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SECTIONONE Introduction

1.1 PURPOSE OF DOCUMENT - RELATION TO THE OTHER WASH DOCUMENTS

The WaSh model is a coupled watershed water quality model (WaSh) originally developed with
funding from the South Florida Water Management District (SFWMD) for simulating conditions
in the St. Lucie Estuary (SLE) basins. WaSh is a time-dependent, coupled hydrologic and
hydraulic simulation model. It includes representation of basic surface hydrology, groundwater
flow, surface water flow, point sources and losses, and water quality fate and transport. It also
includes many special features specifically required to simulate conditions in the SLE basins,
such as irrigation demand and supply, high water table conditions, fully coupled groundwater
and surface interactions, reservoirs and Stormwater Treatment Areas (STAs), and flow
structures.

This WaSh Model Application Guide is one of three manuals comprising the full WaSh Model
documentation. The three manuals are:

e The WaSh Model User’s Manual which provides a detailed reference for each function
and feature of the WaSh Model. It presents an introduction and overview of the model
system, model capabilities and limitations, installation instructions, how to get started,
detailed descriptions of each model component, data preparation, detailed model set-up,
model parameters estimation, running the program, how to view model output, and some
discussion about analysis of model simulation runs.

¢ The WaSh Model Application Guide contains a tutorial that demonstrates various
aspects of the WaSh model application. Each example consists of a problem statement,
data requirements, detailed model set-up steps, displays of key input and output, and
discussions of important modeling aspects. By going through these examples, a less
experienced user will be able to conduct basic WaSh model application.

e The WaSh Model Theory Documentation describes the theory and data requirements
for the hydrological simulation (including water quantity and water quality) performed by
the WaSh. The mathematic model equations used in WaSh are presented along with the
assumption used in their derivation. Methodology, algorithm, and numerical scheme,
matrix solutions used in the WaSh are explained. The document provides reasonable
range of model parameters when applicable, and guidelines on model parameter
estimation.

The WaSh Model Application Guide provides a tutorial that demonstrates a typical WaSh
model application, from installation through model configuration, execution and post processing.
The Application Guide is intended to provide hands-on training in which the user mimics the
steps detailed in the Guide. The Guide starts with a basic hydrology simulation and then adds
additional hydraulic features. With each successive modification to the model, the simulation
outputs are processed so that the user can gain insight on the effects of the modifications. Basic
and Advanced water quality simulation are then described.

1.2 BRIEF DESCRIPTION OF THE WASH MODEL

The WaSh model consists of four basic components: (1) a cell-based representation of surface
hydrology, (2) a cell-based representation of subsurface hydrology (groundwater), (3) a reach
network that represents streams, rivers, estuaries and canals, and (4) reservoirs and STAs. Each
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SECTIONONE Introduction

of these components is shown in Figure 1.1. In addition to providing a representation of surface
hydrology, each cell can optionally store surface water in a system of tertiary canals. These
canals receive direct surface runoff; convey water to the reach network, reservoirs and STAs;
and interact with the groundwater (more information is provided in the runoff routing section).

lrai nfall fvapo-transpiration

external irrigation

point sources
(or losses)

ldischarge to

deep aquifer

1.1

The basin can be considered a bounded system with distinct sources and sinks. The sources and
sinks, also identified in Figure 1.1, are:

1) Rainfall

2) Transpiration/Evaporation

3) Point sources or sinks

4) Percolation of a deep aquifer

5) External sources of irrigation water
6) Discharge from the basin

The first three items are user-specified input to the model, whereas the last three items are
calculated internally by the WaSh model. External irrigation supplies are irrigation water that is
supplied from outside the system, either from another basin or from the deep aquifer. The WaSh
model calculates the external supply as the part of the irrigation demand that cannot be met with
internally stored water.

A functional schematic of the WaSh model components and how they interact is shown in Figure
1.2. This figure also serves as a summary level block diagram of the WaSh model computer
program. The computations are divided into four groups:

1) Hydrology calculations
2) Cell discharge routing
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SECTIONONE Introduction

3) Component interactions
4) Individual component dynamics

For each time increment, the surface hydrology routine produces a surface and subsurface
(percolation) discharge for each cell. The cell’s percolated water is routed to the groundwater,
and the surface discharge is routed to one of the receiving water bodies, i.e., either to the tertiary
canals, reach network, or reservoirs and STAs. The decision as to where each cell’s surface
discharge is routed depends on the basin geometry and on user-controlled setup of the WaSh
model. The surface hydrology simulation is based on the HSPF algorithms (Bicknell et al.,
1997; Johanson et al., 1981).

There is some coupling between the cell hydrology routines and the other components, due to
possible high groundwater conditions or irrigation demand. The high groundwater module will
reduce percolation when the groundwater rises into the surface moisture. When a cell’s
irrigation module is active, it will sense deficiencies in the moisture zones and calculate an
irrigation demand to replenish the deficiency. The demand is allocated by the user to tertiary
canals, the reach network and reservoirs, as well as to external sources. The demand is extracted
from each component during the component simulation.

After the discharges are routed, the exchange of water between components is calculated. All
four components can interact with each other, via groundwater-surface water exchanges,
pumping, and gravity flow.

Once the fluxes between components are calculated, the response of each component is
determined. The groundwater model consists of an unconfined aquifer, intended to represent the
surficial water table. The reach network model is based on the one-dimensional shallow water
wave equation, and includes branching and representation of structural control on flow and
stages. The tertiary canals are represented in each cell as a storage potential, with flow
controlled by user-specified parameters describing weir configurations and pumping operations.
The reservoirs and STAs are also represented using a storage potential with six different flow
control options for controlling flow into and out of the facilities.
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SECTIONONE Introduction

for each time step
for each cell
simulate
hydrology hydrology module €y
surface and groundwater discharge
route ; E
high |
end each cell table |
tertiary reach reservoir groundwater\,i
canals network STA ;
tertiary | «—— | reach irrigation
calculate canals network
exchanges y >< 7 withdrawal
between ‘
components reservoir groundwater
STA
| tertiary canals |
simulate
component | reservoir / STA |
dynamics
groundwater
basin outflow
reach network >
water quality
] loads
end time step 12

The basic time period for generating model output is one day, with flows, loads and other fluxes
provided as daily averages. However, certain processes are simulated using a smaller time step
in order to properly resolve the system dynamics. The cell hydrology calculations are simulated
with a one-hour time step. Surface water dynamics in the reach network, tertiary canals and
reservoirs and STAs are completed on a half-hour time step, and the cell-to-cell groundwater
flows are calculated with a daily time step. However, the groundwater exchanges with surface
water (reservoirs, tertiary canals and the reach network) are calculated using a half-hour time
step. Flux rates between components using different time steps are aggregated, as needed, in
order to preserve mass balance.

The water quality component of WaSh is based on the time-dependent scalar transport equations
and is directly coupled to the flow model. There are two options for simulating water quality,
the basic option (BWQ) and the advanced option (AWQ). The basic option consists of
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SECTIONONE Introduction

simulating the runoff and transport of five water quality constituents, Total Suspended Solids
(TSS) and dissolved and particulate nitrogen and phosphorus. The constituent transport is based
on mass conservation, but includes first-order decay and settling and re-entrainment of TSS and
particulate fractions of nitrogen and phosphorus.

The AWQ option is based on the non-linear dissolved oxygen (DO) balance and eutrophication
model as described in the WASP model documentation (Ambrose et al., 1988). There are eight
constituents (state-variables): ammonia, nitrate, inorganic phosphorus, phytoplankton carbon,
carbonaceous biochemical oxygen demand, dissolved oxygen, organic nitrogen, and organic
phosphorus. The run-off and transport portion of the advanced water quality option is identical
to that of the basic option. The primary difference occurs in the surface water bodies, for which
the transformations between state-variables are also simulated in the AWQ option. Also, each
reach in the reach network can be divided into an upper and lower section. Vertical diffusion
between the upper and lower sections can be simulated also, by specifying a diffusion rate. This
capability was added to improve representation of conditions in which there are significant
vertical variations in the water quality constituents.

The WaSh model also supports the implementation of numerous Best Management Practices
(BMPs) used to control the flow and water-quality characteristics of the basins. The BMPs are
divided into two general categories, explicitly represented, and implicitly represented BMPs.
Explicitly represented BMPs include structures that are included directly in the drainage system.
These consist of detention and retention basins and certain irrigation practices. Implicitly
represented BMPs include a wide variety of practices, ranging from filter strips to grazing
practices, and are represented as modifications to model parameters controlling runoff quantity
and quality.

The model is supported by a Graphical User Interface (GUI) that is developed as an ArcView
extension. The GUI provides functions for configuring the model using “raw” data. Once a
model is configured, the GUI provides the user with functions to modify the model, execute
simulations and post-process model outputs.

1.3 DESCRIPTION OF THE PHYSICAL SYSTEM USED IN THE APPLICATION GUIDE

The Application Guide for WaSh GUI will use a section of the St. Lucie Estuary (SLE)
Watershed for demonstration purposes. All configuration and forcing data has been procured
from the South Florida Water Management District’s GIS Mapping database or DBHydro
Environmental database and provided as part of the tutorial. In the tutorial, the watershed is
initially represented according to the existing system. However, hypothetical situations are later
created in the model to illustrate certain WaSh features. Therefore, it should be noted that the
existing system of the actual SLE watershed may differ slightly from the modeled watershed in
this guide.

1.3.1 Regional Setting

The St. Lucie Estuary (SLE) is located near the Martin and St. Lucie County line on the east
coast of south central Florida about 30 miles from the eastern edge of Lake Okeechobee. The St.
Lucie Estuary is the largest brackish water body on the east coast of Florida. The main branch of
the estuary spans from the St. Lucie Inlet at the junction with the Indian River Lagoon and
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SECTIONONE Introduction

spreads northwest for 3.5 miles. Just past the A1A Bridge the estuary makes a turn due west,
until it hits the Roosevelt Bridge at US1 2.5 miles beyond. At US1, the estuary branches out into
the North and South Fork. The estuary width spans from 1000 meters at the inlet to nearly 2000
meters at east of the Roosevelt Bridge. The North Fork averages approximately 1200 meters in
width for a length of 4.5 miles, while the South Fork averages 700 meters width or three miles.
Channel depths of the estuary range up to 5.4 meters, but the average depth of the main channel
is approximately 3 meters.

The inner SLE is comprised of the North Fork and the South Fork of the St. Lucie River, and has
a total surface area of approximately 6.4 square miles. The two forks converge to form a single
middle estuary with a surface area of 4.7 square miles. Five tributaries to the estuary provide
drainage for a watershed that encompasses 827 square miles (SFWMD data).

Although the SLE was once a fresh water system, the opening of the St. Lucie Inlet in 1892
instigated the switch to a brackish system. In 1937 following the completion of the Okeechobee
Waterway by the USACE, the SLE was connected to Lake Okeechobee via a 152-mile-long,
cross-state canal system. The connection of the lake to the estuary allowed the USACE to drain
water from the lake during times of excessive rain to prevent local area flooding. Consequently,
during periods of high discharge from the lake, the estuary water quality is degraded by a
lowering of salinity, an increase in turbidity, and an increase in nutrients from the lake.
Conversely, flow in the Okeechobee Waterway can be reversed, directing flow from the canal
into the lake, during times of draught. During these times estuary levels may drop, further
stressing the system.

Further degradation of the estuary has been precipitated by both the continued urbanization of
the coastal regions of St. Lucie and Martin Counties and by the increased agricultural activities
in the western regions of the watershed. Agricultural activities contributing to the declining
health of the system include water flow changes created by the creation of secondary and tertiary
canal systems for use in irrigation, the introduction of nutrients via fertilization, and the
increased volumes of sediment in the agricultural regions.

1.3.2 Basin Physical Characteristics and Model Configuration

Watershed modeling of the SLE system is dependent on the accurate representation of the many
physical components present within each drainage basin. A map of the SLE and its
corresponding watershed (SLEW) is shown in Figure 1.3. The SLEW is composed of nine
basins that drain into the SLE: C24, C23, C44, S153, Basin 4, Basin 5, Basin 6, North Fork, and
Tidal St. Lucie.
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The three major upland basins contributing to the SLEW are the C24, C23, and C44 basins.

Each of these basins is dominated by a project canal which collects both tertiary canal system
discharges and over-land sheet flow runoff discharges from the basin and directs flow through a
control structure at the basin outfall. The basin outfalls drain to the SLE. The project canals and
control structures are identified in Figure 1.3. The remaining basins contain rivers and tributaries
that are tidally-connected to the SLE.

During this tutorial, the WaSh model will be configured to represent only the tidally-connected
basins. The outline of the model area is shown in red in Figure 1.4.
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The SFWMD has been collecting daily flow data at the C24, C23 and C44 basin outfall
structures for over 40 years. Monthly water quality data has also been collected for over 25
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SECTIONONE Introduction

years. These data are used in the modeling to represent the upland basin discharges to the SLE.
They will be added as point sources and are discussed more in Section7.0

Tidal boundary conditions will be applied at the downstream end of the model, which is located
at the eastern end of the middle estuary. Two tide gage stations were located in that vicinity with
data available for the period of 2002-2005. One station was located on the A1A Bridge near the
St. Lucie Inlet and one was located on the Hwy. US1 Bridge near the branch of the North and
South Fork (Figure 1.3). Data was collected by the USGS at 30-minute intervals (SFWMD
personal communication). These data are used for setting the downstream tidal boundary
condition in the example application.

Other key basin features that will be represented in the example WaSh application are tertiary
canals and irrigation practices. All of the SLE basins have either all of the basin or significant
portions of basin drained by a canal system. The canal system can be divided into three
components: a tertiary canal system, a secondary canal system, and a primary (project) canal
system. The tertiary system consists of dense networks of narrow, shallow canals within the
agricultural lands used to control soil water levels and provide water for local irrigation. Water
levels in the tertiary system are controlled by a series of weirs operated by the local land owners.
Little stage data is available regarding water levels, volumes or flows of secondary or tertiary
canals. The tertiary canals are linked to a secondary system of canals, which were built to
provide a connection between tertiary systems and the project canals. The influence of the
tertiary canals in the SLE drainage basins is explicitly represented in the example application.

Other unique characteristics of the system are the irrigation practices. Water for irrigation is
drawn both from the tertiary canal systems and from the Floridan aquifer. It is estimated that
about 28% of the irrigation water was derived from subsurface sources. However, the rates,
amounts, and timing of the irrigation are not well known, nor are the relative volumes of water
drawn from either the canals or from the Floridan. This is an important aspect, since water
drawn from the Floridan is essentially an additional input of water into the system that will affect
the average flow rates through the canal system. The irrigation practices are represented in the
WaSh example application using the irrigation module.

Finally, there is only one major structure within the tidally-influenced portion of the SLEW, the
Gordy Road structure. The structure components and operational guidelines area available from
the SFWMD for this structure and are used to configure the structure in the WaSh example
application.
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SECTIONTWO Getting Started

The WaSh Model operates as a Graphical User’s Interface toolbar within ESRI’s ArcGIS
software. Prior to installing the WaSh GUI, ArcGIS 9.2 must be installed on the PC to be used
for modeling. The Spatial Analyst extension must also be installed in order for ArcMap to
disseminate the vertical elements of drainage. More information about the GIS software package
can be found on ESRI’s website at:

http://www.esri.com/software/arcgis/index.html.

Once ArcGIS has been installed, the WaSh GUI software is ready to be installed.

21 MODEL INSTALLATION

2.1.1 Operating System Requirements

The WaSh Model is accessed and operated through a Graphical User’s Interface (GUI) that
functions within ArcMap 9.2 as a toolbar. ArcMap 9.2 must be installed prior to installation and
operation of the WaSh Model.

Basic operating system requirements for ArcMap 9.2 are:
e CPU: 1.6 Ghz Pentium 4 or better
e Memory: 1 GB Minimum
e Disk Space: 1.2 GB Minimum

e Spatial Analyst is also required for certain features to function properly, such as the
topographic processing using elevation raster files

The Wash GUI itself has the additional requirements of two MBs of disk space on the local hard
drive. The Wash GUI extension will install and operate within ArcMap 9.1, but it has not been
fully tested and is not supported.

21.2 Self-Extracting Executable

The WaSh Model GUI and Model Code are typically delivered in a zip file that contains two
self-extracting files: Setup.exe and WASHGUI_SETUP.msi. To begin installation, run
Setup.exe. This operation will verify that .NET 2.0 is installed on the PC. If .NET 2.0 has not
been installed, the installation will be initiated for .NET 2.0 and the user will be instructed on the
installation procedure. If the .NET 2.0 is currently installed, the installation of the Wash GUI
will begin. The only user input required during the installation is the specification of the file for
the model root directory. The default path in the Program Files directory is recommended, but
any path can be specified.

After installation is complete, a folder named “SeedFolder” will reside in the WaSh GUI
installation folder. The SeedFolder contains files vital to the operation of the Wash GUI. Files
with the .lyr extension control how different features are displayed on the map. The
WashGUI.config file contains several settings. The SeedTables.mdb file contains default values
for many of the Wash Model parameters. It is recommended that you do not change these file
names.
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SECTIONTWO Getting Started

2.1.3 Initializing WaSh Toolbar

After installing the Wash GUI and opening an ArcMap session, the WaSh GUI toolbar should be
visible and appear as:
WaSH GUI Toolbar [x]

Model * Lavers *  Boundary ™ Simulation >

2.1

The toolbar can be removed from the center of the layout by adding it to the toolbars along the
frame of the ArcMap screen.

If the Wash GUI toolbar is not visible, the list of available toolbars can be accessed by right
clicking anywhere in the toolbar area. Activate the GUI toolbar by checking the associated box
next to the "WASH GUI Toolbar" on the toolbar list.

Topology

Tracking Anatest

Litsiity Network: Anatyst

Yersioning
*  WASH GUI Tookbar

If the WaSh GUI Toolbar is not on the list, then click "Customize..." and in the dialog that
appears, click the "Add from file..." button. Browse to the folder where Wash GUI is installed
and select "WashGULtlb". Once the correct path has been identified, make sure "WASH GUI
Toolbar" is checked in the list. The Wash GUI Toolbar should now be visible in the ArcMap
session.

Toolbars | Commands | Dptions |

22

Toolbars:

| Standard A Hew...
| StreetMap

] Survey Analyst

(] Survey Editor

] Survey E wplose

(] Tablet

v Tools ;ﬁewt. -
| Topology

| Tracking Analyst

C L alyst

1 Wersioning

<:‘!’_' WASH GUI Toolbar
A

Kepbossd.. | Add fom ... | [ Cloze ]

2.3

2.2  GUIVIEWS AND APPEARANCE

This section gives a general introduction to the WaSh GUI menus, legends and color-coding
procedures.
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2.2.1 Navigating the GUI Menus

The main GUI toolbar comprises four menu options as shown in Figure 2.1. The Model menus
allow the user to open and save models, display features and edit model parameters. The Layer
menu options allow the user to configure a new or existing model. The Boundary menu options
allow the user to specify model forcing conditions, such as rainfall and evaporation, tidal
elevations and flows. Finally the Simulation menu provides options for controlling the model
simulation. The contents of the four toolbar menus are summarized below.

From the Model menu, shown below, a New Model can be created and a new grid can be
generated. An Existing Model can also be opened from this menu. The model grid appearance
can be altered using the Change Legend feature in this menu. Additionally, the Model and
Reach tables, which contain all of the HSPF model parameters affecting the simulation of
hydrology, hydrodynamics, and water quality, can be accessed from this menu. Lastly, the
Export feature can be used to export table parameters. Some of the menu options may not be
available until a model is fully configured and operational. Certain functions may be disabled or
“grayed out” until prerequisite information is available. For example, you will not be able to
access the change Legend option until a New Model is created or an existing model is opened.

Model *  Layers = Bowr

Mew Model

Cpen Model
Change Legend
COpen Maodel Table
Cpen Reach Table

Export 24

The Layers Menu offers the following features required for the configuration of a model. From
this menu, a new model grid will be attributed with the physical parameters of basin and
subbasin identification, land use, soil types, and surface hydrology (tertiary canals and primary
reach). Optional configuration data, such as the addition of structures and reservoirs will be
added from the layers menu. Finally, the flow pathing for surface and ground water hydrology
will be established from this menu.

Layers * Boundary -

Basins

Land Uses

Soil Types
Canals
Reservoirs
Reach Metwork
Structures

Flow Lines

2.5
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The Boundary menu allows for the input of forcing data or external data which drives the
mechanics of the system, such as Rainfall, Evaporation, Solar Radiation, and Surface water
temperature. Both Grid and Reach Point Source data will be added to the model from the
Boundary menu. The last option on the menu is the Downstream Transport option, which is used
to establish boundary conditions for either structurally-controlled or tidally-influenced systems.

Boundary ™  Simulation *

Rainfall

Evaporation

Solar Radiation
Temperature

Point Source (Grid)
Point Source (Reach)

DownStream Transport 2 6

The fourth menu, the Simulation menu, allows the user to set the time period for the simulation.
The user can also define the type of modeling to be simulated, such as hydrology or water quality
and hydrology, using the Transport Option. Output control is also defined from this menu. Any
grid cell or reach segment will have an output generated during the simulation. Any cell or reach
segment identified in the Output control option will have the output data written to a comma-
delimited text file which will be placed in the model folder. Finally, simulations can be launched
from this menu.

Simulation ¥
Time Period ‘
Transport Option ‘
Output Control / Grid
Output Control /Reach

Run 2.7

Further details of each menu option and associated sub-menus are described and discussed as
they are used throughout the tutorial.

2.2.2 Changing Legends

During the configuration of a model, many screen views of the model grid and other features will
be required. The GUI generally will display the most relevant view for the intended operation.
However, there will be times when the user may wish to change the appearance of the screen to
aid in the model configuration or execution. For instance, in the situation where the user wishes
to select certain land use cells within a geographic area, the user may wish for the display to
provide color coding based on cell land use and enhance the cell color coding to highlight level
three land use categories. An experienced ArcGIS user can likely navigate through the layer data
and make the desired changes. However, certain often used and helpful operations have been
made available to the less experienced user via specialized GUI menus.

The basic model view consists of the grid cells, upon which other model objects such as
reservoirs, structures and the primary reach network can be displayed. The grid cells can be
color coded to show the spatial distribution of any one cell attribute at a time. The GUI menu
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option used to change the display is the Change Legend tool which is access from the Model
menu. The GUI menu options to show other model features are available under each features
menu in the Layers menu.

By selecting the Change Legend tool, as indicated in the figure below,

Model * Layers ¥  Bouwr

Mew Model

Open Model

Open Model Table
Open Reach Table

Export
P 2.8

a legend coding option can be selected for display of the grid.

Choose Legend Symbology

Water Symbols
Basins
Land Uses

= 50il Types = 29

Four options are currently available for setting the model grid display: water features, basin, soils
and land use. Below are the legend examples of each default color-coded legend option.

When the Water Symbols legend is selected, the display will color code the cells according to
their “type” specification. The “type” attribute (Section ?.? of the User’s Manual, Section ?.? of
the Theory Manual) specifies how surface and groundwater are routed to and from the cell.
Below is an example of the Water Symbols legend.

WashGrid

[ <all other values=
WatersSym

M Canal

E Canal-Res

M Irnactive

[ Mo Features

[ Reach
Reach-Canal

EZ Reach-Canal-Res

FARreach-Res

[ Reservoir 2.10

The Basin legend options color codes the cells according to sub-basin designation. An example
of the legend is provided below.
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[ <all other values=
Active

I

=y

2.11

The Soils Type and the Land Use legend color code the grid cells according to the soil type

attribute and the land use attribute. Examples of each legend are shown below.

Soil Hydrogroup
[ Missing data
Soil Hydrogroup
M A
B
D
[_[»
cpp
HD

2.12

LULEVEL3
o
1-99
I 100 - 199
B 200 - 299
I 300 - 399
M 300 - 499
M 500 - 599
M 500 - 599
M 700 - 799
M =00 - 399

2.13

The legends for the other model features are described later in the tutorial as each feature is
configured and edited.

2.2.3 Assigning New Symbols and Color Codes

In addition to setting the cell attribute that is color coded and displayed, the user may also wish
to change the default color codes. These procedures can be done with the basic ArcGIS tools
and are not directly supported with the WaSh GUI documentation. However the general ArcGIS
steps involved in making the changes are briefly reviewed here so that inexperienced ArcView
users can use these tools during the tutorial.

If an individual color is to be changed, double-click on the symbol in the Layers list.

-.

Untitled - ArcMap - ArcView
Fie | Edit View Insert Selection Tooks Window Help

Model ¥ Layers ¥ Boundary ¥  Simulation ¥

RANLIN@EHIBO R OMH LS

DEE& B X | o o | & e gl @enxe
EBF=] avers]

= O sle_reach

= M WashGrid

Display | Source | Selection F 0| e

[

q
pravirg > R O~ A~ (6] Al i ] Bz UulAr &~

764907963 1081350.486 Feet

2~

2.14

URS

W:ASFWMD_WASH_DOC_12805298\DELIVERABLES\APPLICATION GUIDE\OFFICIAL APPLICATION GUIDE.DOC\12-MAY-08\\ 2-6



SECTIONTWO Getting Started

The following Symbol Selector option screen will appear. Changes can be made through this
screen through various drop-down menus and buttons. For grid polygons, the main symbols that
change are Fill Color (red arrow) and outline color (blue arrow).

Symbol Selector X
Category: ‘AII j Preview
~
Green Blue Sun
Options
Eill Color: N
Hollow Lake Rose . .
Outline Width =
= 0.00 =
Qutline Color: . N
Beige Yellow Qlive
Properties..

Green Jade Blus More Symbols -

Save... Reset
‘ ‘ ‘ ‘ ‘ ‘ v Cancel

2.15

If more than one legend item needs to be changed in a single layer, the symbology for an entire
layer can be accessed at once by right clicking on the grid file name, for example. The
Properties option can be selected from the menu.

Copy
X Remove
Open Attribute Table
Joins and Relates 3

<8 Zoom ToLayer

Visible Scale Range 3

Use Symbol Levels
Selection »

Label Features

‘f:? Convert Eeatures to Graphics. ..

Data 3
Sawve As Layer File...

Properties. .. 2.16
Select the Symbology tab from the tab options below.
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ayer Properties E E
General | Source | Selection | Display[ Symbology | Yisids | Defintion Query | Labels | Joins & Relates |
Layer Name: [ visible

Description:

Credits: |

Scale Range

‘You can spedify the range of scales at which this layer will be shown:

(¥ show layer at all scales

" Don't show layer when zoomed:

QOut beyond: {minimum scale)
In beyond: {maximum scale) K'—z

’TI Cancel | ‘ 2. 17

The following screen lists the default Water features legend. To change any color, double click
on the symbol and choose a different color.

ayer Properties z
General | Source | Selection | Display Symbology | Fields | Defintion Query | Labels | Jains & Relates |
Show
7F Draw ies using unique values of one field. Import..
Categories Value Field Color Ramp
Wiersym =1 | [ —— ——
Unique values, many f
Meteh o symbols 12 (75 bl [ Value [ Letel [Court_|
Quantities
Charts @] | <al cther values> <all other values>
) ; Heading> WaterSym
Muitiple Attributes <
ol I e Canal ?
[E050] Cansl-Res Canal-fies ? J
I rective Inactive ?
[ ] Mo Features No Features 7
Sl w ][] ] Reach Reach 2 3
Reach Canal Reach Canal 7
ReachCanal-les Reach Canal-fles ?
E 777 Reach Res Reach Res ?
777 Reservair Fiesenvoir ?
Add Al Vaues | Add Values... | | Remove Al | Advanced -|
oK Cancel | ‘ 218

Editing polyline or point files works in the same manner. One useful legend change is to change
the Flow Lines symbol from simple lines to arrows. Flow paths are easier to define when the
direction is indicated by the arrow. A more detailed description of the change is discussed in
Section 3.5.

For more detailed instruction on Symbology editing, reference ESRI’s ArcGIS documentation.

2.3 REVIEW OF INPUT FILES

The WaSh model requires various input data sets in order to configure and operate the model.
The data are divided into two general categories: configuration data and forcing data.
Configuration data consists of physical parameters that describe the system, such as topography
and land use. Typically, the configuration data represents spatial variations and is considered
time-invariant. Forcing data consists of input data which acts upon the physical system to alter
flow and water quality. Typically, forcing data will be time varying and constant in space.
However the spatially variable rainfall data may also be used with the WaSh Model.
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Each of the files used in the tutorial are described below. They are all provided in digital form as
part of the tutorial package. The user is encouraged to view the content of these files either in
ArcGIS or in ASCII text editors.

2.3.1 GIS Shapefiles for Model Configuration

The physical characteristics of the basin are represented in the WaSh model on a uniform
Cartesian grid. The spatial distribution of primary basins, secondary basins, land-use, soil type,
topography, canals, rivers and streams, reservoirs and control structures are required to configure
each basin model. The spatial data must all be in the same projection (i.e. state plane, local or
UTM), with units of feet.

2.3.1.1 Model Domain: Watershed Boundary

The configuration file (i.e. shapefile) containing the watershed boundary is: SLE_basin.shp

This file contains one polygon that was created by merging B4, B5, B6, North Fork and South
Fork basins into one polygon. As an alternative approach to providing the information, the user
could supply each basin in a separate shape file and load then all during the configuration
process.

When viewed in ArcGIS, the basin boundary will appear as the red outline in the Figure below.

= Untitled - ArcMap - ArcView

fle Edi iew Insert Selection Tools Window Help

DEES B w0 e ][ &S0 K e v - [Goate twrostre |
AAHETPEDITE R OM roc =] o | Moded v Layers ¥
= d

==
+ Merged SLE Basin Boundary
# [ SLE Tidaly-influenced Basins
= SLE Watershed

# SEWMD Basins
# [ WMD Boundaries
NORTH ST. LUCIE

Display | Source | Selection 20|
Draving = K v AT 0] ial ~jfo -] Bz 0 A~ D~ £~ -~
72791193 1147063.035 Feet 2. 19

2.3.1.2 Secondary Basins

The configuration file (i.e. shapefile) containing the watershed boundary is: SLE_subbasin.shp

This file contains polygons for each of the sub-basins in the B4, B5, B6, North Fork and South
Fork basins and their associated subbasin boundaries, as defined by SFWMD. Unlike the basin
file(s), only one sub-basin file can be provided to the GUI, and sub-basins from all basins
represented in the model must be merged into one shapefile.
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If the user is not interested in attributing the model grid cells with the sub-basin name, then the
basin shapefile can be used in place of the subbasin shapefile and each cell’s subbasin name will
be the basin name.

When viewed in ArcGIS, the subbasins will appear as the colored polygons within the red
outline in the figure below.

. Untitled - ArcMap - ArcView Q@}@
File Edit View Insert Selection Tools Window Help
= = = ® v o | & [1:380533 -8 & O K2 | Edtor ~ -

QAL e B RGN LS G Model = Lg

_\_I = |

= & Layers
= [ SLE Basin Domain

]
= [ 3LE Watershed
]

TEEEDEE
RROOKE

T
G

__‘.. ' it - ..“
AR
)

LAy N

_Display [ Soutce ] Selection a0 @
orawna > R AT AT (@] Avial S0 -] Bz UulAr A Fv o~
773656,504 1135245 633 Feet 2 20

2.3.1.3 Land-use

The configuration file (i.e. shapefile) containing the watershed boundary is: SLE_landuse.shp

The attribute table associated with the land use polygon in the GIS shapefile must have the 3-
digit numeric land use code assigned for each land use polygon. The WaSh model represents
land use at a FLUCCS Code Levels 3. However, as land use is commonly designated with the 4-
digit code (i.e. Level 4), the use must add a field or column to the shapefile’s attribute table
before use, rounding the FLUCCS code to a 3-digit code during processing. The user is expected
to know the field name containing the FLUCCS code. In this tutorial the field name is:
FLUCCSCODE_LEV3.

When viewed in ArcGIS, the landuse data will appear as the colored polygons in the figure
below.
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. Untitled - ArcMap - ArcView E@@
file Edit ¥iew Insert Selection Iools lindow Help

LedsS B © & |[1:380533 LI IR Rl e =
BEZZOH@GEEO RO G @b | Model T La
x [=|

= £ Layers
= SLE Basin Domain

B Land Lise Designation
Land Use Code
Euwrban
[ Agriculture
[JRange Land
Forests
Waker
[ wretlands
M Barren land
[ utlities
= B SLE watershed

% O SLE Subbasins
# [ sLE_subbasins
# [ Praject Canals (Primary Canals)
# O Major Rivers
& WMD Boundaries
= Lake Ckeechobee
=

B SFWMD Basing
O

MM Selection ao 2w 4]
R S ~ow Aw D [olsie |0 sl B I U Av B v o~
B7S726.637 1134915,309 Feet 2 21

2.3.1.4 Soils

The configuration file (i.e. shapefile) containing the soils data is: SLE_soils.shp

Each polygon in the soils shapefile has one of the USGS hydro-group specification of A, B, C, D
A/B, and C/D associated with it. The user is expected to know the field which contains the
hydro-group designation so that it can be identified during the configuration process. In this file
it is called “HYDGRP_C”.

When viewed in ArcGIS, the soils data will appear as the colored polygons in the figure below.
= Untitled - ArcMap - Arc¥iew E@@

fle Edit View Insert Selection Tools Window Help

- = = @B © & |[1:380533 MEIETAR IR Rl v A= 2

RO PEE Ok OMN DG @b | Modd v La
x I [ &l

— |

= £ Layers
= SLE Basin Domain

B SLE Watershed
o

5015
Hydrologic Group
A
Lk
c
o
Missing Data
# O SLE Subbasins
= O Primary Reach
# O Tertiary Canals
# [ Land Use Designation
# [ sLE_subbasins
= O Profect Canals (Primary Canals)
= O Major Rivers
# [ ned_24959530
# WMD Boundaries
B Lake Ckeschobes
=

B SFWMD Basing
O

MM Selection ao 2w 4]
Drawing ~ K ~r AT fletais =0 -] Bz u A~ B g~ =~
B09861,526 1135245.633 Feet 2 22
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2.3.1.5 Surface Hydrology

The configuration file (i.e. shapefile) containing the tertiary canals is: SLE_tertiarycanals.shp.

This file contains polyline features representing the tertiary canal systems in the B4, B5, B6,
North Fork and South Fork basins. During the model configuration, the length of each line
within a cell will be tabulated and recorded as a cell attribute. The file was created by acquiring
a hydrography file for the SFWMD GIS data base and then filtering out miscellaneous polylines
included in the primary reach network (see Section 2.3.1.60f this tutorial). When viewed in
ArcGIS, the tertiary canal data will appear as the colored polylines in the figure below.

% kp_guide_figs_sectiont.mxd - ArcMap - ArcView

Fle Edit Wiew Insert Selection Tools Window Help

bR & B Cal & 1300533 MR- k? | Edror > e
(RO ) &= k©# DS Model > Layers > Boundary v Simulation =

x

= £ Layers
= SLE Basin Domain

]
B SLE Watershed

anals)

& WMD Boundaries
B Lake Okeechobes
=

= [ SFwMD Basins

Display [ Source | Selection ab 24
Draving » K O~ A~ 0] Arial A0l Bz U A D~ £ ¢~
783566.226 137688,226 Feet 2 23

2.3.1.6 Primary Reach Network

The configuration file (i.e. shapefile) containing the primary river and canal system is:
SLE_reach.shp.

This file contains polyline features representing the major rivers, canals and the centerline of the
estuary in the B4, B5, B6, North Fork and South Fork basins. The file was created by acquiring
a hydrography file for the SFWND GIS data base and then filtering out miscellaneous polylines
that were included in the tertiary canal system.

The designation of the hydrography as part of the tertiary canal system or the primary reach
network is the discretion of the user and the Model Theory Manual (Section ?.?) should be
consulted for guidance on using these features.

When viewed in ArcGIS, the primary reach data will appear as the colored polygons in the figure
below.
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= Ap_guide_figs_section1.mxd - ArcMap - ArcView

Fie Edt View Insert Selection Tools Window Help

[ « + [4zz30 <] 22| & @ B W2 | edeor ~ - s
CRCTE-R | Bk @M R Madel ¥ Layers * Boundary ¥ Smulation ¥

= £ Layers
Bl Lake Okeechobes
()

# O Project Canals (Primary Canals)
# O major Rivers
& SLE Biasin Domain
# Primary Reach
# [0 SLE Subbasing
& WD Boundaries
& SLE Watershed
# [ SLE_subbasins
# O Digitsl Elevation Msp
# 0O sous
# O Tertiary Canals
# O Land Use Designation
Bl SFWMD Basins
1

Display [ Source | Selection

R R
Drawing * R O~ A~ 0] Arial S0 -] B 7 U|lAY &~ Sv =~
507108.021 1135653.692 Fest 2 24

2.3.1.7 Topography

The configuration files containing the DEM topography data are a collection of files all with the
base name: SLE_topo_sp. Inside the configuration folder, a subfolder named SEL_DEM
contains all of the required files. While in ArcGIS, selecting the first SLE_topo_sp file listed
will open the raster, which actually resided in another subfolder named SLE_topo_sp within the
DEM folder.

This file contains a raster grid with elevation data in feet at the centroid of each grid cell. The
vertical datum of this file essentially sets the project datum and all other vertical information,
such as weir crest elevations and tidal elevations should be referenced to the same datum.

When viewed in ArcGIS, the topography data will appear as a grayscale image in the figure
below.

m WASFWMD_WASH_DOC_12805298\DELIVERABLES\APPLICATION GUIDE\OFFICIAL APPLICATION GUIDE.DOC\12-MAY-08\\ 2— 1 3



SECTIONTWO Getting Started

= Untitled - ArcMap - Arc¥iew
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2.3.1.8 Reservoirs

Reservoirs can be configured in the WaSh model in two ways, either by providing a polygon
shapefile with the footprint of the reservoir, or by drawing it on the model grid using GUI tools.
This last approach is intended to allow the user to quickly experiment with alternative reservoir
designs without the need to geo-reference the polygons in shapefile. In the tutorial, both
approaches are used. The configuration file (i.e. shapefile) containing the reservoir footprint is:
SLE_reserviors.shp

In addition to the reservoir footprint, other attributes of the reservoirs such as their lining
characteristics, height and operational features need to be specified. These data should be
collected prior to configuring the WaSh model. In this tutorial, the data are provided later, in the
section on adding reservoirs.

2.3.2 Time Series Files for Model Forcing

Model forcing data consists of input data which acts upon the physical system to alter flow and
water quality outputs. Forcing data includes meteorological data such as rainfall, evapo-
transpiration, radiation, temperature, point sources and boundary conditions. Some forcing data
is required for a simulation, whereas some data is optional and depends on the water flow and
water quality options used in the WaSh model configuration.

2.3.2.1 Rainfall for All Models

The time series file for providing rainfall data is: SLE_raindata.txt. It is an ASCII tab-delimited
text file with columns for year, month day, hour and rainfall in inches/hour. Details of the
required file format and period of record are provided in the User’s manual in Section 3.2.1.1.
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The data in this example file extends from 1/1/1993 to 1/1/2005. Thus, the period of the
simulation must be within these limits. However, other time series input files may further limit
the simulation period.

2.3.2.2 Evapotranspiration for All Models

The time series file for providing evapo-transpiration (ET) data is: SLE_evapdata.txt. ET is also
reported as an ASCII tab-delimited text file with columns for year, month day, and potential
evaporation in inches/day. Details of the required file format and period of record are provided
in the User’s manual in Section 3.2.1.2.

The data in this example file extends from 1/1/1965 to 1/1/2005. Thus, the period of the
simulation must be within these limits. However, other time series input files may further limit
the simulation period.

The daily potential ET values from this input file are modified in the WaSh model by a land-use
dependent coefficient to represent variations in leaf cover and soil conditions for each land use.
These values are accessed via the WaSh GUI edit menus are described in Section 6.1.5 of the
User’s Manual.

2.3.2.3 Solar Radiation for Water Quality Simulations

The time series file for providing daily solar radiation data is: SLE_total_radiation.txt. It is an
ASCII tab-delimited text file with columns for year, month day, and solar radiation in
Langely’s/day. Details of the required file format and period of record are provided in the User’s
manual in Section 3.2.2.1.

The data in this example file extends from 1/1/1993 to 1/1/2005. Thus, the period of the
simulation must be within these limits. However, other time series input files may further limit
the simulation period.

The daily solar radiation is mapped to a diurnal variation using parameters that specify the
seasonal sunrise and sunset time suing a half-sine function.

2.3.2.4 Temperature for Water Quality Simulations

The time series file for providing daily water temperature data is: SLE_temperature.txt. It is an
ASCII tab-delimited text file with columns for year, month day, and temperature in degrees
Celsius. Details of the required file format and period of record are provided in the User’s
manual in Section 3.2.2.2.

The data in this example file extends from 1/1/1993 to 1/1/2005. Thus, the period of the
simulation must be within these limits. However, other time series input files may further limit
the simulation period.

2.3.2.5 Reach Point Source Data

Three files are provided for specify source data to reaches. They are: C24_discharge.txt.
C23_discharge.txt, and C44_discharge.txt.
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These files are ASCII tab delimited text files with columns for year, month, day, flow and then
eight columns for the concentration of each of the eight advanced water quality constituents.
Details of the required file format and period of record are provided in the User’s Manual in
Section 3.2.3.2.

These files are intended to represent the upper basin discharges at the control structures. They
contain both the flow and water quality loads based on measured data at those locations. The
presence of the water quality concentrations is only required for the Advanced Water Quality
Simulation (Section 7.0). If only hydrology and hydrodynamics were being simulated (Section
4.0), they would not be needed in the input files, and if present, the data in the advanced water
quality columns would not be used in the simulation.

2.3.2.6 Downstream Tide Boundary Condition

The time series file for providing tidal elevation data at the downstream boundary is: tidalbc.txt.
It is an ASCII tab-delimited text file with columns for year, month day, hour and tidal elevation
in feet referenced to the project datum. Details of the required file format and period of record
are provided in the User’s manual in Section 3.2.3.3.

The data in this example file extends from 1/1/1993 to 12/31/2005. Thus, the period of the
simulation must be within these limits. However, other time series input files may further limit
the simulation period.

2.3.2.7 Downstream Water Quality Boundary Condition

The time series file for providing tidal elevation data at the downstream boundary is: wq_bc.txt.
It is an ASCII tab- delimited text file with columns for year, month day, and 8 columns, one for
each of the eight advanced quality constituents Details of the required file format and period of
record are provided in the User’s manual in Section ?.7.

The data in this example file extends from 1/1/1995 to 12/31/2005. Thus, the period of the
simulation must be within these limits. However, other time series input files may further limit
the simulation period.
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Prior to generating a new model, all the configuration GIS files and forcing data text files should
be located in a convenient location. For this tutorial, copy the SLE directory from the tutorial CD
to the root C: drive. The SLE directory contains a sub-directory called “/configuration_files”
which contains all of the input files needed for this tutorial. This folder organization is
recommended, but optional, and any folder name and location can be used.

3.1 DEFINING MODEL NAME AND PATH

To create a new model, open an ArcGIS session and initiate the WaSh GUI Toolbar (Section
2.1.3). From the “Model” menu, choose the "New Model” option.

Ele Edit View Insert Selecton Tools Window Help

Model ¥ Layers v Boundary v  Smulation v [CRCOEHE LN ] kOM2 S

Diplay Selecton DLIERO ]
Draning K L= ASs 0] Aial Ao~ Bru A &~ -

34,141 667,401 Unknown Units 3 1

The New Model screen will allow the user to direct the Seed File path, name a new model, direct
the model generation folder and describe the model.

Path to Model Seed file
C:\Program Files\\washGUI\SeedFolder Select

This mode! will be created under this folder
{Not Set) Select

Mame of model (20 chars or less)

All core files for this WaSH Model will be stored in this folder
(Not Set)

File to look for to open this \WaSH Model
(Not Set)

Model Description

Cancel

3.2
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If this is the first execution of the WaSh GUI, the user will need to specify the Seed File location.
The Seed file was placed in a designated path during WaSh Installation. The default file path is:
C:\Program Files\WaShGUI\SeedFolder. Use the associated select button, which will launch a
browser window. Navigate in the browser to the seed folder and select it. If an alternative path
was designated during installation, designate that same path in the browser.

Next, specify the Model folder using the associated select button. Select the SLE directory from
the browser. If a project directory was not created prior to starting the model, a new folder can
be created within this window using the “Make New Folder” option. Once the folder is created, it
is recommended that all configuration and forcing data files be stored in the model directory
before continuing with the model configuration.

Additionally, it is recommended that model folders be created on a local or C:\ drive, to increase
processing speeds. Operation of the model over Network drives can slow processing speeds and
increase model run times.

[: or rolder mg

+ [ icons el

# | ) Klosterman

H ) lox

H (2 Mew_Madel

H () pix

+ |} Program Files

1 [T} Python24
=]

+ | ) SUPPORT

H () WINDOWS

b

[Make MNew Folder ] L Ok ][ Cancel ]

3.3

Next, a name for the model must be provided. Simple model names are suggested, as the original
project name is often amended in successive runs created during calibration and model variation.
Once the name is defined, the GUI will assign a model core file folder named “SLE” and create a
model file called “SLE.cid”.

The core file folder will be the location of all of the shapefiles and database files generated by
the GUL

The SLE.cid was created by the GUI using the model name with the “.cid” extension. The
model is identified by this file and each time a model is to be reopened, the user will identify the
model using the .cid file. If the GUI session is aborted prior to generating the grid (see the next
step), then the SLE.cid file will not be valid and the user will have to start with the New Model
menu.
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(‘ Mode 1

Path to Model Seed file
C:\Program Files'washGU\SeedFolder Select

This model will be created under this folder
C:ASLE Select

MName of model (20 chars or less)
|SLE

All core files for this WaSH Model will be stored in this folder
CASLESLE

File to look for to open this \WaSH Model
CASLESLESLE cid

Model Description
SLE Mode! for Application Guide|

Continue | Cancel |

3.4

Type in a model description and select the continue button to proceed to the next step.

3.2 DEFINING THE MODEL DOMAIN AND GRID GENERATION

The first step in configuring the model is specifying the model domain. The model domain is a
rectangle, the extent of which covers the entire basin or basins that comprise the model. The
model domain can be defined by the extent of a primary basin, watershed, or river catchment.
After having selected the “Continue” button from the “New Model” menu the following menu
should be displayed:

rmGridCreation T

The extent of the grid will be taken from the
extent of the selected shapefiles listed below.

Add
[
[zns
=

Cancel
XY Extent

MinX: (Unknown)  MinY: (Unknown) Scale: (Unknown)
MaxX: (Unknown)  MaxY: (Unknown)

Miles \Wide: Miles High:
Cell Size Number of
‘width (in feet) Rows: (Unknown)

Cals: (Unknown)

3.5

Select the “Add” button, which allows the user to choose the shapefile(s) that will define the
maximum extent of the model domain. Navigate to the SLE/configuration_files folder and select
the sle_basin.shp file. Then, select the add button.
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le_tertiarycanals.shp

Name: |s|e_baswn.shp

i

Show of type: |Feature classes j Cancel

3.6

Typically, one file with the basin boundary is chosen. However, by allowing the user to select
more than one shapefile, the WaSh GUI can be used to combine several adjacent basins or
watersheds into an aggregated model. It is important to note that if multiple files are chosen,
they should be adjacent polygons, sharing a common boundary line. As discussed in Section 1.3,
the example in this guide uses a model boundary that combined the North Fork Basin, South
Fork Basin and Basins 4, 5, & 6 of the SLEW. These files were merged using ArcGIS into a
single polygon shapefile prior to model generation.

Now select the “Calc Extent” button. This function will calculate the horizontal and vertical
extents of the domain and is useful information for setting the model grid cell size.

rmGridCreation 1
rmGridCreation he
The extent of the grid will be taken from the Add
extent of the selected shapefiles listed below. _
\sle_basin shp Add Clear
Clar (ke )
Cancel

Scale: (Unknown)

Minx: 803270
Maxx: 926219
Miles \wiide: 23.1

MinY: 964804
Max': 1132479
Miles High: 31.76

Scale: (Unknown)

Number of
Rows: (Unknaown)

Cell Size Number of
‘width (in feet) Rows: (Unknaown)

Cols: (Unknown)

Cols: (Unknown)

3.7

Next, designate the cell size by typing 5280 into the Cell Size prompt (Figure 3.8). A longer cell
length will produce fewer grid cells, lower resolution and faster processing speeds. A shorter
cell width will produce more grid cells, finer resolution and slower processing speeds. The GUI
will display the number of rows and columns needed to fill the model domain. Select the
“Create Grid” button to start the grid generation processing (red arrow).
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The extent of the grid will be taken from the
extent of the selected shapefiles listed below.
“sle_basin shp Add
Clear
Create Grid
Cancel
XY Extent
MinX: 803270 MinY: 964804 Scale: (Unknown)
MaxX: 925219 MaxY: 1132479
Miles \wide: 23.1  Miles High: 31.76
Cell Size Mumber of
‘wihdth (in feet) Rows: 24
|5280 Cols: 32
3.8

Grid generation may take a few minutes, but a timing window will appear to illustrate the
generation progress. When the grid has been generated, it will appear as a Cartesian grid as
shown in Figure 3.9. In Figure 3.9, the SLE basin boundary has been displayed to show how the
grid relates to the specified basin boundary file. The red outline will not be on the user’s display.
The default coloring of the grid may change with each new model generation, which is an
artifact of ArcGIS programming that will not interfere with the WaSh operation.

Model ¥ Layers ¥ Boundary ¥ Simuation ¥ AT Ok OME S
[N = =i (i) ) & |[1471.508 RARET:AF N Nl v
= £ Layers b
5 B sle_basin T
o i
Bl WiashGrid 4
m ] ==

=

L] In]
JEp==
1
| -.]

Drawng * K [ 1A lh\ﬂnzggv&v,_)j_
At the completion of the grid generation process, the SLE.cid file becomes valid and can be used
to re-open the model. All subsequent changes to the model are saved instantaneously and
automatically by the GUI and there is no need to manually save subsequent work on the model.
However, upon exiting ArcGIS the user will be asked if the .mxd file needs to be saved. The

.mxd file does not contain any model information and the user should select the ‘no’ option.

Dispiay | Source | Selection aO|&w

The next section describes the steps for opening an existing model. Close this WaSh model
session by selecting the Exit button under the Model menu. This will close the existing wash
model and associated files but will leave the ArcGIS running and the WaSh toolbar initiated.
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3.3 OPENING AN EXISTING MODEL
Select the Open Model option under the Model menu.

Fle Edt Vew Insert Selecton Tools Window Hep
Mea = oy~ oy~ Smidebon ™ [ORCR--ER SN ] L N Ay
New Model B & | AR N x?

an|an o] ]

‘
Drawing * R [ A= 0] Al -t sl Bz o AY B S |

-16.52 570.485 Unknown Units. 3 . 1 O
A windows browser (figure 3.11) will appear. Navigate to the SLE project directory.
Open 2
Lookin: [ 23 SLE =l cf B~
LY Shcore
£6) [ 5Le.cid
My Recent
Documerts
DLeép
My Documents
Myé:m‘?mer
<«
.
Myp?:zt:;mk File name: ‘ j Open
Files of type: | Wash Mode! Files (".cid) -~ Cancel 311

Select the SLE.cid file and then the Open button. The Model will appear as in the figure below.
Only the generic Model domain in a monochrome default legend will open initially. If additional
model configuration has been completed, the “Change Legend” option in the Model menu can be
used to code the grid legend based on the configured basins, land use, soils, or water features.
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Fie Edt View Insert Selection Tooks Window Help

Model > Layers ¥ Boundary ¥  Simuation ¥ [OROR--IERUN" ] ] Ak O#M S
DEESE (i} & |[r47.599 BRI ON- Rail vs
- & Laye ]

rs
Bl WashGrid
]}

G

Displ:

[Souce [ seteston | 1 5 | 2w ¢

O~ A~ @) Al =l BrulAr B~ S

906544,009 1139289.502 Feet

34

ATTRIBUTING THE GRID

3.12

The next step in the model configuration is specifying the cell attributes. Tools for mapping
physical basin attributes onto the grid are available in the Layers Menu on the WaSh Toolbar.

3.4.1

Secondary Basins

Secondary Basins are typically mapped to the grid to help refine the overland flow paths of the
watershed system.

Fle Edit View

Model v |Layers ¥ Boundary v  Simulation ¥ EELOP = kOGS
0 = o & |[1471.5% RANEYAR N Rl

= -
(55 1oy SoiTypes I

Insert Selection Tools Window Help

Canals

Reservairs
Reach Network

Flow Lines

_Display [ Sourcs [ Selection TR BT Ol
Draving ¥ R O~ A~ |lo) Aral =l - B rulA~ &~ i~

764300,449 1108995,793 Feet

|Add Edit Basins Layer

Select the Basins option from the Layers menu and the following a browser screen will appear.
Navigate to the “configuration_file” folder, select the sle_subbasins.shp file, and select the

“Add” button.
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_basin.shp
_landuse.shp
_reach.shp
_reservoirs.shp
_zoils.shp

_tertiarycanals.shp

Name: |sle_subbasins shp
Show of type |Faaiur3 classes j m

3.14

Once the sub-basin file is added, the user is prompted to specify the Fields within the shapefile
that contains the basin name and the sub-basin names. In the basin name query, select the field
“BASINS” and then “OK”.

(Optional) Select the Field you want to use for
the Basin Names

-

0K | Skip |
) 3.15
The sub-basin field name menu appears. Select the field name “SECONDAR_2" and then
GCOK”‘

(Optional) Select the Field you want to use for
the Sub Basin Names

DK" | Skip |

A 3.16

Designating the basin and sub-basin names allows for certain post-processing options to be
performed based on the basin or sub-basin designation. The user has the option to skip the field
selection process. If this option is chosen, the attribute fields for the grid will be populated with
the project name.

At the completion of this processing step, any cells that are not within the Basin boundary will be
considered inactive and are eliminated from the model and no longer shown in the WaSh GUI
displays. The GUI displays the active cells in the grid with the original shapefile polygons as an
overlay at the end of this step, as shown below:
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Fle Edt View Insert Selection Tooks Window Help
Model > Layers ~ Boundary = Simulation ¥ [CRORHE-R N | SR O Y
DEE & ® L5 & [147158 MREvAr L R=ii vs
= & Layers
= M Basins
]
= B WashGrid
[
Display Selection LR I
Drawing * K (A s 0] Al 0 -l Bry Ay Ay S
882800.291 1138880, 128 Feet 3 . 1 7

The model grid cells along the edges of the sub-basin polygons often extend beyond the polygon
edges due to the irregular basin boundaries. The area assigned to each cell along the edges is
reduced in the model to match only the area of the sub-basin polygon coincident with the cell.

When the sub-basin attributing is completed, selecting the Basins options under the Layers menu
will launch another menu with additional options. Select the Layers/Basin menu and the
following menu will appear:

Layer Actions

| ShowHide |

Remaowve |

3.18

Select the “Show/Hide” menu option and the original sub-basin shapefile display will be toggled
off and the view appears as shown in Figure 3.17.

fle Edit Yew [nsert Selecton Tools Window telp
Model = Layers = Boundary ~ Smuation v [ONCEHS-RYN ] FERNSI N N Y
DEd& @ © & |[1471598 AR R =i v
EF=] 1 ayers]
&l O Basins ]
[}
Bl WashGrid
[}
]
[ i
[
L
]
|
]
]
I
]
IC|
[EEEE
[N
Display Eae eo|an [
Drawing v R O~ A~ o] Al =l B zru Av &~ S~ ]
836540.978 1140108.251 Feet 3 . 19
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The Layers/Basin menu shown in Figure 3.18 also has a “remove” option. This option can be
used to remove the existing sub-basin mapping and replace it with a new one. At anytime the
model grid cells can be color-coded according to existing attributes using the tools described in
Section 2.2.2. These general GUI tools apply to the land use, soils and topography mapping
procedures also and are described next.

3.4.2 Land Use Mapping

The next option under the Layers menu is Land Use mapping. The WaSh Model is designed to
operate using a 3-digit land use code based on the FLUCCS code, discussed in Section 2.3.1.3.
To begin the land use mapping, select the “Landuse” option from the Layer menu.

Layers * Boundary ¥
Basins
Soil Types
Canals
Reservairs

Reach Network

Flow Lines

3.20
Using the windows navigator, select the sle_landuse.shp file.
_subbasins.shp
sle_tertiarycanals.shp
Name: |s|a_\anduse shp
Show of type |Faaiur3 classes j Cancel
3.21

A land use code level prompt will follow. (see Section 2.3.1.3 for land use code description)
Select the Level 3 option.

Select Land Use Level to use

ErE -

oK | Cancel |

3.22
Next identify the field that contains the numeric land use code by selecting “FLUCS_LEV3”.
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[ist Dialog X
( W

Select the Field that contains the Land Use
Level 3 Codes

v
0K | Cancel |

A

Landuse mapping may take several minutes to process, and the GUI display will appear as

follows during the processing.

Fle Edit View Insert Selecton Tools Window Help
Model ¥ Layers ¥ Boundary ™  Simulation fFAFZTO@ LS N I Y
D& ® © & |[r471sse ERNAFOK- Y=Y
x =
= M Landuses
E WashGrid
=
Display Selection IR 2
prawng > R O~ A~ [0 mal 0] B s UulAr D #~ |
766947.322 1048408.374Feet

When the process has completed, the GUI display will contain the active grid cells and the

3.23

3.24

polygons from the sle_landuse.shp file. The land use attribute is now available in the Change
legend menu. Remove the sle_landuse.shp file layer by selecting the “Show/Hide” toggle from
the Layers/Landuse menu and then change the legend by selecting the “Change Legend” option

in the Model menu.

Mew Model
Open Model

Change Legend

Open Model Table
Open Reach Table
Export

Copy Model

Choose “Land Uses” from the drop down menu:

3.25
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f Ch.a.nge Grid .E_egend.

Choose Legend Symbology

Water Symbol: ;J
@_L 3.26

The Model grid will now be color-coded based on the attributed land use designation.

= “Untitled = Arcap - ArcView

File Edit View Insert Selection Tools Window Help

Mot = Loyers = Bondery ~ smisten - | Q@ QHEHOBE DI I R OH L LT
D@ H& & BRX|o o [ -h&”@&g‘yg‘

=&

id
LULEVEL3

I 6500 - 699
I 700 - 739
I 500 - 599

Display Selestion am|e Sl
Dawng ~ K 0 O~ A~ /= o)Al S0 -] Bz u Av &~ E~ |
B 3 27

Figure 3.28 shows a comparison of the land use spatial distribution available in the
sle_landuse.shp file and the land use as it is mapped onto the model grid. (Note: this figure was
prepared for use in this guide and it is not part of the WaSh model GUI).

3.28

3.4.3 Soils Mapping

Soils attribute mapping is very similar to the landuse mapping. From the Layers menu, choose
the Soil Type option.
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Layers * Boundary «

Basins
Land Uses
Canals
Reservairs

Reach Network

Flow Lines

3.29
From the browser window, select the sle_soils.shp file and select the “Add” button.

e

Look in |D Corfiguration_files j | P ,EE_:
| sle_basin.shp

J gle_landuge.shp

| reach.shp

_subbasins.shp
_tertiarycanals.shp

Name:

Show of type: |Feature classes

3.30
Next select the field which contains the soils attributes and then select the “OK” button. (More
information about soils type attributes can be found in Section 2.3.1.4).

List Dialog w
Select the Field you want to use for the Sail
Types
HYDGRP_C v
oK | Cancel |

3.31

The model may take a few moments to map the soils attributes onto the model grid and the
display will appear as follows:
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 TUntitled - ArcMap - ArcView

Eie Edit View Insert Selecton Tools Window Help
Model ¥ Layers ¥ Eoundary ¥ Smulation ¥ QAP EH PO ROM S &S
DEed&| B X |« o | & |[147159 MEEAFN Y i v
EF=1
= M SoiTypes
=
= B washerid
LULEVEL3
Co
M1i-99
I 100 - 199
I 200 - 299
300 - 399
I 400 - 999
I 500 - 599
500 - 699
oo 700 Creating the Process Layer (This can take a while)
Cancel
Display Selection IR I
Drawing * K E | O~ Al |[@Ad [0 -] Bz ulA~x &~ £~ 1
765309.824 1132330, 137 Feet 3 . 3 2

When the process has completed, the GUI display will contain the active grid cells and the
polygons from the sle_soils.shp file and the cells will still be color-coded according to land use.
The land use color coding is shown because it was the last legend chosen (see previous section

F Untitled - ArcMap - ArcView

File Edit View Insert Selection Tools Window Help
Model » Layers * Boundary ¥ Smulation v ._ R YT
= I R e AT =11

Bl WashGrid
LULEVEL3

I 200 - 259
I 300 - 339
I 200 - 499
I 500 - 599
I 6500 - 699
I 700 - 739
I 500 -899

Dispiay Selection Bo| e 0 | ,]Z
pawng ~ K G0 E O+ Al @m0 <] B 2 U Ar & £~ ]
i 765300.824 1115545784 Feet 2 3 .33
Remove the sle_landuse.shp file layer by selecting the “Show/Hide” toggle from the
Layers/Soils menu. The soils attribute is now available in the Change legend menu. Change the
legend by selecting the “Change Legend” option in the Model menu.

MNew Model

Open Model

Open Model Table
Open Reach Table
Export

Copy Model

3.34

Choose the “Soil Types” option:
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:. Change Grid Legend
Choose Legend Symbology
3.35
The wash GUI display will now appear as:
“-,_ Untitled - ArcMap - ArcView w1
File Edit View Insert Selection Tools Window Help
Mot = Loyers = Bondery ~ smisten - | Q@ QHEHOBE DI I R OH L LT
DSE& L B@% o~ & o L &S0 R
Display Selestion o[ | ’|z
Eeven k?‘.@\D'ﬁjﬂ\@ml S0 -] Bz u Av &~ E~ |
| [s36950.352 1139289.502Feet /| 3 . 3 6

The following figure illustrates the side-by-side comparison the model grid soil attribute

mapping as compared to the configuration soils input file.

Soil Hydrogroup
[ Missing data
Sail Hydrogroup

L]

3.37

Figure 3.37 shows a comparison of the soils spatial distribution available in the sle_soils.shp file
and the soils data as it is mapped onto the model grid. (Note: this figure was prepared for use in

this guide and it is not part of the WaSh model GUI).
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3.5 DELINEATING SURFACE HYDROLOGY

Surface hydrology is comprised of the primary reach and tertiary canals. The primary reach
consists of major drainage features, such as named rivers and project canals. The primary reach
should be the main drainage flow of the system. The tertiary canals coverage should include
tertiary canals, secondary canals, and less prominent natural drainage, such as smaller rivers,
creeks, and streams. Both features should be supplied as polyline shapefile coverages. The
tertiary canals are actually mapped first, followed by the primary reach.

3.5.1 Tertiary Canal Mapping

From the Layers menu, choose the “Canals” option.

Layers * Boundary *

Basins

Land Uses
Sail Types
Reservairs

Reach Metwork

Flow Lines 3 38
A file browser will open. Select the sle_tertiarycanals.shp file and select the “Add” button.

_landuse.shp
_reach.shp
_reservoirs.shp
_sails.shp
subbasins.shp

Name: |s|e_tertiary|:anals shp
Show of type: |Fealure classes j Cancel

3.39

At this point, the user is presented with two options to select the polylines within the shapefile
that are used to represent tertiary canals: either “use original” or “filtered”.

Select the Field you want to filter by, or click
Use Original

I

oK | UseOriginal |

3.40
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The “use Original” option is the simplest and results in all polylines in the sle_tertiarycanals.shp
file to be used. Alternatively, the user could use the “filter” by designating a filter field in the
shapefile table. The GUI would then only use those polylines with a non-null field value for the
selected field. This application would be useful if the effects of removing a section of the canal
system were to be studied. The original file could be amended with a new field and only the
tertiary canals that were to remain in the model would contain a non-null vale in the new field.

However, in this example there no such field attribution has been done and all tertiary canals in
the sle_tertiarycanals.shp file will be used. Select the “Use Original” button to begin the
processing. The mapping process may take several moments during which the display will
appear as:

Fle Edit View Insert Selecton Tools Window Help

Model * Layers > Boundary ~  Simulaion ¥ ORORRW RN K 8 A O#H SR
DEE& + @RX |0 o | b 14759 ERECATE N=01vs

= £ Layers

B M canals
5 O soiTypes
O

M WashGrid
[ <all other values>
Sail

_Display [ Source | Selection @@ > |
Drawing * R () N 0] Aial o B zru Ax d- £ |
755309.824 1091802.066 Feet 3 .4 1

When the mapping process has completed, the tertiary canal coverage will overlay the model
grid and the display will appear with model grid color-coded with the previously selected soils
attribute:

[F= X 0tea Archap™ ArcViow

File Edit View Insert Selection Tools Window Help

Model ¥ Layers ¥ Boundary ¥ Smuation ¥ QAP [ S RS

DS B '] & |[1:471599 RAREY- AN il v

= £ Layers
Bl Canals

= O soiTypes
=

Bl WashGrid

[ <all other values»
sl

L}

(=1

msD

mc

HEcp

o

Display SEERET O &g 2
Draving R 2|0~ Al o) Aval St -] Bz u Av &~ #~ |

777181683 1139698877 Feet / 3 '42

Choose the “Change Legend” option from the Model menu and select the “Water Features™:
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"Change Grid Legend

Choose Legend Symbology

3.43

This will cause the display to show the cell “type” attribute. Two cell types are relevant at this
point, “canal” and “no feature”. Note that most cells are “canal” cells because of the dense
network of tertiary canals in the basin. The grid will appear as:

%- Untitled - ArcMap - ArcView :@@
File Edit View Insert Selection Tools Window Help
Mot = W [tyers M By oy = i = [CROBFRLEUE: TR kO#M 22
DNEH&E B e o e o] & @O

Bl WashGrid
[ <all other values»

Do Features

[ Reach

Il Reach-Canal
EHReach-Canal-Res
EZReachRes

Diplay Selection LR o[
Drawing * R g/ 0~ A~ 0] Aral o] s ulAr B S ]
B99584.643 1138470.753 Feet % 3 44

The polylines from the sle_tertiarycanals.shp feature be removed from the view by selecting the
“Show/Hide” toggle button from the Layers/Canals menu.

The cell types will continue to change as other features are added to the SLE WaSh model.

3.5.2 Primary Reach

The second step in mapping surface hydrology is to specify the primary drainage system or the
“reach network”. From the Layers menu, choose the “Reach Network™ option.

Layers ¥ Boundary ¥
Basins
Land Uses
Soil Types
Canals

Reservoirs

Reach Network

Flow Lines 3 45
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In the browser screen, select the sle_reach.shp file and select the “Add” button.

Look in |D Configuration_files
&l sle_basin.shp
&l sle_landuse.shp
sle_reach.shp
=l sle_reservoirs.shp
Sl sle_cails.shp
=l sle_subbasine.shp
sle_tertiarycanals.shp
Nare:  [oe each s
Show of type: |Fealure classes j Cancel

At this point the user is presented with two options to select the polylines within the shapefile
that are used to represent the primary reach: either “use original” or “filtered”.

Select the Field you want to filter by, or click
Use Original

I -

oK | UseOriginal |

3.47

As described in the previous section, the “use Original” option is the simplest and results in all
polylines in the sle_reach.shp file to be used. Alternatively, the user could select a field in the
file. The GUI would then only use those polylines with a non-null field value for the selected
field. In this example there are no fields available for selecting because the sle_reach.shp file
does not have the filter attribute field. Select the “Use Original” button.

Next, the reach segment length will need to be designated. The segment length must be short
enough to provide adequate detail of the flow path of the main channel of the reach but not too
short that model simulation time is increased unnecessarily. As with the grid cell size, more
reach segments will require additional simulation time. Also, during high flow periods, shorter
segments can cause instability in the reach network. Conversely, reach segment lengths should
be short enough that the accurate placement of structures and inflow points can be located since
the structures must be placed at segment junctions. The default reach segment length is 1000
feet. As a general guideline the segment length should on the same order of magnitude as the
cell width.

Set the segment length to 3000 and select the “OK” button.
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Enter the segment length you would like to
use. (Default is 1000)

|3000|

oK | Cancel |

A 3.48

The reach processing may take several moments during which the display will appear as:

Fie Edit View Insert Selecton Tools Window Help
o= R i = oy ey~ et RQrETTP 19 k ©# 587
DEHS B X | o o | & |[anses ST 1=

= & Layers
SR vizshGrid
=

Creating Branch 4 of 16

Display Selection IR o
ping = K O~ Al = o Bl ST

765309.824 1079520.833 Feet

Occasionally, when larger grid cells are used, the following text box will appear. This is simply
an indication that one or more segment lengths were too short and therefore the shorter lengths
have been merged automatically, to avoid reach instability issues. Select the “OK” button and
the model to continue processing the reach network.

Found one or more segments that is less than 30%: of the desired segment length.

3.50

When the reach network processing is complete, the display will be modified to show (1) the
reach network, (2) changes is the cell ‘type’ attribute and (3) the end points of any branch in the
reach network. Figure 3.49 shows these changes.

The reach network appears as alternating red and blue lines. Each alternating color represents a
unique reach segment, allowing for the easy identification of reach segment endpoints and center
points. Easy identification of the end points is important when adding structures (Section 5.2).
In the Reach legend, the red and blue lines are identified with a ‘0’ and a “1”. This is purely a
segment attribute convention to allow for alternating the color of adjacent segments.

The grid coloring has also been updated to indicate the identification of some cells as “reach-
canal” cells. The ‘reach-canal’ cells now appear with yellow shading. No green cells (‘reach’
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only) exist in this example SLE model, do to the overwhelming concentration of tertiary canal
cells.

The “Reach Endpoints” coverage will also be displayed, indicating the terminal points of each
reach branch. Initially all endpoints will be colored blue. The next step in the processing is to
designate on one reach network terminus as the basin outfall and then perform the flow analysis,
which determines the downstream path of the system and numbers the reach segments. A system
may have more than one basin outfall point if it contains more than one primary reach. Each
basin outflow will need to be designated.

Model ¥ Layers ¥ Boundary ¥ Smulation ¥

DEES @ i +

= & layers
Bl ReachEndPoints
* <all other values>
Status

-
Bl WashGrid

[ <all other values>
Wiatersym
I Canal
[Z] CanalRes
I Inactive
[ No Featu
M Reach
Reach-Canal
EAReach-Canal-Res
EZRreachRes
[Z3Reservair
Display Selection 3D g Bl
Drawing ~ R O~ Al=| @) Azl St =] B s ulAr &~ F~ |

899584.643 1134786.383 Feet 3 ‘5 1

To designate the basin outfall, return to the Layers menu and chose the Reach Network option
again.

Layers ¥ Boundary ¥
Basins
Land Uses
Soil Types
Canals

Reservairs

Reach Network:

Flow Lines 3 ‘52

Since the reach networked has now been created, the menu will provide additional options.

Layer Actions

ShowlHide |

Remove |

Flow Analysis |

3.53

The “Show/hide” button will toggle the reach network display on and off. The “remove” button
allows the user to delete the existing reach network and develop another one. The last button is a
tool to designate the basin outfall, which is the last step in creating the reach network. Select the
“Flow Analysis” button and the following screen will appear:
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Flow Analysis

Tag Outflow Points

Begin Flow Analysis
3.54

Select the “Tag Outflow Points” option. The cursor will change in the ArcGIS session, which
allows the user to select a terminus point. Select the point as indicated in Figure 3.55.

e Tt e - Archeap - Arc¥oew
Do |Edt Pew [wert Jelection [och fErdow D
Vodd v Lo v Barday ¥ Sebsen QPR OPEHEIROM N L
D EE Bx & [1amms BT B=0]
=|

o
Doty | Sousce | Selection 'é-a ER ) 1sf
sk O~ A7 fdiws St =l B sy A B g
3.55

H13 5T 505 et

Now select the “Flow Analysis Tool” from the “Flow Analysis” menu. The segments will be
numbered and the display will be modified to show the designated basin outfall which is now

red, as shown below (pink circle).

" 'Untitled - ArcMap - ArcView

ction Tools Window Help

oy~ Smigien | @Q U RO @E D Bk O S D T
R R 2 EAE R A X R=1]

Bl WashGrid
[ <all other values>

Do Features
[ Rreach
Reach-Canal

Display [Source | Selection IR 1»1;
AL = R X\ = T — | P PR A

734784784 1140108.251 Feet

3.6 MAPPING TOPOGRAPHY AND REDIRECTING FLOW PATHS

Mapping topography on to the model grid requires the use of ArcGIS Spatial Analyst Extension.
To initialize the Spatial Analyst extension in ArcGIS, navigate to the View menu and select the
Toolbars menu. Scroll toward the bottom of the list to see the Spatial Analyst Toolbar and select

the option to activate the extension.
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With Spatial Analyst activated, return to the WaSh Toolbar, select the Layers menu and then
select the “Flow Lines” option.

Layers ¥ Boundary ¥
Basins
Land Uses
Soil Types
Canals
Reservoirs

Reach Network

358

A browser screen will appear requesting the location of the digital elevation map (DEM) or
raster dataset. For more information on DEM’s, refer to Section 2.3.1.7. Select the
SLE_topo_sp file from the SLE_DEM folder and the select the “Add” button.

Add Data

Loak in: |D SLE_DEM
@ sle_topo_sp

Narne: | Add
Show of type |Datasels and Layers [*Iyr] ﬂ Cancel

The GUI will assign the elevations in the DEM to the model grid cells and specify the surface
water drainage paths, referred to as ‘Flowlines” using topographic gradients based on the cell
elevations. The GUI may take a few moments to generate the flow lines. When processing is
complete, a line segment will be drawn from the center of each cell to the center of the
downgradient cell. The ArcGIS screen will appear as:

WASFWMD_WASH_DOC_12805298\DELIVERABLES\APPLICATION GUIDE\OFFICIAL APPLICATION GUIDE.DOC\12-MAY-08\\ 3—23

URS



SECTIONTHREE Creating a New Model

. Untitled - ArcMap - ArcView.

Ele Edt View Inser s Window Help

Model v Layers v Boundary ¥  Simuation ¥

DEE&E B o~ dFwmE o] &S 0K | - -
RAFEZVDEIE TR ONB RS ]

[ ] O~ A~ m':\—‘jm B ziszi:mzn;i;;v 360
Next change the “flowline” display from a line to an arrow so that the direction is indicated on
the display. To do this, right click on the “Flowlines” in the display legend. Select the
“properties” menu, and then select the “symbology” option. From the symbol selector menu,
choose the “Arrow at End” option and select the “OK” button.

Symbol Selector E\E|
Categor: | 41 | [ Freview
Dashed E:E Dashed 4:4 Dashed 2:2
Options
Dashed 1 Long1 Dashed 1 Long 2 Dashed 1 Lang 3 Color:
Short Short Shoit

Dashed with 1
Dot

Dashed with 2
Dats

Width: =
W 1.00 =

Dashed with 3
Dots

— -— —
ArowatEnd  ArowatStan  Anows St —
ol Prepeties...
More Spmbals -
Save. Reset
Dam Single, Matical
Dashed 2 e Cancel

3.61

The flow paths will appear as shown in Figure 3.60. The arrows indicate the direction to which
surface water flow is directed.
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Fie Edit View Insert Selecton Tools Window Hep
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= B Flowlines
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Watersym
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A visual inspection of the flowlines reveals that some flowlines are directing surface runoff out
of the model domain, with no receiving cell. In this example, these occurrences can be due to
the characteristically flat terrain of South Florida, clipping effects, or boundary processing errors.
It is necessary that these errant flowlines be corrected. It may also be desirable to modify
flowlines to better reflect known drainage patterns in the basin. Features such as roads and
levees that are not reflected in cell elevation may have an impact on the surface flow drainage
pattern. Correcting the errant flowlines and any other modification can be done manually using
the “Edit Flow Line” tool.

To access the “Edit Flow Line” tool, select Layers/Flowlines and the following menu will
appear:

Layer Actions

| ShowHids

Remowve |

Edit Flow Lines

3.63

Select the “Edit Flow Lines” option and when the following menu appears, select the “Path Flow
Lines”

Edit Flow Lines

Fath Flow Lines |

3.64

The “Flow Line Editing” tool will now be active. Flow lines can be edited one line at a time or
as a string. To edit a single cell, click on the origin cell (arrow tail) and then double click on the
desired destination cell. The flow line arrow will be aligned in the chosen path upon the second
mouse click. To edit a string of flow lines, select the origin cell and then click from cell to cell
in the along the flow path. With each successive cell selection (i.e. click) the flow line arrow
will orient with the chosen path. To end a string, double click in the final destination cell.

The model grid legend is currently set to the “Water Features” option which is typically the view
most useful for modifying the flow lines. Other views that may be helpful in some applications

m WASFWMD_WASH_DOC_12805298\DELIVERABLES\APPLICATION GUIDE\OFFICIAL APPLICATION GUIDE.DOC\12-MAY-08\\ 3-25



SECTIONTHREE Creating a New Model

are the sub-basin boundaries and the tertiary canals. These can be added using the “Show/Hide”
toggles under each features menu in the Layers menu.

For each of the boundary cells that are directed out of the domain, use the flow line edit tool to
redirect the flow lines into the domain. Use the figure below as a guide for redirecting the flow
lines. When completed the user’s view should be identical to that shown in Figure 3.65.

File Edit View Insert Selection Tools Window Help
Model ¥ Layers ¥ Eounday T Smulaten ™ QAP BE R OM 2 S
NEE s 2 o & |[rarsss B 1=

= & layers

- ©

Display | Source | Selection an[c

Drawng ¥ K W52 =

»
770222.317 1117592.656 Fect 3 65

Before proceeding to the next step, it is beneficial to remove the flow lines for the display so that
other features can be easily located. Go to the Layers/Flow Lines menu and select the
“Show/hide” toggle.

3.7 SPECIFYING BOUNDARY CONDITIONS AND TRANSPORT OPTIONS

At this point the model is configured with all of the required physical parameters. The final step
necessary before launching a simulation is the specification of boundary conditions and model
forcing. There are three boundary/forcing conditions that are required for a simulation. The
three required conditions are:

¢ Rainfall
e Potential Evapo-transiration

e Reach network hydrodynamic boundary condition

3.7.1 Rainfall

The WaSh model offers two options for specifying rainfall data. Data can be provided in a time
series data file which introduces a uniform distribution of rainfall throughout the basin or as
NexRad Doppler rainfall data which provides spatially varying time series of rainfall data. The
implementation of the NexRad data requires a direct connection to the SFWMD NexRad
database.

A single rainfall time series file will be used in this tutorial. For this example, a time series data
file will be used. Select the Rainfall option under the Boundary menu and the following menu
will appear:
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Options for importing rainfall data into the model

' Provide name of file containing rainfall data that will be applied to all cells.

|C ASLENCorfiguration_files'\SLE_raindat:

" Use NEXRad.

Find

Connection Parameters to NEXRad database
Server Extracted File Name:

User | |

Pud Extract

Test Con nectioAn/
Save Close 3 ' 66

Select the first option, and then select the “Find” button. Use the navigation window to find the
SLE/configuration_files folder and select the SLE_rainfall.txt file. Next, select the Save button
to exit the Rainfall menu.

3.7.2 Potential Evapo-Transpiration

The potential evapo-transpiration data is provided as a single time series input file. Select the
Evaporation option under the Boundary menu and the following menu will appear:

Provide the name of the file containing evaporation data that will be applied to all cells.

File Name: |C:\S LE"Configuration_files"\SLE_evapdata bd

0K | Cancel |

3.67

Select the “Browse” button and use the browser screen that appears to navigate to the
SLE/configuration_file folder. Select the SLE_evapdata.txt file. Then select the “OK” button to
exit the evaporation menu.

3.7.3 Hydrodynamic Boundary Condition

There are two basic hydrodynamic boundary conditions that can be applied: (1) tidal elevation
and (2) structural controls. The second option requires the specification of a structure at the
downstream segment. This can be accomplished using the “Add a Structure” tool which is
discussed in Section 5.0 of this application guide.

For this tutorial, a time-dependant tide elevation is used. The hydrodynamic tide boundary
conditions are set in the “Downstream Transport” option from the Boundary menu. Select the
“DownStream Transport” menu as indicated in Figure 3.68 and the “Downstream Transport
Boundary Conditions” menu will appear as shown in Figure 3.69.
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Boundary *  Simulaton =

Rainfall
Ewvaporation

Solar Radiation
Temperature
Point Source (Grid)

Point Source (Reach)

DownStream Transpor

3.68

The general approach for wetting tide boundary conditions is a two-step process. First the source

of the tide data is identified (either a constant value or a time-series file) and then the data is

assigned to the boundary segment. This two-step process can be repeated for each tide boundary

condition that is applied.

Feature Id This form allows you to
P N associate parameters
Activate Add Tool with outfall reach
Tide water parameters for selected feature
" Constant
" Filename |
Find

Transport parameters for selected feature
If the model's Transport Option is set to "Mone”, the following transport
options will not be enabled. Set this under the menu item “Simulation /
Transport Option”

Current Transport Option: None

" ,7

: [

Find

3.69

Select the filename option under the Tide water parameters for selected feature”, then select the
“Find” button to open a windows browser. Navigate to the SLE/configuration_files folder and

select the “tidalbc.txt file”. Then select the “Add” button.

Next select the “Activate Add Tool” option. The button name will change to read “Activate

Tool Enabled”. The cursor will be activated in the ArcGIS window, allowing the user to select a

reach segment. Select the basin outfall segment (see Figure 3.69 for its location)

If an attempt is made to select a reach segment, but the GUI does not sense that the tool is
clicked close enough to the desired reach segment, the following error message will appear.
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esss—

You did not select anything. Try again!

3.70

Use the Zoom tool in the menu to zoom in on the desired reach segment and repeat the process.
When reach selection has been performed successfully, the Arc session will appear as in the
figure below.
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Initially, the boundary condition filename will disappear and the reach segment ID number will
appear in the Feature ID box. Select the Feature ID number and the associated tidal BC will re-
appear. The reach segment will also be highlighted in the Arc GIS session.

Another tidal BC could be added by selecting the “Clear” button, which clears the display but
not any previously assigned boundary conditions.

Before exiting the Boundary Conditions menu, note that the last section of the menu is ‘grayed
out’ and there is blue text reading: “Current Transport Option: none”. The transport option
“none” is the default condition. The transport options here are only necessary when water
quality simulation is included with the hydrologic and hydrodynamic simulation. At this point in
the tutorial, only a hydrologic and hydrodynamic simulation is being used and the “none” is
therefore the correct option. Adding a water quality simulation and the associated boundary
conditions is addressed later in this tutorial, in Section 7.0.

Select the “Close” button the menu to exit the DownStream Transport menu.
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At this point, the model is configured for a hydrologic and hydrodynamic simulation and the
boundary conditions have been established. This section will illustrate how to set the time period
of simulation, determine and set output files, launch a simulation and how to perform some basic
post-processing of the output data.

41 TIME PERIOD

The simulation time period is accessed through the “Simulation” menu. Select the “Time
Period” button.

Simulation * @ Q

Transport Option
QOutput Control / Grid
QOutput Control / Reach

R 4.1

The “Simulation Control/Time Period” screen will appear, allowing input of the beginning and
ending dates for the simulation period. For this tutorial, a six-year period will be simulated from
1/1/2000 to 12/31/2005.

&&l Simulation Control/Time Period =

These parameters apply to the model and not to an
individuzl grid cell or reach segment.

Time Period
Starting Date | B/ 1/2008 K
Ending Date | 5/ 1/2008 ﬂ

Save Close 4 ' 2

Dates can be entered manually in the provided format (d/m/yyyy) or by using the calendar that
can be accessed by clicking the drop-down menu arrow at the right of each date.

Highlight the Starting Date month and enter 1, and then the day and enter 1 and finally the year
and enter 2000. The Ending date will be changed by using the drop-down calendar. Select the
arrow 1in the right-hand side of the Ending Date box and the dropdown calendar will appear.

These parameters apply to the model and not to an

individual grid cell or reach segment.

Time Period /

Starting Date | 1/ 1/2000

Ll L

Ending Date | 5/ 1/2008

| B Alpoos [ » |

. Sun Mon Tue Wed Thu Fi Sat
Save =™
4 5 & 7 8 95 10
11 12 13 14 15 16 17
18 1% 20 21 22 23 M4
25 26 27 28 29 30 N

= Today: 5/1/2008 4.3
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Click on the year and type in “2005”. Double click on the month. A drop down menu appears.
Select “December”. As an alternative, the scroll arrows on either side of the date (green arrow)
allow the user to scroll through month-to-month screens.

These parameters apply to the model and not to an

individual grid cell or reach segment.

Time Period

Starting Date | 1/ 1/2000 / =l

Ending Date | 5/ 1/2008

nng

January

February

4 5 § March

1112 13| Apd

12 19 20 May

25 26 27 June
July

| <5 Today: | August
September
October
November
December

Save Sn Mon Tue

4.4

Next, select the 31" day from the December calendar.

&= Simulation Control/Time Period E

These parameters apply to the model and not to an
individual grid cell or reach segment.

Time Period

Starting Date | 1/ 1/2000 |

EndingDate | 12/31/2005 =]

B Sun Mon Tue Wed Thu Fri  Sat
1 2 3

4 5 6 7 8 95 10
11 12 13 14 15 18 17
18 19 20 21 2 23 24
25 26 27 28 29 30 «ik

<3 Today: 5/1/2008 4 5

Select the save button.

4.2 SELECT OUTPUTS

Model output can be generated for either a reach segment or a grid cell. The basin outfall (reach
output) is traditionally the main output studied. However, any output location within the system
can be chosen. This function is useful if a calibration station is located upstream of the basin
outfall or when a groundwater sampling station or tertiary canal station has available calibration
data. Typical output locations are industrial discharge stations, ecological study sites, or specific
land use areas.

421 Reach Output

For the SLE model, two reach output locations will be chosen. The basin outfall will be used for
quantifying total basin discharge and a segment in the North Fork of the St. Lucie River
corresponding to the Gordy Road Station will be chosen, since available calibration flow data is
available at that site.
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From the Simulation menu, choose the “Output Control/Reach” option.

Simulation ¥ @ @

Time Period
Transpart Option
Output Contral / Grid

46

Run

The following screen will appear.

Parameters

Point Source / Reach
Reach Id(s)

e |
| Do |
__ Deleeal |
|
_CGeed || G |

Parameters associated with this feature

Name  [Basin Outfal

Options
Transport
4.7

Hydro. Transport

First, designate the output location Name (green arrow). Type in the name “Basin Outfall”.
Next specify the output option. Select the drop-down menu arrow at the right side of the
“Options” dialogue. “Hydro” is the only available option since no water quality simulation has
been specified (Adding a water quality simulation is discussed in Section 8).

Next, select the “Activate Add Tool” option. The button name will change to read “Activate
Tool Enabled”. The cursor will be activated in the ArcGIS window, allowing the user to select a

reach segment.

k&l Output Control Parameters =

Paint Source / Reach

e |
_ Ddee |
_ odeeni |
__zom |
e | e |

Parameters associated with this feature

Reach Id(s)

HName ‘Easm Outfall

Opticns ’m—L|
Transport
: 4.8

Hydro/Transport

Select the basin outfall point indicated in the figure below.
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SECTIONFOUR Launching a Simulation

-, Untitled - Archap - ArcView

Fle Edit View Insert Selecon Tools Window Help

Model v Layers ¥ Boundary v Simulation ¥ [CRORRSR R B HE kO
DSH&E ! @ & [Fea RREArE Y=l

= & Layers
= [ ReachEndpoints

Point Source / Reach
Reach ld(s)

[pesiind]
Update

Cancel Close.

Parameters associated with this festure

Name  [Basin Oufall
Options [Hygro =

m
_Dispay | Source | Selection [soiand ol
Drawing v K @O0~ A~ 0) Al Ao -l BrulAY b~ 2y |
871255376 1140927 Feet 4 9

Upon selecting the segment, the boundary condition filename will disappear, the reach segment
ID number will appear in the Reach ID box and the button name will return to “Activate Add
Tool”. Select the Reach ID number and the associated Tidal BC will re-appear. The reach
segment will also be highlighted in the Arc GIS session. The Reach ID should be 63. If it is not,
the intended boundary segment was not selected. Select the “Delete” button to clear the
highlighted output segment and start over, being careful to select the proper segment. Use the
Zoom tool if needed to help identify the segment.

When the Reach ID “63” was highlighted, the “Activate Add Tool” button became grayed out.
In order to specify the second output segment, Select the “Cancel” button, which returns the
menu to its initial appearance. Using the same procedure, a reach output location will be added
for the Gordy Road Station in the North Fork.

Enter “Gordy Road” in the Feature name box (red arrow in following figure) and select Hydro
from the Output option menu. Use the cursor to select the reach segment corresponding to the
Gordy Road location (red arrow).

" Untitled - ArcMap - ArcView

Fle Edit View Insert Selecton Tools Window Help

Model ¥ Layers ¥ Boundary ¥ Simuaton ¥ AT I R I A

DEHS| ! B> s AT 1=

= £ Layers
= @ ReachEndPoints

Parameters associated with this feature

—
Name - ({Gordy Road
Opfions [ryam -

T
Display | Source | Selection |. IR ML
Drawing v R | O A~ 0] Al -0 -] B 7 Uu Av D~ - |

799772.299 1138404065 Feet 4 10

Select the “Close” button to exit the reach output menu.
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SECTIONFOUR Launching a Simulation

4.2.2 Grid Cell Outputs

For the SLE model grid cell output locations, station location choices will be landuse-dependent.
Change the legend to “Landuse” using the “Change Legend” option under the Model menu.
(Refer to Section 2.2.2).

To help identify cells with certain land uses, legend changes should be made manually for
agriculture (yellow), wetlands (brown) and forests (green). In the layer list on the left of the
ArcGIS session, double click on the WaSh Grid symbol next to 200-299 (Agriculture).

. Untitled - ArcMap - ArcView.

Ele Edt Vew Insert Selection Toos Window Help
DEE& /= 8B% | o | & [ <] [[:2] & & B[N | e~ ~|
QRAELZOPERT O R OH L L Modkl v Layers v Boundary ¥ Simulation ¥ 1
= =
EE=1%
o=

4.11

The symbology change menu will open. Change the color to yellow.

Double click on the Forest symbol (400-499) and change the symbol to green. Next choose the
“Wetlands” symbol and change the color to brown. The display should now match that in Figure
4.12. Three output locations will be chosen from within the area delineated by the black circle in
the following figure. Output from the cells can be compared to study the affects of the landuse
on hydrologic output.

'r. ‘Untitied - ArcMap - ArcView:

Fle Edit View Insert Selection Tooks Window Help
Model = Layers > Boundary = Smulation ~ QAP HE k@S
&g @ B&° & |[1:484.403 MREYAT IR Ry v
= £ layers I
= B ReachEndPints
<all other values»
Status
outfiow
Reaches
— <all other values >
Evenodd
—u
—1
5 M WashGrid
LULEVEL3
Clo
M1-9
I 100 - 199
[ 200-299
I 300 - 339
[mk00 o]
I 500 - 599 ]
I €00 - 699 -
700 - 759 il i
300 - 839 il I
Diplay Selestion a0 end o
Drawing * R F 0O~ A~ @) Aral ~fo v B 7 ulAr Ay S
833411,394 105352, 195 Feet / 4. 1 2

Select the “Output Control/Grid” option from the Simulation menu.
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SECTIONFOUR Launching a Simulation

Simulation ¥ @ @

Time Period

Transport Option

Output Contral / Grid

Output Control / Reach

Run 413

The following screen will appear.

& Output Control Parameters

Paint Source / Grid

Activate Add Tool

Grid ld(s)

Parameters associated with this feature

Name |

Ciptions | j

4.14

The process for specifying cells for output is very similar to that for specifying reach segment
outputs. Type “Agriculture_1" into the “Name” field, assign the output transport option as
Hydro and select with the “Activate Add Tool” button. Use the cursor to select the cell
identified by the red arrow in the figure below.

. “Untitled - ArcMap - ArcView

File Edit View Insert Selection Tools Window Hep

45 Output Control Parameters

U@k oM

D‘ Point Source / Grid e - k’l @Q i} k‘_?l

Té Update
Delete
Delete All
Zoom

Cancel Close.

Parameters associated with this feature

Name  [Agicutture-1

Optiors [y =
I 500 - 599
I €00 - 699
700 - 759
300 - 839
Display [Sourse | Selsction IEEEl o
prawing > K () @@ [ O~ A v 7% |[[@) Al e -] B £ u|A~ &~ 4~ 4

| [346867.032 1114436,213 Feet / 4 15
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SECTIONFOUR Launching a Simulation

Now type “Forest_1" into the Name field, select “Hydro” from the Options field, and the select
the “Activate Add Button”. Choose the forest cell identified by the green arrow in the figure
below.

,-, Untitled - ArcMap - ArcView

| Eile Edit View Insert Selection Jooks Window Help

| Model v Layers v Boundary v Smuaton + AN Tk OM S E S
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Delete All

Zoom
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[~ Parameters associated with this feature
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Finally, to specify the third cell, type “Forest_1" into the Name field, select “Hydro” from the
Options field, and the select the “Activate Add Button”. Choose the wetlands cell identified by
the brown arrow in the figure below.

,-, Untitled - ArcMap - ArcView

| Eile Edit View Insert Selection Jooks Window Help

| Model v Layers v Boundary v Smuaton + AN Tk OM S E S
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= & layers
=l B ReachEncPaints

Delete All

Zoom
Cancel Close.

[~ Parameters associated with this feature
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|
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Drawing R () & 7=
| [p21217.222 1140927 Feet Z 4 17

Select the “Close” button to exit the cell output menu.

4.3 LAUNCH SIMULATION

To initiate a WaSh Model simulation, choose the Run option from the Simulation menu.

Smulation ¥ ®Q
Time Period
Transport Option
Output Control / Grid
Output Control /Reach
4.18
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SECTIONFOUR Launching a Simulation

A DOS screen will appear and will continually update the simulation date as the simulation
progresses. When the simulation is complete, press Enter on the keyboard and the DOS screen
will disappear.

44 POST-PROCESSING OUTPUTS

This section is awaiting the final WaSh model outputs

441 Plotting Reach Output Files

This section is awaiting the final WaSh model outputs

4.4.2 Plotting Cell Hydrology Output

This section is awaiting the final WaSh model outputs
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SECTIONFIVE Adding Structures

The Gordy Road control structure is located in the North Fork of the St. Lucie River. It is a four-
gate spillway, and is operated to maintain a 15-foot water elevation on the upstream side. For
the purpose of simulating the impact of this structure on the drainage, it will be represented as a
weir with a static 15-foot crest elevation and a 72-foot width.

5.1 CREATING A NEW MODEL FROM AN EXISTING MODEL

First, a new model will be created for the existing model. This will preserve the output from the
previous model. If the structure was added to the existing model and the model simulation
executed, then all of the previous output data would be overwritten and lost.

Under the Model menu, select the “Copy Model” option.

Mew Model

Open Model
Change Legend
Open Model Table
Open Reach Table
Export

Ewi> 51

The following screen will appear:

Save Copy of Model @

This madel will be copied tao this folder

oo

Name of model (20 chars or less)
All core files for this WaSH Model will be stored in this folder
(Mot Set)

File to look for to open this WaSH Model
(Mot Set)

Model Description

’ Continue ” Cancel ]

5.2

Using the “select” button, navigate to the SLE folder. In this application, we will store the new
model under the same SLE folder as the previous SLE model. Next, type “SLE_Gordy” into the
Name of Model field. In the description field, type “SLE model with Gordy Road structure”.

Select the “Continue” button. All of the configuration, database, legend and grid files associated
with the original SLE model will automatically be copied as part of the “SLE_Gordy model”.

The new model will open and display a default generic color code. Use the Change Legend
feature (under the Model menu) to code the grid by Water Features and then select the
“Show/Hide” option under the Layers/Reach Network menu. This will display the grid cell type
and the Reach Network.
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SECTIONFIVE Adding Structures
5.2 STRUCTURE MENU
Choose the “Structures” option from the Layers menu.
Layers * Boundary ¥
Basins
Land Uses
Soil Types
Canals
Reservoirs
Reach Network
Flow Lines 5.3
The following screen will open.
Layer Actions
Show/Hide |
Remave |
Add/Edit Structures |
5.4
Select the Add/Edit feature to open the following structures screen.
Add a Structure
Structure Type
| =]
Structure Name (must be unigue)
| Add Structure
View/Edit Existing Structures
5.5

Access the Structure Type pull-down menu and select the “Weir” option. Type “Gordy” into the

Structure Name field, then select the “Add Structure” button.
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". Untitled - ArcMap - ArcView

Fie Edt View Insert Selecton Tooks Window Hep
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I
£dd s Structure
Structure Type
Wer = o
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The cursor will change to a selection tool allowing the structure location to be chosen in the
ArcGIS session. Structures must be placed between two reach segments. Use the Zoom feature
to help identify the junction of two segments more easily.

Select the structure location with the cursor tool at the location indicated by the red arrow in the
above figure. Once selected, a feature symbol will appear at the juncture and also in the Legend,
as shown in the figure below.

5' Untitled - ArcMap - ArcView

fle Edit Wiew Insert Selection Tooks Window Help
Model = Layers ¥ Boundary ¥ Smuation RAXZIN@ERBO KON S B
RN = = i) “ & |[r482203 SERTAFE Y=t
Ex=} -~ |
5 B stuctures
* <all other values> |
ST_TYPE
- cubvert
Y Gate
3
A Pump |
@ ve )
- @
ReachEndPoints | Al Struches
o <allother values> | T
Status 1 ¢ e
o e Weir -
= Comnections Structure Name (must be unique)
— Add Siructure
o
- Infiow From Reach
¥ Iig To Reach View/Edit Existing Structures
P Emer To Reach o e
- Seepage To Reach
- Outfiow To Reach Details
- Res ToRes =
" oo Delete
Select Structure ﬁJ
pawng v Rk LI ulA- &~ 4~ ]

Now that the structure is located, structure details will need to be added. From the Structures
screen, highlight the “Gordy” structure in “View/Edit Existing Structures” window and select the
“Details” button. The menu shown in Figure 5.8 will appear:

The name “Gordy” will appear in the Name field, indicating which structure has been selected.
The next two boxes identify the two reach network segments connected by the structure. They
are highlighted on the graphical display also. The upstream/downstream designation is
important for certain structures when their operations are dependent on headwater or tailwater
conditions. If the upstream/downstream direction is not correct, the user can then “Swap” button
to reverse the direction. In this application the use of a weir is not dependent on direction, so the
“Upstream Segment” and “Downstream Segments” are left at their default values.
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SECTIONFIVE Adding Structures

Enter “72” into the Weir Width field.

&= Weir Structure Properties @
Weir
MName Gordy
Upstream Segment # 142
Swap
Downstream Segment # 143

\wieir Width ft

Set Weir Height |
\leir Coef [ #
Save Cancel
5.8
Select the “Weir Height” button, which will open the following screen.
Weir Elevabon
Mame: Gordy
Set Elevations
(" Canstant ft
" Seasonal [ft)
Jan Jul
Feb Aug
b ar Sep
Apr Oct
May Mow
Jun Dec
Save | Cancel |
A 5.9

The menu provides the option to specify a single constant weir elevation or a seasonal (monthly)
value. The second option can by used to change the weir to represent different seasonal structure

operations. The constant value is used in the tutorial. Select the “Constant” option and type in
4415”'

Elevations

Weir Elevabon

Mame: Gordy

4 5.10
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The last structure parameter is the Weir coefficient. This coefficient represents the effect of the
weir crest geometry. Further information is available in the WaSh model Theory Manual. Type
“0.41” into the “"Weir Coef.” field. The completed Structure Properties screen will now appear
as in the following figure:

Weir Structure Properties @
Weir
Marme Gordy

Upstream Segment # 142
Downstream Segment # 143

Weir Width 72 ft

Swap

Set Weir Height |

Yt Coef 041 ft

Save Cancel

5.11

Select the “Save” button to exit the structures menu.

5.3 LAUNCH AND REVIEW AFFECT OF STRUCTURES ON OUTPUTS.

From the Simulation menu, select “run” to launch the simulation. A DOS screen will appear and
will continually update the simulation date as the simulation progresses. When the simulation is
complete, press Enter on the keyboard and the DOS screen will disappear.

The remainder of this section is awaiting the final WaSh model outputs
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SECTIONSIX Rdding Reservoirs

Reservoirs can be added to a model in one of two ways, using a polygon shapefile delineating the
reservoir boundary or manually digitizing the extents of the reservoir directly onto the grid. Both
methods will be used to add two reservoirs to the SLE_Gordy model.

Using the guidelines provided in Section 5, make a new copy of the existing model called
“SLE_res”.

6.1 THE RESERVOIR MENU

All reservoir functions are accessed through the Reservoir Option on the Layers menu.

Layers * Boundary ¥

Basins

Land Uses

Soil Types

Canals

Reach Metwork

Structures

Flow Lines 6.1

Select the Reservoirs Option to open the following screen, which provides tools to show or hide,
remove, add or edit reservoirs.

Show/Hide |

Remaove |

Add/Edit Reservoirs |

6.2
Select the “Add/Edit” option to open the following screen.
Reservoir Parameters Create Connections

’m Draw Reservoir | Inflow From Reach |
None Selected  Select Reservor | Outflow to Reach |
Resenvoir Name li Irrigation Release to Reach |
Bottom Elevation (ft) li Emergency Release to Reach |
Water Elevation () | Seepage Flows to Reach |
Conductance (%) | Discharge to Another Reservoir |
Mea(scres) [ - |
Done | Save Changes | Delete Feature |

6.3
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6.2 ADDING A RESERVOIR FROM A SHAPEFILE

First, a reservoir will be added using the provided shapefile, sle_reservoirs.shp in the
configuration files folder. Select the “Import Reservoir” button from the previous figure.

[ x|

Look in: |D Corfiguration_files

le_subbasins.shp
le_tertiarycanals.shp

Name: |sle_reservoirs shp
Show of type |Faaiur3 classes j m

6.4

Use the browser to navigate to the SLE/Configuration_files and select the sle_reservoirs.shp file.
The reservoir will appear in the ArcGIS session, as indicated by the red arrow on the following
figure.

B k& Insert s Window Help
DeE& = & |[1:4007138 Y| &S ON |t~ || L~
QRAXZO@E DB K Od 2 &7 | vodel~ Layers ~ Boundary > Smulation ~ 8
=)
=
| r
Reservoi Name: Irigation Release to each
Boltom Elevaton 1) Emergency Release to Reach
Waler Elevaton 1) Seepage Flows to Reach
Conductance (/5] Discharge to Another Reservor
_Display [ Souace ] Selec FER i jJ
Craving ~ U O~ A~ [omm =i =l Bz ulAv &y S o~

Select the “Select Reservoir” button (blue arrow) to activate the selection cursor in the ArcGIS
session. Click on the new reservoir polygon.
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. Untitled - ArcMap - ArcView.

el
AT 1=
HE kML Model v Layers v Boundery ¥ Simulation ¥

otom Elevaton (1

Water Elevation wp

Conductance e o
Meafaces) [1967 E

m | e

Display | Soutce | Selestion EIEEE
Drawing LY O~ Al 0] Aial S0l Bz ulAy &y Sy o~
ESa0B 619 L138042.604 Feot

6.6

Selecting the reservoir will add the cyan highlight to the polygon which automatically populates
the open fields in the box on the left-hand side of the Reservoir Parameters screen. These are
default values and will need to be adjusted to represent the actual reservoir represented in the
model. The acres field is automatically populated with the area of the reservoir polygon.

6.3 ASSIGNING RESERVOIR ATTRIBUTES

In this tutorial, the default reservoir name “Res1” will be used, although the user can choose any
name by typing it into the Name field. Also, assume that the reservoir is perched above grade
and lined. Since the reservoir is perched, the bottom elevation is the ground surface elevation.

The next steps are used to identify the ground surface elevation so that it can be entered into the
“Bottom Elevation” field. Highlight the WaSh Grid layer in the Layer list (left section of the
ArcGIS session at red arrow) and then activate the “Identify” cursor by selecting the icon at the
pink arrow. Using the “Identify” cursor, select a grid cell covered by the reservoir (black arrow).
The “Identify” Screen will appear showing the attributes of the feature chosen. If the layer
chosen is not the WaShGrid (red circle), choose the WaShGrid layer from the pull down menu at
the blue arrow. Use the scroll bar at the right of the screen (green arrow) to scroll through the
list of the attributes of the Grid cell. The “Elev”, or elevation attribute will give the ground
surface elevation of that cell, which is 5.75 feet. Select the red “x’ in the top right of the Identify
screen to close it.
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Fle Edit Wiew Insert Selection Tools Window Help
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Type “5.75” into the Bottom Elevation field and “0.0” into the Conductivity field. (Note to
reviewers: Water Elevation Field will be removed from menu — it is not needed).

= Untitled - ArcMap - ArcView.

Eile Edt view Insert Sel ls Window  Help.
DS ES| ¢ =@ |0 | |wm ][ &S 0K | e~ p|7] 7o [ memreaea}
RAEEO@E D E T K @M LD T okl v Loyers v Bowday ~ Simuston ~ @ G 3
F =
=5u a
=
=]
woe s @ " al
Do e K0 Mv A [aad 0] Bz U Av & 4 o~
iosssort seczaLoisrest 6.8

Select the “Done” button. This will save the reservoir parameters and change the cell types.
Grid cells completely under the reservoir will become inactive. Cells partially covered by the
reservoir will become “reservoir” cells. The area of these cells will be reduced by the area
covered by the reservoir. The following screen will have appeared:

Changes Made

P,  vouhave made changes to the Reservairs,
‘—f/ Do ywou wank to process them into the Wash Grid?

Mo | Cancel |

6.9

Select the “Yes” button to initiate the attribution process. After the processing is complete,
choose the Reservoirs option from the Layers menu and select the “Show/Hide” button. The grid

will now appear as below. The red circle identifies the location of the reservoir. Note the
change in the color-coding to the reservoir cells.
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itled - ArcMap - ArcView

Tools Window Help
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The reservoir in this example will drain over a weir to a nearby reach. To specify this
connection, select the “Res1” reservoir using the “Select Reservoir” tool. Then select the
“Outflow to Reach” option (red circle) in the next figure. Move the cursor to the reach segment

identified in the next figure (red arrow), and select the segment.

. Untitled - ArcMap - ArcView
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WRexh Conductance (¥75) [0 Discharge to Another Reservoi
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The Outflow to Reach Connection Properties menu will then appear. Type “8.75 into the “Weir
Elevation” field, “25” into the “Weir Width” field, “0.5” into the “Weir Coefficient” field and
“1” into the “Weir Exponent” field. The weir crest elevation of 8.75 represents a 3-foot height
above the reservoir bottom elevation of 5.75 feet. Thus, the reservoir will have nominal water

depth of 3 feet.

Connection Properties @

Outflow to Reach

Wwheir Elevation [ft): IS?Ei
weirwidhiny  [»5
‘weir Coefficient; lDEli
“weir Exponent; |17

Cancel | Save |

6.12
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To exit and save the values, select “Save” button.

The addition of the reservoir may not be consistent with the existing surface water drainage. In
this example, the new reservoir will be designed to collect surface water run-off from the
surrounding cells. Therefore, the flow paths that were originally routed towards the reach
network will need to be rerouted to the reservoir cells. Using the same procedures outlined in
Section 3.5, flow paths will be redirected into the reservoir.

Choose the Flow Lines option from the Layers menu and the following menu will appear.

Layer Actions

| Show/Hide |

Remowe |

Edit Flow Lines |

6.13

Selecting the “Edit Flow Lines” option will open the following screen.

Edit Flow Lines  [X]

Path Flow Lines |

Finish |

6.14

Select the Path Flow Lines option and click on each cell within and adjacent to the reservoir.
Redirect the flow inward. When the realignment of the flow lines is complete, select the
“Finish” button. The flow lines in the vicinity of the reservoir should appear similar to the
following figure:

*_Untitled - ArcMap - ArcView

File Edt View Insert Selection Tools Window Help

DEE& LR RE e YA R=1 A M EE
RAFZODEDE TR OM LD T | ok~ Loyes + onday =

oo 2
A M~ A v e oA Sfit 2] Bru Ay &y 4v 2~

.

6.4 DIGITIZING A RESERVOIR

Next, a proposed regional water storage reservoir will be added to the model. The reservoir will
not interact directly with the adjacent areas, but will draw water directly from the reach and will
discharge in emergency situations. In this case there is no GIS coverage as in the last example to
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SECTIONSIX Rdding Reservoirs

provide the reservoir footprint and therefore, the reservoir footprint will be digitized directly on
the model grid.

To digitize a reservoir, choose the “Draw Reservoir” option from the Reservoir Parameter menu.

frm HeservoirParameters W

Resenvoir Parameters Create Connections

Import Reservoirs | Diraw Reservoir | Inflow From Reach
None Selected  Select Reservoir | Outflow to Reach

Reservoir Name Irrigation Release to Reach |
Bottom Elevation (ft) Emergency Release to Reach |

Water Elevation (ft) Seepage Flows to Reach
Conductance (ft%/s) Discharge to Another Reservoir
HArea (acres) Edit Connection

Done | Save Changes | Dielete Feature

6.16

The cursor will be programmed to digitize a polygon. Digitize the polygon as indicated in the
next figure, with as many vertices as desired, and double click to close the polygon. Use the
“Select Reservoir” tool to select the polygon as was done in Section 6.2.

e A =1 A ~ T [Greate tiw Featu]
RQEEOD Ha kO R Model ¥ Layers ~ Boundary ¥ Simulation

Use the default name. Determine the ground elevation using the same procedure as in Section
6.2. Itis 5.95 ft. Then, set the Bottom Elevation to 5.95 and the Conductance to 1 ftz/day.

To connect the reservoir to the reach network, select the “Inflow from Reach” button from the
Reservoir Parameters screen (red circle) and use the cursor to select the reach segment from
which the flow will come (red arrow).
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®_Untitled - ArcMap - ArcView [®=E)
Fle Edt View [nsert Selection Tools Window Help
DeEd & BRX o &0 ] &Y K Edaer | | T
QAT PEDE D R @M BT | tedd v Layes v Banday v Seation v
x| ﬂ|
- £5 Layers
= B Reaches
«<all cther values>
EvenOdd
b
oo §
= B Connections
— <al other values>
ConTypeld
B Inflow From Reach
# Iirig To Reach
R || ]
rmReservoirParamets
%7
Rieservor Paramelers Cieale 3
Impont Fleservirs | DiswReservor | Inflon From Rieach i *ﬁ. =
Reservoir2 _Select Reservor | Oulon toReach |
Reservor Name  |Res2 Iirigation Release to Reach |: r
Bottom Elevation () |5.95 Emergency Felease to Reach
Water Elevation () [395 Seepage Flows ta Feach
Conductance (8/5) [1 Discharge to Another Reservoir
Area (acres] [2319 Edit Connsction
Dore | SaveChange: | Delete Feature |
— 1| ﬂ
Display | Source | Selection |. e 1 o
praving = R 40~ Al < [0 aia S0 -] Bru A~ &~ 4~ o~
B29806.194 1140927 Fest v 6.18

The following screen will appear and prompt the user for the connection parameter values.

Connection Properties @

Inflows From Reach

Flows Fraction: 0.1
Critical Flow [f/5): {500/

Cancel | Save |

6.19

Type “0.1” (i.e. 10%) into the “Flow Fraction” field and “500” cfs into the “Critical Flow” field.
These values specify that 10% of all flows above 500 cfs will be extracted from the reach and
routed to the reservoir. A more detail description of these operations and connections are
available in the WaSh Model User’s Manual and in the Model Theory Documentation. Select
the “Done” button and the reservoir will be saved to the model and the Water Symbols legend
will be updated in the grid.

The Emergency Release connection will also be used in this example. Select the “Emergency
Release to Reach” button (red circle in next figure). The cursor will then allow the user to select
the reach segment to which the reservoir discharges will be routed (red arrow).
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= Untitled - ArcMap - ArcView.

Ee Edt Yow Insert Selection Look Window Hep
BB X | o | &|[H00is RRIVAROL N=hi v =

Model > Layers ¥ Boundary v Smulation ~

eservoir

BottomElevation (f) [535

WaterElevatin () [855

Conductance (é/s) [T
Aweafacres) [2319 Edit Connection

e | SaveCrrges | oebtoFemue |

biety [Sowe o] [an = e ’ .
vowg~ K 2|0~ A [oma =l <] Bz ulA- &~ b o~
6.20

815910.419 1140927 Feet

After the segment is selected, the following “Connection Properties” table will appear. Type in
the values as they appear in the figure below.

Connection Properties @

Emergency Releaze to Reach

‘e Elewation [ft) |4

Wheir Width [ft]: 20
“Wwieir Coefficient; 07
‘Wi Exponent: 1|
Cancel ‘ Save |

6.21

Select the “Save” button to return to the “Reservoir Parameters” menu. Then select the “Done”
button and exit from the reservoir menus following the same steps used in Section 6.2.

6.5 LAUNCH AND REVIEW RESERVOIR OUTPUTS

From the Simulation menu, select “run” to launch the simulation.

A DOS screen will appear and will continually update the simulation date as the simulation
progresses. When the simulation is complete, press Enter on the keyboard and the DOS screen
will disappear.

The remainder of this section is awaiting the final WaSh model outputs
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SECTIONSEVEN Adding Point Sources

Three upland basins of the St. Lucie Estuary Watershed drain to the St. Lucie Estuary. In this
section, the measured flows from these basins are going to be added to the model reach network
as point sources.

Figure 7.1 shows the SLE model with the upland basins and their associated reach networks
added to the ArcGIS session. These are not incorporated into the model, but they illustrate the
location that each upland basin reach will be attributed to the SLE model as a point source (black

L » Tools W
Model ¥ Layers ¥ Boundary ¥  Simulation ¥ gt e = kKOs 22
D=zl & & = & ||1482403 MR ON N=i e

TR )
Doy [Souree | Seocion] [0 [ 1 o] e
Drowing > K AT @) Aal [0 -] Br oA~ &y 2~ |

775383.955 1135960,647 Feet 7 1

This view is not available part of the tutorial screen. It was generated using advanced GIS
operations and is only provided to show the user where the point source points will be located.

The daily measured flows from each of these basins have been provided as input files as part of
the tutorial files. The files are C24_discharge.txt, C23_discharge.txt, and C44_discharge.txt and
are located in the SLE/configuration_files folder. The files contain both hydrodynamic and
water quality point source daily inputs. For the simulation executed in this section, the water
quality data is not necessary. However, the water quality data can be present in the file and will
be ignored by the model unless a water quality simulation is added (adding a water quality
simulation is discussed in Section 8.0).

7.1  ADDING A POINT SOURCE

C24 basin discharge will be added first. From the Boundary menu, select the Point
Source/Reach menu.

Boundary ¥  Simulation +

Rainfal
Evaporation
Solar Radiation

Temperature

Paint Source (Grid)
Point Source (Reach

DownStream Transport 7 2

Since no point sources have been added, the following screen will appear. Select the “OK”
button to continue.
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SECTIONSEVEN

There are no Reach [ point assodations for this model.

The following Reach Point Source screen will appear.

(H Pair a parameter file with a feature

File

Reach

Activate Add Tosl | Peachldis)

==

L zom |
[t

name associated with this feature

Close

Find

W

7.3

7.4

Use the “Find” button to open a browser and navigate to the SLE/configuration_files folder.

Locate Point

Source Data File

Lookin: | 3 Corfiguration_files -l e BB
A 2] c23_discharge. tet [B sle_reach.aih [l sle_subbasins.dbf
L‘b S c24_discharge. bt I ERe=OET B sle_subbasins.prj
My Recent | [Z] C44_discharge. txt [Hsle_reach.avt [ sle_subbasins sbn
Documents ) e pagin,bf =] sle_reach.dbf [H sle_subbasins sbx
@ [ sle_basn.pri [Bsle_reach.pri =) sle_subbasins.shp
[ sle_basin.sbn [B sle_reach.shp [ sle_subbasins.shx
Deskiop le_basin,sbx [ sle_reach.shx 2] SLE_sw_temp.txt
sle_basin,shp =] ste_reservairs.cbf =] ste_tertarycanals.dbf
(B sle_basin.shx [B sle_reservairs.prj [B)sle_tersarycanals.prj
i [Z] SLE_evapdata. txt [H sle _reservairs.shp [ dle_tertiarycanals.shp
=] sle_landuse dbf [Z sle_reservoirs.shx |iZ) sle_ter tiarycanals.shix
=] sle_landuse.pri =] sle_soils dof (5] 5LE_total_radiation. txt
= sle_landuse.shp [E sle_sois.prj 2] tdalbe.txt
Ny Camrit [ sle_landuse. shx [E sle _soils.shp [2) wg_be.txt
2] SLE raindata. bt [Hsle_sois.shx
My Network  File name |c24_discharge £t | Open
Places
Files of type: [Anfies () | Cancel

7.5

Select the C24_discharge.txt file from the menu and select “Open”. The Point Source screen

will reappear. Select the “Activate Add Tool” button.

URS
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&5 Pair a parameter file with a feature

Reach

Activate Add Tool | Reach ld(s)

T

Close |

File name associated with this feature

|C:\SLE\CorrfigL||E|tion _files\C24_discharge ta

Find

7.6

In the ArcGIS session, use the cursor tool to select the C24 basin outfall location indicated by

arrow in the following figure.

‘ . "Untitled - ArcMap - ArcView

Fle Edit View Insert Selecton Tools Window Help

Model = Layers v Boundary * Simulaton “@Q}I DO@eED ROk O S |
DERS BB o |¢mm - &0 |
———— = . =

= £ Layers A
= B ReachEndroints
o <allother values>
Status
+ outfion
= B Reaches
— <al other values>
EvenOdd

B M c44rch

=M c2ach

= M c-23ch

=B c4sn

5 M c2dsn
[

[ <al other values>

WaterSym
- )

=]

| Dy [Source [ Seecion| g0 2w 4 ol
| orawng ~ [k =3 @ O~ A~ = @ S0 -] Bz ulA- &~ 2 |
| [871285.376 1135881.136 Feet Y

The file name will disappear from the box but a number will appear in the Reach ID box.

&5 Pair a parameter file with a feature

Reach

Activate Add Tool | Reach ld(s)
128

™

Close |

File name associated with this feature

Find

1.7

7.8
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SECTIONSEVEN Adding Point Sources

Highlight the Reach ID and the associated point source file will appear in the filename field.

Pair a parameter file with a feature W

Reach

Reach Id(s)
Update
Delete
Delete Al

Zoom

Cancel Close

File na Bocimbegithetinfast
e ———
|C:"-.SLE"-.Cordigulation jiles"-—.CZd_%)
—Fm_|

7.9

The proper reach segment will also be highlighted on the model grid (green arrow).

( Untitled - ArcMap - ArcView

Fle Edit View Insert Selecon Tools Window Help

Model ¥ Layers v Boundary v  Simulation v ORCEESRYR K IR R
DER&S & B\ X o | & [ ERETArOR =it

= & Layers
= ¥ ReachEndpoints
o <al other values>

Status
+ outfow

Reach
= Reach ld(s)
Update
Delete

Delete All

Zoom

Cancel Close

File name associated with this feature:
[CASLE\Corfiguration_files\C24_discharge od

Find

Le |

| 3
Drawing ~ | K (=) @@ | (1]~ A 7| i< |[0] A Hf = e sruolAr &~ 4 |

803977.186 1130835.271 Fect 7 1 O

The same procedure will now be repeated to add the other two point sources. Select the
“Cancel” button from the Point Source screen to remove the highlight from the C24 point source
reach segment. Then select the “Find” button to open the file browser.

Locate Point Source Data File 2%
Look n: | 5 Configuration_fies -l e £ B
" - B arge. be [H sle_reach.aih |El)sle_subbasins.dbf
l_\§ [Z] C24 dscharge.txt [ sle_reach.ain (B ste_subbasins.ors
My Recent | [Z] c44_discharge. tit dle_reach.avl sle_subbasins.sbn
Documents ) e pagin,bf =] sle_reach.dbf [H sle_subbasins sbx
@ [ sle_basn.pri [Bsle_reach.pri =) sle_subbasins.shp
[ sle_basin.sbn [B sle_reach.shp [ sle_subbasins.shx
Desktop /g e pasin,shx [ sle_reach.shx 2] SLE_sw_temp.txt
B sle_basin.shp [l sle_reservairs.dbf |l sle_tertiarycanals.dbf
sle_basin,shx dle_reservoirs.prj sle_tertiarycanals.pr
My Bets [Z] SLE_evapdata. bt [Z sle_reservairs.shp [E ste_tertarycanals.she
=] sle_landuse. dbf Bl sle_reservairs.sh [B)sle_tertiarycanals.shx
- [ sle_landuse.prj &) sle_soils.dbf [2) SLE_total_radiation, bet
| =] ste_landuse.shp [H)sle_sois.pri 2] tidalbe. txt
S Gl =l sle_landuse. shx Bl ste_sois.shp 2] wig_be.txt
2] SLE_raindata. bet [l le_sos.shx
My Network  File name: |c23_sischarge tt | Open
Places
Fies of type. [Aufies ) | Cancel 7 1 1
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SECTIONSEVEN Adding Point Sources

Find and select the C23_discharge.txt file and select the “Open” button. Select the “Activate
Add Tool” and select the C23 Point source location as shown in the following figure.

= Untitled - Archlap - ArcView BEE

Fle Edit View Insert S Window Help

Model ¥ Layers ¥ Boundary ¥  Simulation ¥ RANLIMP@En R kO DR

DzE & B2 @ %) &b |[1484403 o & SO

Reach ld(s)
128
Update
Delete
Delete All
Zoom
Cancel Close

File name associated with this festure

|C:\SLE\Configuration fies'C23 discharge bt

Find

T - Bzu A- - b

T 7.12
Select the “Find” button, select the C44_discharge.txt file, select the “Activate Add Tool”, select
the C44 basin outfall reach segment, highlight the number “7” in the reach ID box and see the
highlighted reach segment on the grid.

'r Unititled = Archap = ArcView

Fle Edt View Insert Sclection Tools Window Help
Model v Layers v Boundary v  Simuaton ¥ AL PED IE RO S

DEE&E| ) RBRY oo |d|mae < &S0

Reach ld(s)
28
Update 77
Delete
Delete All

Zoom

Cancel Close.

File name associated with this feature
[C:\SLE"Configuration fies\C44_discharge b

Find

T S B s ulAr &~ E~
844764.588 1134619.67 Feet 7 1 3

When all point sources have been added, select the “Update” button to save the point sources to
the model.

Select the “Close” button to exit the Add Point Source menu.

7.2 LAUNCH AND REVIEW THE OUTPUTS WITH POINT SOURCES ADDED

From the Simulation menu, select “run” to launch the simulation. A DOS screen will appear and
will continually update the simulation date as the simulation progresses. When the simulation is
complete, press Enter on the keyboard and the DOS screen will disappear.

The remainder of this section is awaiting the final WaSh model outputs
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SECTIONEIGHT Adding Advanced Water Quality

In this section, the advanced water quality simulation will be added to the model. The model will
first be configured with a single vertical layer in the reach network and then with two layers.
Also, some of the input parameters for the water quality simulation will be edited using the
editing tools.

To initiate the advanced water quality simulation, select the “Transport” option in the Simulation
menu. The following menu will appear, the SimulationControl_Transport menu. Open the drop-
down menu and select the “Advanced” option.

&el frmSimulationControl_Transpol .|

These parameters apply to the model and net to

an individual grid cell or reach segment.

Transport Options

ion] =

Basic
Advanced
Toxic

Save Close

8.1

Select the “Save” button to exit the menu. The advanced water quality simulation will simulate
concentrations of Ammonia (NH3), Nitrate (Nitr-N), inorganic phosphorus (IORG-P),
phytoplankton carbon mass (Phyt-C), carbonaceous biologic oxygen demand (CBOD), dissolved
oxygen (DissOx), and organic nitrogen (ON-N).

8.1  ADDITIONAL FORCING DATA INPUTS

The advanced water quality simulation requires additional forcing data to specify solar radiation
and surface water temperature. The input files for these forcing data are available as part of this
tutorial and are stored in the SLE/configuration_file folder.

8.1.1 Total Radiation
Select the “Solar Radiation” option under the Boundary menu.

Boundary ¥  Simulation ~

Rainfall

Evaporation
Temperature

Point Source (Grid)
Point Source (Reach)

DownStream Transport 8 2

The following menu will appear:

Provide the name of the file containing solar radiation data that will be applied to all cel

File Name: [CA\SLE\Configuration_files \SLE.total_radiation b

oK Cancel |

8.3
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SECTIONEIGHT Adding Advanced Water Quality

Use the browser to navigate to the SLE/configuration_files folder and select the
SLE_total radiation.txt file. Then select the “OK” button to exit the menu.

8.1.2 Surface Water Temperature
Select the “Temperature” option under the Boundary menu.

Boundary ¥  Simulation

Rainfall

Evaporation

Solar Radiation
Temperature

Paint Source {Grid)
Foint Source (Reach)
DownStream Transport 8 . 4

The following menu will appear:

ki Surface Water Temperature

Provide the name of the file containing temperature data that will be applied to all cells.
File Name: |C:A\SLEMConfiguration_files\SLE_sw_temp tdt

0K | Cancel |

8.5

Select the browser to navigate to the SLE/configuration_files folder and select the
SLE_swl_temp.txt file. Then select the “OK” button to exit the menu.

8.2  SINGLE-LAYER SIMULATION

The single layer reach network is the default when advanced water quality is initiated selected.
Thus, there are no additional edits required to set the single layer option. However, the
downstream boundary conditions needs to be set. Also in this section, the methods and tools
available to edit model parameter values are demonstrated for some parameters.

8.2.1 Boundary Conditions

At the tidal boundary used in the hydrodynamic simulation, flow only has been entered into the
reach network. It is therefore necessary to provide a downstream boundary condition for the
advanced water quality parameters at that boundary, as well. An advanced water quality
boundary conditions time series file has been provided as part of this tutorial and is located in the
SLE/configuration_files folder. It contains a column for the year, month, day, and then eight
columns for the eight advanced water quality constituents.

Select the Downstream Transport option from the Boundary menu. The Downstream Transport
Boundary Option screen will appear.
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Adding Advanced Water Quality

a5

1 Downstream Transport Boundary Conditions

Feature Id This form allows you to
. o associate parameters
Activate Add Tool 23 with outfall reach
segments.
Delete
Delete All

Zoom

Cancel Close

Tide water parameters for selected feature

(" Constant

" Filename |

Find

Transport parameters for selected feature

If the model’s Transport Option is set to "None”, the following transport
options will not be enabled. Set this under the menu item "Simulation /

Transport Option”
Current Transport Option: Advanced
" Constant

(" Filename |

Find

8.6

The blue text indicates that the advanced Transport Option is selected and the boundary

conditions fields are now active.

The reach segment for the tidal boundary condition has already been identified when the tidal
boundary was configured in Section 3.6. To specify the advanced water quality boundary
conditions, highlight the segment “63” in the Feature ID box. Then, select the “Find” button in
the “Transport parameters for selected feature” section of the menu, which will launch a
windows browser. Use the browser to navigate to the SLE/configurations_file folder, and select

the wq_bc.txt file. Then select “OK” to exit the browser.

Downstream Transport Boundary Conditions @

Feature Id This fom alows you to
associate parameters
I with oulfall reach
Segments.
Update
Dedete I
Delete Al I
Zoom I

Cancel Cloze
Tide water parameters for selected featurs

" Constant

& Filename  |CASLE\Configuration_files\tidal_be tet

_ Find |

Transport parametess for selected feature

If the model's Transport Oplion i set to "None”, the following lransport
options will not be enabled. Set this under the menu item “Simulation /
Transport Option™

ument Transport Option: Advanced

" Constant

* Filename |C:ASLE \Configuiation_fles\wa_be_muti bt

8.7
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Select “Close” to exit the menu and save the advanced water quality boundary condition
information.

8.2.2 Setting EMC Values

The event mean concentrations (EMCs) are values that set the constituent concentrations in the
surface and groundwater discharges. They are often used as the key inputs in a water quality
simulation and are based on local or regional measurements or values found in the literature.

The parameter value tables can be accessed through the “Open Model Table” in the Model menu.
When the menus are opened for the first time, the WaSh model default values are loaded into the
tables. This process may take a few minutes, but only occurs once for each table.

Model ™ Layers ¥  Bouw

New Model

Open Model
Change Legend
Open Model Table
Cpen Reach Table

Export 8 8
Select the “Open Model Table” option and the following screen will appear. Choose the

“Surface Inputs: Water Quality Advanced” view, which is the table that contains the EMC
values.

Select which view you want to see:

E3KN

Surface Inputs: I-h.'\:lr\jlcugy.r
Sud jiy-Easi

| urface Inputs- .“.l'ahar(]ualrmr Ad\ranced

Ground'a\ater Inputs Water Quality Basic

Groundwater Inputs: Water Quality Advanced
Tertiary Canal Inputs: Hydraulics and Hy'clrolog
Tertiary Canals: Water Quality Basic 8 9

The cell editor window will appear. The cell editor displays basic cell information and the
parameter values assigned to each cell for various model parameters.

_u ace Inputs: Water Quality Advanced m
Row_Cal | TYPE Landlse Sol SubBasin SW_TN_EMC_Jan| SW_TN_EMC_Feb| SW_TN_EMC_Mar| SW_TN_| «
14 Canal prdl B/D NPW-4 11 11 11 11
15 Canal 2 B/D NFW-3 11 11 11 11
16 Canal n B/D NFW-2 11 11 11 11
17 Canal 213 D NFS 11 11 11 11
18 Canal n D NFS 11 11 11 11
15 Canal 211 D NFS 11 11 11 11
110 Canal 422 C/D NFX-7 11 11 11 11
11 Reach-Canal n B/D NFX-7 11 11 11 11 Jﬂ
< | »
Update Select By Attributes | 210
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The role and function of each of these parameters are discussed in detail in the User’s Manual,
Section 6.2.1.

There are two basic steps in making edits to the parameter values. The first is identifying the cell
or cells for which the changes are to be made. The second step is to identify the parameter and
change it values. In the following section, various approaches for accomplishing these steps are
described.

8.2.2.1 Selecting Cells by Land Use

In this example, the Total Nitrogen EMC values will be changed from their default values by
assigning new, uniform values for all cells with agricultural land use. The WaSh model assigns
twelve EMC values for each constituent to represent seasonal variations in the values. Values
will need to be changed for each of the monthly EMC value.

Select the “Select by Attributes™ option in the bottom right corner of Figure 8.10 and the Table
Query Wizard screen appears (Figure 8.11). A query will be constructed that will identify all of
the agricultural cells, which are those with land use codes ranging from 200 to 299. Double click
on the “LandUse” option in the Fields box. This will add “[landuse]” to the query window (i.e.
“Where” window). Type in “>199 and” after “[landuse]”. Then double-click on “LandUse” in
the Fields box again. Type in “<300” after “[landuse]” (red circle). This query equation selects
all landuses greater than 199 and less than 300.

frmTableQueryWizard g
Fields Values
Row_Col A 221 ~
TYPE 21
=l ||213
Soil 422 =
SubBasin 121
SW_TN_EMC_Jan 814
SW_TN_EMC_Feb 411
SW_TN_EMC_Mar 155
SW_TN_EMC_Apr 835
SW_TN_EMC_May m
SW_TN_EMC_Jun 192
SW_TN_EMC_Jul 617
SWOTNCEMC Aug @] | | |214 vl

Wh

<[LandUse] » 199 and [LandUse] < 300

Cancel Validate
Select From Selection | Add to Selection |

2| 8.11

Select the “Add to Selection” button (green circle) to make the cell selection.

The selected cells will appear highlighted in blue in the editor window as shown in Figure 8.12.

Surface Inputs: Water Quality Advanced

&

Row_Col | TYPE LandlUse

:
411
192

121
121

Soil

B/D

SubBasin
NFU
NFU

NFG-2
NFG-2
NFE
NFE

SW_TH_EMC_Jan| SW/_TN_EMC_Fet Sw_TH_EMC Ma| '+

11
11
11
11

11
11
11
11

11
11
11
11

I R S— T A—
4

|1
1
1
1
1

»

Update \ Select By Alributes

8.12

URS
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The selected cells are also highlighted with a cyan outline in the model grid display as shown in
Figure 8.13.

. Untitled - ArcMap - ArcView.

Eile Edt View Insert Selection Tools Window Help
DEES| ) BB | o |[f@s =2 &S 0N | e S |
RAEZOPEDE T RON L L Modkl v Layers v Boundary ¥ Simulation ¥
f 5|
=& Layers
=
=
o @024 1] i
yyyyy @0~ Al 0] Al <[t -] Bz u Av &~ S o~

With the cells selected, the parameter values for those cells can now be edited. Select the
“Update” button in the Surface Inputs Table (Figure 8.12) and the following menu appears.
Highlight the SW_TN_EMC_Jan value (surface water total nitrogen EMC value for January) and
selecting the “OK” button.

( List Dialog X W

Select which field you want to update:

SW_TN_EMC_Jan |

SW_TN_EMC_Feb
SW_TN_EMC_Mar 8.14

B

The ArcGIS Field Calculator will appear. The red arrow points to the parameter that is being
edited. The box below the parameter should hold the new value for the parameter. Type 1.3 in
the bottom box and select the “OK” button.

Field Calculator lwafrs|
Fields: Type: Functions:

oID [A]d * Number

Row_Cal -

LandUse " String

Sail

SubBasin " Date

SLSUR

LSUR

TYPE

isCustom

CEPSC

UZSN

NSUR (v

SW _TN_EMC_Jan = I~ Advanced

13)

oK
¥ Calculate selected records only
Cancel 8 15
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EMC values for all selected cells will now have a value of 1.3 for the SW_TN_EMC_Jan
parameter.

‘Surface Inputs: Water Quality Advanced @

SW_TN_EMC_Jan| SW_TN_EMC_Feb| SW_TN_EMC_War| 4

Row_Col | TYPE LandUse Soil SubBasin
N R R N
79 Canal 192 D NFG-2 1.1 1.1 11
710 Canal 192 D NFG-2 1.1 1.1 11
713 Reach-Canal 617 D NFE 1.1 1.1 11
74 Canal 422 B/D NFE 1.1 1.1 11
I T - S 2 S N N
R T S A S N O N
“ 89 Canal | 192 B/D NFG-2 1.1 1.1 11 . -

Update Select By Attributes

—

8.16

Repeat this process for the other 11 SW_TN_AMC values (Feb — Dec), setting the value to 1.3
for each parameter.

Note that if no cells were selected, all cells in the specified field will be updated with the
indicated value. This method can be used effectively when uniform parameters are needed.

8.2.2.2 Selecting Cells by Location

In this example, the cells will be selected based on their geographic location, and the parameter
values will be scaled down uniformly. This method is particularly useful when projecting the
effects of using nutrient reductions in a system. For our example, a 50% nutrient reduction of
Total Phosphorus will be simulated for a section of the North Fork area.

Instead of using the Select by Attributes option, grid cells will be selected directly from the
ArcGIS session using the “Select Features” tool. With the WaSh Grid layer active (highlighted
in blue at red arrow), pick the Select Features tool (red circle). With the cursor tool, grid cells
may be selected by clicking on individual cells or using a polygon. For multiple selections, hold
the shift key down. In the figure below, all of the cells above the Gordy Road structure have
been chosen in the screen below, as indicated by the cyan outline around the cell edges. Use the
select tool to select the same cells.

= Untitled - ArcMap - ArcView.

Fle Edt View Insert Selection ools Window Help
DEES& %a & [Fanrs Bl =T p[~] resk [Gesnonrens]
@

QAN B R O 5 & 7 | vodelv Layers v Boundary v Simulation v

Fow_Col | TYPE SubBasin SW_TN_EMC_Jan| SW_TN_E 4|

10 conal 2 o NP7 1 5
ancl

each-CanalR 11 ReschCond (211 80 [ 13 FER
[ReachRes Kl | of

IReservor Update Select By Alibutes

ouce. 5o e = AJ g ﬂﬂ
orawng v R g 0~ Al-| = |[ass S0 ] Bz ulA- D~ S o~
8.17

864198.239 1140579.606 Feet

The selected cells will also be highlighted blue in the parameters table.
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Select the “Update” button and the following screen will appear. Select the SW_TP_EMC_Jan
(surface water total phosphorus EMC for January) and select “OK”. This process has chosen the
parameter SW_TP_EMC_Jan to be edited for all of the selected cells.

List Dialog X

Select which figld you want to update:

Sw_TP_EMC_Jan |

Sw_TP_EMC Feb 3
S TPEMC Mar 8.18

e e

The field calculator will appear. Use the scroll bar in the Fields box to locate the
SW_TP_EMC_JAN parameter. Double-click on the parameter name and it will appear in the
edit box. After the parameter name, type *0.5 as shown in the figure below. Then select “OK”.

Field Calculator

Fields: Type:

SW_TP_EMC_Jan » +* Number
SW_TP_EMC_Feb -
SW_TP_EMC_Mar " string
SW_TP_EMC_Apr =
SW_TP_EMC_May " Date
SW_TP_EMC_Jun

SW_TP_EMC_Jul

SW_TP_EMC_fug

SW_TP_EMC_Sep

SW_TP_EMC_Oct

SW_TP_EMI_Mow

SW_TP_EMC_Dec v

SW_TP_EMC_Jan = [~ Advanced il

[Sw_TP_EMC_Jan] *0.5

v Calculate selected records only

8.19

Look in the Surface Input Table for Advanced Transport and see that January TP EMC has been
reduced by 50%.

Surface Inputs: Water Guality Advanced

SW_TP_EMC_Jan| SW_TI\EMC_Feb Sw_TP_EMC_Mar SW_TP_EMC_Apt  SW_TP_EMC_May SW_TP_EMC_Jun| § =

0 0 0
21 021, oz o 02 0

il
o021 21 o [1F4) o1 021 U."'_‘
i [ |
Eslci By A\t ates 8.20

Repeat the above procedure for the other 11 parameter values (Feb through Dec), but do not exit
the Table.
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8.2.3 Setting Lateral Mixing

The default lateral mixing coefficient is modified in this section to reflect the differences in
mixing in the rivers and the estuary. The default lateral mixing coefficient is1 ft*/s, as shown in
the figure below (Figure 8.23). In this example, the lateral mixing will be set to 5 ft*/s for all
reach segments, except for the estuary segments, which will be set to 100 ft*/s. The changes will
made 15)y first changing all segments to 5 ft*/s, and then only changing the estuary segments to
100 ft/s.

The reach parameter value tables can be accessed through the “Open Reach Table” in the Model
menu. When the menus are opened for the first time, the WaSh model default values are loaded
into the tables. This process may take a few minutes, but only occurs once for each table.

Model ™ Layers ™ Bow

Mew Model

Open Model

Change Legend
OpenModel Table
COpen Reach Table

Expork 821

The following screen will allow the choice of transport type. Select the “Water Quality
Advanced” option.

List Dialog x|

Select which view pau want to zee:

| =

Hydrodynamics and Hydralogy
‘i ater Quality B azic

8.22
When the Open Reach Table is selected, the following table will appear. Note that the
Mix_lateral parameter is set to 1 for all segments.

Water Quality Advanced @

Fow_Coll | Mix_Lateral Num_Layers Mix_Vertical KE Frac_Daylight G THETAG Ki~

P B3 1 1 1 3 05 2 1.08 0

2 1 1 1 3 0s 2 1.08 0c

3 1 1 1 3 0s 2 1.08 oc

4 1 1 1 3 05 2 1.08 0c

5 1 1 1 3 05 2 1.08 oc

6 1 1 1 3 0s 2 1.08 0c

7 1 1 1 3 0s 2 1.08 oc

8 A 1 1 3 05 2 108 oc~|

| | |
Update Select By Attributes
e 8.23

Select the “Update” button and the following screen will appear:
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Select which field you want to update:

| Mis_Lateral

[N

Murr_Layers

bdiw_Wertical 824

Select the “Mix_Lateral” parameter from the drop-down menu to open the Field Calculator. The
Field Calculator identifies the “Mix_Lateral” parameter as the one to be edited. Type “5” in the
equation box, as shown below. De-select the “Calculate selected records only” as shown in the
green circle in the figure below. This will cause the edit to apply to all segments in the reach
network. Select “OK”.

Field Calculator

Fields: Type:
£
ol o
SEG_ID s
BRANCH_ID " String
Cell_ID
LandUse " Date g
Soil y
isCustom )
WIDTH Yy ¥
ELEVATION
MANNINGS_N
CONDUCTANCE j ﬂ il
E e
/fnﬂh [ advanced ﬂ J il
N
u — |
Save... |
_ b |
Cancel
| 8.25

The Reach Table will appear as shown below, with all cells highlighted in blue and the values for
Lateral Mixing changed to 5.

Water Quality Advanced @
[—

Row_Col | Mix_Lateral Num_Layers Mix_Vertical Frac_D aylight THETAG =

Update | Select By Attibutes |
8.26

Next, the reach segments in the estuary will be changed to 100. In order to identify the segments
that correspond to the estuary, another shapefile will be loaded and overlain on the model grid.
The reach segments will then be selected using the ArcGIS “Select Feature” cursor using the
shapefile that delineates the extents of the estuary as a guide.
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First, choose the “Clear Selected Features™ option from the Selection menu in the ArcGIS
toolbar. This will remove the highlighting from the entire reach. Next, select the Add Layer
button (red circle in figure below) to add the Estuary shapefile, which is located in the
SLE/Configuration_files folder.

= Untitled - ArcMap - ArcView

~|:4 & $ O K2 | dtor - ’ v [Eesnenrees]

7 | Model v Layers v Boundary v Simulation ¥

Display [ Source | Selection 50| e ol 5]
Drawng > K 1|0~ A~ < [[o)aid <[t -] Bz Uu Av & S o~ 827

766927.609 1099567.067 Feet

Using the browser, navigate to the SLE/configuration_files folder and select the
stlucie_estuary.shp file as shown below. Select the “Add” button.

Add Data @
Look i [23 Corligunation_ies R = = N
1SLE_DEM
2 sle_basin.shp
= sle_landuse.shp
Ztlsle_reach.shp
= sle_reservoirs.chp

sle_sails, shp
15 sle_subbasins.shp

= stlu_cie_estuary.sh

Mame: || Add I

Show of typet | D stasets and Layers (* ) -l Cancel

8.28

Use the Zoom tool to change the view to the estuary for easier segment selection. It is important
to set the selectable features in ArcGIS at this point so that only the reach segments will be
selected in the next step. Choose the “Select Selectable Layers” option from the Selection menu

in the ArcGIS toolbar as shown below:
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2l ENFACE X=1 A

9 s 7 | Model v Layers = Bounday v Smustion = | (@

OJSE EOEEE

|
[owa S0l Bzu Avav gy o] 829

| los3503.45  1069625.222 Feet

The following screen will appear. Check and un-check the layers so that only the “Reaches”
layer is select as shown below:

Ml Set Selectable Layers

4
Chooze which layers can have their features selected interactively with the
Select Features tool, the Select By Graphics command, the Edit toal, etc.

Reaches Selectal_|
O wWashGrid ) Clear Al |

Cloze |

% 8.30

Select the “Close” button and return to the Arc session.

Next, select the “Select Features” tool. The tool is identified in the next figure by the blue arrow.

EEX

8.31

While holding down the “Shift” key, select each reach segment that resides within the boundary
of the estuary polygon. When all segments are selected, the screen should appear as below. The
segments will be highlighted in cyan.
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= Untitled - ArcMap - ArcView

Fle Edt View Insert Selection Took Window He
| [iresan S[Z| OO e~ | |2 v Tk [Gestenonrea

2 & 7 | Modl v Laysrs > Boundary ¥ Simulation ¥ @@ | EE D

ERor
! a "SI0 <] B 2 U AT B S o~

869012659 1075635.267 Feet 4 8 . 3 2

Return to the Reach Water Quality Table and note that only the selected segments have been
selected.

Water Quality Advanced F_YJ

Row_Col | Mix_Lateral Num Layers | Mi_ Verica KE Frac Daphghl__| G THETAG -]
5 5 1 1 3 05 2 108 C
5t 5 1 1 3 05 |2 108 [3
] 5 1 1 3 05 2 108 (=
5 1 1 3 2
5 1 1 2
5 1 1 2
1 1 2

( Update |) Select By Attibutes | 8.33

Select the “Update” button and then choose the Mix_lateral field from the pull-down menu as
shown below:

List Dialog

Select which figld vou want bo update:

kix_Lateral j
S
Murn_Lapers 3
kix_“ertical = 834

wr

The Field calculator will appear allowing you to edit the selected records. Type “100” into the
equation box. Check to make sure that the bottom option is checked (green arrow), indicating to
the model that changes will be made to selected records only.
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Field Calculator @@

Fields: Type: Functions:

oID
SEG_ID

ERANCH_ID
cell_ID
Landse

Soil

isCustom
WIDTH
ELEVATION
MANNINGS N
COMDUCTANCE
ELEY_MIN

Mix_Lateral =
100]

x -

¥ Calculate selected records only
Cancel
8.35

Select the “OK” button to exit the Field Calculator.

The Reach Table will now appear as below. All of the selected segments have a value of 100.

Water Quality Advanced E‘

Row_Col | Min_Lateral Nurn_Layers Mi_Wertical
k] )

E Frac_Daylight THETAG ll=
05 108 C

Kl G

1 3 2

54 5 1 3 05 2 1.08 C
55 5 1 3 05 2 1.08 —
56 5 1 3 2 1.08

-m___mn

1
1
1
1

Update Select By Attibutes |
8.36

Select the close icon in the upper right hand corner to exit the table.

8.2.4 Launch and Review Outputs

From the Simulation menu, select “run” to launch the simulation. A DOS screen will appear and
will continually update the simulation date as the simulation progresses. When the simulation is
complete, press Enter on the keyboard and the DOS screen will disappear.

The remainder of this section is awaiting the final WaSh model outputs

8.3 TWO-LAYER SIMULATION

In this section the single-layer advanced water quality model will be converted to a two-layer
model. The required changes are to include additional information at the tidal boundary and to
specify the vertical mixing coefficient.

8.3.1 Specifying Two Layers

The two-layer option is specified by a parameter in the Reach Table. Select the “Open Reach
Table” from the Model menu.
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Model *  Lawers ™  Boul

Mew Model

Open Madel

Change Legend
Opeq Model Table

Cpen Reach Table

Export 837

The following screen will allow the choice of transport type. Select the “Water Quality
Advanced” option.

List Dialog x|

Select which view pou want to zee;

Hydrodynamicz and Hedrology
Water Quality B azic

8.38

The “num_layers” field will be populated by the numeral 1 for each record, indicating that the
model has been run previously for single layer simulations. All records will need to be changed
to the numeral 2. Select the Update button.

Water Quality Advanced E]
P

m

Row_Col | Mix_Lateral Num_Layers Mix_Vestical
005
005
005
005
005
005
005
0.o0s

Fiac Dafight | G
5 05 2
0s 2
05 2
s 2 1.08
05 2
s 2
05 2
0s 2

IR
oo ao ao oo
Wlw W w W w W w e

108 |

— L
( u;m) Select By Atibutes |

8.39

From the drop-down menu, choose the “Num_layer” field to edit.
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List Dialog X

Select which figld vau want b update:

Mum_Layers

|>|L

kix_Lateral

Mix_MWertical o 8 .40

(R

In the Field Calculator, type a 2 in the equation box. Make sure that the box in the bottom left
corner is unchecked (red arrow), so that all layers will be edited rather than only selected records.

Field Calculator @EJ

Fields: Type: Funictions:

Q1D N "(c“ Mumber
SEG_ID

BRANCH_ID " String
Cell_ID

LandUse " pate
Soil

isCustom

WIDTH

ELEVATION

MANNINGS_MN

CONDUCTAMCE

s &l
M.lm_l:ayarsn \ [ advanced lj ._.J _=_I
N / Load...

2N

] 8.41

Select the “OK” button and the table will repopulate the Num_layers field with the numeral 2 in
all records, indicating that the model will now be run as a multi-layer simulation.

Water Quality Advanced @

Row_Col | Mix_Latersl Num_Layers Mis_Vettical KE Fiac_Dagight | G THETAG KCH&

r o1 5 2 005 3 05 2 108 0071
2 5 2 005 3 05 2 108 0071
3 5 2 005 3 [ 2 108 007
4 5 2 005 3 05 2 108 0071
5 5 2 005 3 05 2 108 0071
3 5 2 005 3 05 2 108 007
7 5 2 005 3 05 2 108 0071
g 5 2 005 E 05 2 108 0071 ~|

< i

Updsie | Select By Attibutes | 42
8.

Exit out of the Reach Table using the exit icon in the upper right hand corner of the table.
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8.3.2 Boundary Conditions

The advanced water quality boundary at the tidal boundary will need to be modified for the two-
layer model application. The modification consists of using a different input time series file that
has both upper and lower layer water quality values for the water quality constituents. An
advanced water quality boundary condition time series file has been provided as part of this
tutorial and is located in the SLE/configuration_files folder. It contains a column for the year,
month, day, eight columns for the eight advanced water quality constituent values in the upper
layer and then another eight columns for the eight advanced water quality constituent values in
the lower layer.

Select the “Downstream Transport” option from the Boundary menu. The Downstream
Transport Boundary Option screen will appear. To specify the advanced water quality boundary
conditions, highlight the segment “63” in the Feature ID box.

Downstream Transport Boundary Conditions E]

Feature Id This form allows you to
associate parameters
with outtall reach
segments.

Update

Delete
Delete Al

Zoorm

Cancel Close

Tide water parameters for selected feature

¢ Congstant

* Filename |C:\S LENConfiguration_filesitidal_be. txt

Find

Tranzport parameters for selected feature

If the model's Transport Option is set to "None'”, the following transport
options will not be enabled. Set this under the menu item "Simulation /
Tranzport Option'!

Curent Transport Option: Advanced

¢ Congstant

& Filehame |C:\S LEMConfiguration_filesiwa_be_multi tst

8.43

Then select the “Find” button in the “Transport parameters for selected feature” section of the
menu, which will launch a windows browser.
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e

Iy Recent
Docurnents

Laoak in: | I Configuration_files

|C3)5LE_DEM

ﬂ sle_basin, dbf
ﬂ sle_basin. prj

sle_basin.shn
sle_basin, sbix
sla_basin.shp

|
ﬂ sle_reach.prj
sle_reach.shp
sle_reach.shx

ﬂ sle_reservairs.dbf
ﬂ sle_reservoirs.pri
sle_reservairs.shp

i -sle_subbasins.shp

® cf B-

sle_subbasins,shx
ﬂ sla_tertiarycanals, dbf
il sle_tertiarycanals. pri

sle_tertiarycanals,shp
sle_tertiarycanals. shx

Deskiop sle_basin, shx sle_reservairs,shx

ﬁ sle_landuse.dbf ﬂ sle_sails, dbf

J ﬂ sle_landuse.prj ﬂ sle_soils. prj

Liloe s sle_landuse.shax sle_sails, shox stucie_estuary.shp
— sle_reach.aih ﬁ sle_subbasins.dbf = sthucie_estuary .shp,xml
51.){; sle_reach.ain il sle_subbasins.pr stlucie_estuary .shx
i it sle_reach.avl sle_subbasins.sbn (2] tidal_be kbt
@ sle_reach.dbf sle_subbasins. sbx E—j
My Hetwark File name: |wq_bc_mu|ti.t:-:t j Open |
Places
Filez of type: |Wash Model Files [*.7]

sle_landuse.shp sle_sails,shp

ifl stlucie_estuary .dbf
ﬂ stucie_estuary .pri
stlucie_estuary.sbn
stlucie_estuary .sbx

j Cancel

8.44

Use the browser to navigate to the SLE/configurations_file folder, and select the wq_bc_multi.txt
file. Then select the “Open” button to exit the browser. The Downstream Transport Boundary

Conditions window will appear as follows:

Downstream Transport Boundary Conditions

Activate 4dd Tool

T
[ o

Feature |d Thig form allows you to
. associate parameters
with outfall reach
segments.

Close

Tide water parameters for selected feature

" Canstant

f+ Filename

—

|E:\S LE*Canfiguration_files\tidal_be. txt

Find

Tranzport parameters for selected feature

If the model's Transport Option iz set to "None", the following transport
optiohz will not be enabled. Set this under the menu item "Simulation #

Tranzport Option'

™ Caonstant

* Filename

Current Transport Option: Advanced

—

|C:\S LE“Configuration_files'wsg_bec_multi bt

Select “Close” to exit the menu and save the advanced water quality boundary condition

information.

8.45

URS
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8.3.3 Setting Vertical Mixing

In the two-layer model applications of the advanced water quality simulations, the vertical
mixing is a key parameter that controls the vertical transport of dissolved oxygen and other
constituents. In this example, the vertical mixing is changed from its default value of 1 ft*/s, to a
value representative of the system, 0.05 ft*/s.

Select the “Open Reach Table” from the Model menu.

Model *  Lavers ™  Bou

New Model

Open Model

Change Legend
Open Model Table
Open Reach Table

Export 8 46

The following screen will allow the choice of transport type. Select the “Water Quality
Advanced” option.

List Dialog [X]

Select which view pau want to zee:

| =

Hydrodynamics and Hydralogy
‘i ater Quality B azic

8.47
The “Mix_Vertical” parameter values are “1” for all segments, indicating that the model has
been run previously for single-layer simulations. All records will need to be changed to “2”.

Water Quality Advanced g|

Row_Col | Mix_Latetal Num_Layers Mix_Vettical KE Frac_Dagight G THETAG K~

> 183 1 1 1 3 0s ] 1.08 0

2 1 1 1 3 0s 2 1.08 oc

3 1 1 1 3 05 2 1.08 oc

4 1 1 1 3 05 2 1.08 oc

5 1 1 1 3 0s 2 1.08 oc

3 1 1 1 3 05 2 108 or

7 1 1 1 3 05 2 108 i

o 8 1 [ 1 1 3 05 2 108 ﬁj
< Update: > Select By Attibutes |
. 8.48

Select the “Update” button to open the following screen.
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Select which field you want to update:

| Min_Vertical ﬂ

Mix_Lateral -
Murm_Lavers
8.49

Select the Mix_Vertical parameter from the drop-down menu to open the Field Calculator. The
red circle in the following figure identifies the Mix_Vertical parameter as the value to be edited.
Type “0.05” into the equation box as shown in the figure below. Make sure to de-select the
“Calculate selected records only” option at the bottom left corner of the screen (green circle) and
ensure that the box is not checked. This will cause the change to be made to all segments, which
is the intended result for this edit. Select “OK”.

Field Calculator. RIX
Felds: Type: Functions:
gég_xn AR Stt:(( j 8
BRARCH_ID € sying o5 )
celio e ()
Landse Come  [mO)
Sol
L ey
WIDTH lsar () ~
ELEVATION
MANNINGS_N
N . El s
¢ r$ weiss [l
Nel G
Save...
Help
@&\J&! dected ds only
S
- Cancel 8 50
The Reach Table will appear as below, with all segment values for Mix_vertical changed to 0.05.
Water Quality Advanced E|
Row_Col | Mix_Lateral MNum_Layers Mix_Vedtical KE Frac_Daglight G THETAG FEENE
13 1 5 1 00s 3 05 2 1.08 0.071
2 5 1 005 3 o5 2 108 007
3 5 1 05 3 o5 2 108 007
4 5 1 05 3 o5 2 108 007
5 5 1 005 3 o5 2 108 007
B 5 1 005 3 o5 2 108 007
7 5 1 005 3 o5 2 108 007
8 5 1 05 3 o5 2 108 0071 -~
4] | ﬂ—‘
Update Select By Attributes \ 8 5 1

Exit the table by selecting the exit icon in the upper right hand corner.

8.3.4 Launch and Review Outputs

From the Simulation menu, select “run” to launch the simulation. A DOS screen will appear and
will continually update the simulation date as the simulation progresses. When the simulation is
complete, press Enter on the keyboard and the DOS screen will disappear.

The remainder of this section is awaiting the final WaSh model outputs
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SECTIONEIGHT Adding Advanced Water Quality

8.4 EXAMPLE BMP APPLICATIONS

The remainder of this section is awaiting the final WaSh model outputs

8.5 EXAMPLE TMDL APPLICATIONS (NUTRIENT REDUCTIONS)

The remainder of this section is awaiting the final WaSh model outputs
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SECTIONNINE Additional Resources

The remainder of this section is awaiting the final WaSh model outputs
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