUT | |

Post Processing Options -
Profile/Series |  Misc. Analysis | ComparisonData | Calibration Plots ¢

utput File Loading
X iLoad Results!  Re

View Vertical Slice of Grid |

Water Surface Profile ~ Profile Location Options -
[T Use Drape Line

f"lf'JI

Time Step History I

Metic | DS | Ver091102

S -
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Select “Other” and “Age” from “Options”

2. ViewGrid: 2D XY Viewer & Graphical Editor

el

E|| = E 0| al® OO ==t @iz 2 2k 8-

Right click the
legend

SNL-EFDC Training, Model-building tutorial
r FWater Column '1>
| Lel]

- el : Layer Settings—
; = Depth Avg: [X
b g Bot Layer. [

ol -
i Layer: |3_ j

il

=~ Water Column
AT2E05 [Time 1.167] 147

I, - - . ™ wQ Zones

‘ Water Age (day) [ Show Giid
epth Average
Layer 2
Use[™
(* Velocities

" CellMapID
" Part. Trach

o

IDS-INTL

k4

View a Water-Age Animation

Select “Water Column” from “Viewing Opt’s”

| Metric | X: 549,276.5 |¥:4,1958239
@ Sandia National Laboratories



View a Water-Age Animation

Show the “Timing
Frame” and “View”
an ocean BC

[ Display Options A - |

A VYelocity / Boundary
N Conditions

General Options I Annotations ] Particle Tracks

N

wﬁ;é::iiding tutorial _ Font |

-Model Gri aracteristics . Background Color ~ Time Display -

| Use “Corners™ [X | @ Julian Time
J L () Gregorian Date

—EZN Scales Modifi r i i ——
cales Modihers Horizontal Units Scale Precision:[3 "
[~ Show
Easting: |'| Northing: |1
Units: lMelers LI

Change the
“Color Ramp”
(if you like)

_ _ Y
~ Coordinate Grid 1 1 Timing Fr -Color Ramp
Usel % Show Scale:s Autoscale with View [ l:
Easting: IU Blue: /14

View: IUpenUceanN LI

Northing: |0 Modify | Red:[0

Auto Precision: |4 |'

Cancel | (1] 4

\ -4

() sandia National Laboratores
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View a Water-Age Animation

Title DS-INTL

Water Column
30 [Time 0.042] 0

Water Age (days)
Depth Averaged |7 |re| @~

- os scr (111 Sandia National Laboratories
.|



Let’'s add some devices

By changing the
“Vegetation Flag” to 1 you
can introduce vegetation

AND MHK devices.

=

EFDC_Explorer5

The MHK Module

-

:__1: X4
' ; e
9 ¥ &= 3 & | P
—] ol 1 =
-EFDC Information and Pre-Processing - :
Directory: |C:\Users\sjames\Desktop\SanFrancisco\ Browse |
Title:
_— : ] - Activated Parameters
Active: IEEEER  # Rows B Water Layers IR ’ Salinity +Dye Cohesives (0] Water Qualty
_ # Cols: - Sed Layers: - Temperature Toxics [0)  Non-Cohesives [0]
[ W0O-General | Benth/Nutients | Algae/wWQIC's | W@ BC/LPT
Timing & Labels | GVC | Grd&General | Comp Opts
— Turbulence Options — Roughness Options - 1 —VYegetation- .
¥ Computed Horiz Viscosity Additive Eactar n Vegetation Fl‘ah_
Constant Vert Viscosity Multiplicative Factor: |1 Laminar Flag: |U—
Wave Induced Tubulence Floodplain 20's Number of Classes: Il
Modify I Channel 20's Modify Classes |
: Polygon Set | Apply Overlays |
 Ramp Up Options ;
Bouyancy Factor: ID ~ Coriolis Effect  Channel Modifiers
. Coriolis Factor
Timing Not Used __ Modify | Latitude (Deg}: [0 [ Flag:J0 | |
- Post Processing Options
Profile/Series |  Misc #Analysis | ComparisonData | Calibration Plots | | Output File Loading
[X Load Results Reload[™
[Resuks Not Loaded |
View Vertical Slice of Grid |

Water Surface Profile
Time Step History I

Metic | DS | Ver091102

1~ Profile Location Options
[ Use Drape Line

ey




The MHK Module

Turn on the “Vegetation Flag” in the “Hydrodynamics” tab...

...and re-enter the “Grid Viewer.”

Then, select the “Vegetation Map” under “Viewing Opt’s”...

...and “Enable Edit.”

Right click some
(non-boundary) cells
and add some
turbines under the
Golden Gate Bridge.

Viewing Opt's

IVegetalion Map v I

n [% {Enable Edit
— X Show Grid

r111| Sandia National Laboratories




Ensure that the water is

sufficiently deep.

Enter a “Veg Type” of 91
(or greater)

Active [X

10N |-1 06.227

Delta X:

250
250

g | 06.227

Houghness

Click “OK" and
add as many as
you like...

Veglyp@
Wind Shelter:
Centroid X:
Centroid
Angle:

Cell Type:

Ii
’7
I—
5448443

4185771.3

s

Masks: ‘West[ South[™

Cancel

0K

B . - -

1

Vegetation Map
0 91
lHE B

;.



In the “Text Editor,” select
“Other.INP” and open the
MHK.INP file. No need to
change anything unless you
want to change the
size/characteristics of the
MHK devices.

=N N

]

LT

EFDC Information and Pre-Processing

/

Directory: |C:\Users\sjames\DesktophSanFranciscos

r~Activated Parameters

Active: - # Rows:
|___Cuviineat 3

ater Layers: -

v Dye
Sed Layers: -

Towics [0]

S alinity
Temperature

Browse | .

Cohesives [0] Water Quality

Non-Cohesives [0]

v Computed Horiz Viscosity

Additive Factor: |El

Constant Vert Viscosity Multiplicative Factor: |1

Wave Induced Turbulence Floodplain 20's [
Modify I Channel z0's [
Polygon Set I

Ramp Up Options

Coriolis Effect

Bouyancy Factor: IU

Timing Not Used ~ Modify | 4

Welal | Benth/Nutiients | AlgaewQICs | WORBC/LPT | Initial | Bounday
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WIDTHMHK is the width of MHK device type

WIDTHSUP is the width of MHK support structure type

BOFFMHK is the bottom offset of the MHK device type (how far from the bottom)
BOFFSUP is the bottom offset of the MHK support structure type

TOFFMHK is the top offset of the MHK device type

TOFFSUP is the top offset of the MHK support structure type

CTMHK is the thrust coefficient of MHK device type

CDSUP is the coefficient of power dissipation of MHK support structure type
VMINCUT is the minimum velocity cut-in for MHK device type power curve
VMAXCUT is the maximum velocity cut-out for MHK device type power curve
DENMHK is the number of MHK devices in a cell

SHONONONONONONONONONS

Look at the values | entered for you.
Change them if you like. C; < 1; C, = 1.2 (for cylinders)
Don’t put too many devices in a cell DENMHK < 5.
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Bottom-Mounted MHK
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Top-Mounted MHK
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* MHK can be represented with multiple cells or
contained within a single cell

* MHK can occupy an entire cell or a fraction of a cell
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( the Model Run it Later...
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