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CHAPTER 1. INSTALLATION

1. Installation

For the installation of GREAT-ER desktop under Microsoft Windows an installer is pro-
vided performing all required steps. Please refer to the GREAT-ER |l Installation Manual
for details.

The section below lists the requirements for GREAT-ER desktop if you want to install it on other
platforms like GNU/Linux.

1.1

Requirements

GREAT-ER desktop is implemented in Python and makes use of various Free Software add-
ons to this programming language. See the READVE files of the packages GREAT-ER, GREAT-
ERModel, GREAT-ER-DB, dagreater and Thuban for details. In conclusion required are:

Python? (version 2.2.1 or higher)

wxPython? (version 2.4.0 or higher, this implies a wxWindows of the same version)
SQLite® (version 2.8)

SQLite Python bindings* (version 0.4.1)

proj° (version 4.4)

Python Numeric Package® (version 23.0)

Python Imaging Library” (PIL, version 1.14)

ReportLab® (version 1.17)

Twisted® (version 1.0.0)

Oracle 8.x client libraries.

*htt p: // www. pyt hon. org

2htt p: / / www. wxpyt hon. or g

Sht t p: // wwv. hwaci . conf sw/ sqlite/
“http://pysqlite.sourceforge. net/

Shtt p: // www. r enpt esensi ng. or g/ proj /

Shtt p: // nunpy. sour cef or ge. net

"http: // ww. pyt honwar e. cont product s/ pi |l /
8http://reportlab. sourceforge. net/
*http://tw stedmatrix.conl
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1.2. Installation without installer package

1. Install Thuban so that the thubaninit module is on Python’s module path. One way to do that
is to use the pyt hon setup. py install 1ocal command to build Thuban and to add
the directory containing the Thuban sources to the PYTHONPATH environment variable.

2. Put the packages GREAT-ER-DB, GREAT-ERModel and GREAT-ER into the same direc-
tory.

3. Build GREAT-ER-DB (see GREAT- ER- DB/ README for details).
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2. Tutorial

The essential steps to run a first simulation to get an impression of GREAT-ER desktop are
printed within a gray shaded box (like this one). They represent the minimum contents of the
tutorial.

The complete tutorial chapter can be seen as a guided tour through all the main features of
GREAT-ER desktop.

Finally, Chapter 3 serves as a reference manual and provides a complete overview of GREAT-
ER desktop features.

(' start GREAT-ER Il )

‘

Create a new Session

Specify a Scenario Name
Specify Substance and Catchment

Specify Environmental Parameters
Specify Simulation Parameters

‘

( Run a simulation )

¢

( Save the Session )

(~ A
Display/Analyse Results
Spatial Distribution
Background Data/Monitoring Data
PEC Calculations
Risk Analysis
Mass Flux Analysis
Concentration Profiles
G J

Figure 2.1: GREAT-ER desktop Session Work-flow
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2.1.

Basic Concepts

2.1.1. Session Concept

The collection of data needed to perform a simulation (and available simulation results) is called
a "session”.

Sessions can be stored and loaded and thus offer the quick retrieval of a certain situation. A unique
title for a session is not mandatory but helpful to assist the search of a specific session in a long

list.

Additionally, sessions form the basis of the exchange of complete simulation data sets (see GREAT-
ER Il Administration, Section Data Exchange).

A session consists of the following data:

1.
2.

Title: A significant name for the session.

Comment: The comment can more detailed describe the contents and meaning of the ses-
sion.

Catchment ID: The ID (name) of the catchment (e.g. Aire). The catchment data themselves
are not part of a session. Such data (e.g. river network) are fixed and cannot be edited.

Substance: The whole substance data set is stored within a session. It is possible to edit and
"play around’ with substance properties to see the effect of the simulation results. This does
not affect the carefully collected substances of the substance database. On the other hand
the session is not affected by changes of data sets in the database which can lead to unrelated
input and result data. However, substance data sets can also be stored as "templates” into
the database to share a set with other users.

Release Data: Although the positions and number of discharge sites within a catchment are
not editable, the attributes of the discharge sites can be modified. For this the set of attributes
is stored with the session. In contrary to the substance database, modified data sets can not
be written back to the GREAT-ER desktop catchment database.

Environmental Data A numerous group of parameters (of the higher model modes) is
neither substance nor catchment specific. These are stored as environmental data. A default
set is automatically loaded on creation of a new session and stored with the session. Similar
to the substance data environmental data sets can be stored as "templates”.

. Model Parameter: The complete model parameter data set needed by the GREAT-ER

desktop model is stored within a session.

Modification Information: Tracks if any element of the session has been changed since the
last save and hence the session is different to the session in the database with the same title.

If results are available for the session it is also tracked if the results are in sync with the
input parameters. When a session is saved after some modifications it still can be necessary
to run a simulation to harmonize input data and results.

Intevation GmbH 10/95 July 28, 2003
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Both informations are displayed in the session’s window status bar (see below).

9. Results: If available, simulation results are stored with the session. This covers as well
analysis results like the PEC values or percentiles.

10. Privileges: The GREAT-ER desktop database provides a fine grained concept of privileges
on data access which: The concept distinguishes owner of the data, the group the owner
belongs to and all users. For each of the categories the owner can set read and write access
selectively.

The most important data of a session are collected in the title bar of the corresponding view
window. This makes the title, catchment ID and substance ID permanently visible helps to identify
the session in a window list.

2.1.2. Model system

The current version of GREAT-ER desktop comes with a model system covering four sub-models:
emission, sewer, treatment plant and river. There are up to three complexity modes for each of this
sub-models: in the simplest model’s modes only first-order elimination rates are considered, higher
model modes regard elimination processes related to solved or sorbed fractions in various degrees
of detail.

All of the sub-models are deterministic in principle. Using the Monte-Carlo method set on top of
these models, GREAT-ER desktop drives a stochastic approach and model results are returned as
distributions of concentrations. GREAT-ER desktop delivers results for all considered geographic
objects: sewers (i.e. the influent of a treatment plant), all treatment plants (effluent) and all river
stretches within the catchment under investigation. See the model description for more details.

Model results are displayed by coloring river stretches on a map, or as concentration profiles
through a river. GREAT-ER desktop provides users with several options to analyze the results
and to derive further values from them. For further details see below in the tutorial and menu
description.

2.1.3. Parameter handling

Depending on the selected models, a various amount of parameters are required to run a simula-
tion. These parameters are sorted according to their relation (to a substance, catchment or model).
GREAT-ER desktop provides several dialogs to enter or modify the parameters.

GREAT-ER desktop aids users to enter the parameters required according to the selected model’s
complexity modes with an identifier in the input dialogs and a tool to check for missing parameters.
Both are explained in detail below.

GREAT-ER desktop is delivered with an expert knowledge data base on the parameters to avoid
wrong data entries: Values are compared against two ranges: a warning range and an error range.
The warning range specifies the usual range of a parameter. If an entry exceeds the parameter
warning range, a dialog will point out this possible mistake. Nevertheless, it is possible to run
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a simulation with such settings. Values exceeding a warning range are marked with a yellow
background.

In contrast, the error range defines the logical range of a parameter. Values outside this range are
impossible and will lead to errors. If a entry exceeds the error range it is not possible to leave the
dialog (other than canceling) until a value within the warning range has been entered. A dialog
will give a error message and hints on the logical range of the parameter. The parameter entry is
marked with a red background.

Finally, for better documentation and transparency of simulation results a separate comment can
be entered for each parameter. This comment should mention the data source and might contain
additional information on laboratory practices, etc.

2.1.4. GIS Functionality

GREAT-ER desktop uses the Free Software GIS data viewer THUBAN? as platform for the user
interface. Various features and analysis functions are available for use with GREAT-ER desktop.
Some are discussed below, for a complete overview see the THUBAN Manual.

2.2. Starting GREAT-ER desktop

Select the "GREAT-ER I1” icon from the GREAT-ER folder in the ”Start” menu.

After the start-up GREAT-ER desktop presents the initial screen.

=10l %]
File Substance @atchment Enwironment  Simulation  Analysis Map Layer  Tabler Help
Rz |zI lz] wln] sal @] k]
Legend @ X ‘
|2 lEelc|™®
|n0t connected |n0 SE5sion -
Figure 2.2: GREAT-ER desktop - initial screen
'http://thuban.intevation.org
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The THUBAN menu bar is replaced by a specific GREAT-ER desktop menu bar, the number of
buttons and tools reflects the set needed for GREAT-ER desktop. Please note that each menu
item (when highlighted) is explained briefly at the bottom left corner of the GREAT-ER desktop
window.

The menu items are ordered according to the usual work flow of a simulation session: initially you
have to create or select a session. The next step is to modify the data. Usually users will simulate a
specific substance with several catchments and may want to use more detailed models if the simple
ones identify issues. Hence the menu bar reflects this order of steps: Substance, Catchment,
Environment and Simulation. The following items enable you to analyze the simulation results
and offer various options to display accessory data or to modify the presentation of data based on
additional information.

The three menu items Map, Layer, Table provide access on the THUBAN features with some
additional analysis functionality.

Menu items and tool buttons are enabled or disabled depending on the current settings and data
availability.

2.3. Authentication

GREAT-ER desktop stores all data in an underlying database and provides a fine grained access
rights management: The system distinguishes between the owner of a data set, the group of users
the user belongs to and all users with access to the database. Read and write access can be granted
individually.

A user has to authenticate before the database is accessible and therewith GREAT-ER desktop is
usable.

Select File / Authenticate. In the dialog enter your user name and password for the (optional)
database.
If no database is specified, the user’s profile default database is used.

Authenticate x|

Databaze: Igleater.example
[REREN Iuser

Password; |~ q

ak I Cancel |

Figure 2.3: Authenticate Dialog

After successful authentication the model system is started automatically. The status bar identifies
this phase. Additional menu items are active to initially work on a session. The status bar displays
the user logged in and the group the user belongs to. If not the default, the selected database is
displayed as well.
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greater-tutorial.tex,v 1.2 2003/07/23 15:50:04 frank Exp



GREAT-ER desktop Manual
CHAPTER 2. TUTORIAL

2.4. Setting up a session

Authenticate
Disconneck

MNew Sessian

Open Session

Edit: Session

Save Session

Save Session As The first menu of the GREAT-ER desktop user interface, called File, covers
Close Session all options to manage sessions: creating new or loading existing ones, saving

Delete Session

or deleting sessions. As usual for GUI applications, this menu also includes
Eadt the exit item.

2.4.1. Creating a new session

To create a new session, select the corresponding New Session menu item from the File
menu. A new dialog appears:

New Session x|
M ame: |Tutoria| Sezzion
Substance: IL&S 'I
Catchment: IEaIder "I
r— Comment
& zample session for tutarial purpozes. ;I
=
— Privileges
ARET group all
WiEW
v r r
edit
v I I
Ok I Cancel |

Figure 2.4: New Session Dialog

To create a new session you have to specify a session name at this stage. The name is used to
identify the session in all further steps of GREAT-ER desktop application. Optionally, you can
select a substance and a catchment from related lists and enter a comment on the session to give
additional remarks. Finally the privileges for the session can be specified. The default value
considers the data as private, changes to the privileges should be done with care.

As an example, enter the name Tut ori al Sessi on and select the substance LAS with the
catchment Calder. Leave the dialog with "OK”.
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The GREAT-ER desktop user interface now changes:

&) GREAT-ER - Tutorial Session - LAS - Calder i ]
File Substance Catchment Environment  Simulation  Analysis Map  Layer Table Help

AR EIRNEENEEE
Legend Eix‘

e e e
El/__/’ Discharge sitex

- @ DEFAULT
&< River network

Mo a1
(LT

|( -2.0150,  53.520) |TUTORIP.L@greater.hqll'Guest user graup |m0diFied A

Figure 2.5: Tutorial Session with Catchment Calder

The map now displays the Calder catchment with river network, discharge sites and catchment
boundary, as mentioned in the legend. The discharge-river layer results from the fact that sewage
treatment plants are situated at some distance from the discharged river. Usually the distance is
too small to be seen on the full catchment scale. The picture sites theme is a very special theme
which is only visible if photos are available to give users a better impression of the catchment.
These GREAT-ER desktop specific layers cannot be removed.

The title bar now gives some hints on the displayed data: The name of the session, the substance
and the catchment. The status bar warns users that there are unsaved changes.
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You may play around with the display tools (identify, zoom, pan). The identify tool presents the
attributes of selected geographic objects.

. GREAT-ER - Tutorial Sessio -0 x|
File Substance Catchment Environment  Simulation  Analysis Map  Lawver Table Help
e a1 X ma.
RlL| x|z e N )] ke |k
Legend %} ><|
-
+
Sl E| 2 sl®oH
&+« Dizcharge sites
- @ DEFALLT
5= River netwark
: o DEFAULT
g« Discharge-River
o DEFAULT
&= Catchment boundary
.[] DEF&ULT
Field | Walue |
discharges 29
disch_id 29
stretch_id 126812
catch_id z
[ -1.9338, 53.668) TUTORIAL, | disch_class_id a0
narne Ripponden ST
pop 4700.0
dwf 0.021991
Flow_mean 0.021991
Flow_skdey 0.0
Flows_disk 0
Flowe_dom 404,255319
Flow_nondamn 0.0
Flowe_runaff 0.0
treated 1.0
r_wwkp More
remark. Mone

Figure 2.6: Identify Tool Dialog

2.4.2. Needed inputs

Having now created a new session you may use the settings and data loaded from the data bases
(by selecting substance and catchment) or modify them.

As mentioned above, GREAT-ER desktop provides several complexity modes for the various
models. Obviously, the amount of required data increases with the complexity mode of a model.
The GREAT-ER desktop user interface accentuates this by identifying parameter values within
the dialogs: Parameters marked with a cross are needed in the current model mode selection.

By default all sub-models (sewer, waste water treatment and river) are set to complexity mode
one. The parameters needed at this complexity level are initialized when creating a complete new
session. We step through the various dialogs to examine the GREAT-ER desktop functionality.
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2.4.3. Editing substance data

Having selected a substance within the session creation, the related data set is loaded from
the database. To view this, select Substance / Edit menu.

The appearing substance dialog covers all directly related substance data split
into eight categories. The dialog opens with the identification card. It is com-
pulsory to give the substance a name; all other parameters which may ease
identification are optional. Only three further cards are relevant at the current
stage: WWTP removal, River removal and Emission data.

For each parameter editable in the GREAT-ER desktop dialogs a ”Details” box provides further
information on the meaning of the parameter, the type of parameter and potential warning and
error ranges. In the also a comment can be entered and if available a default can be set. Finally if
a parameter can be considered as distributed the distribution dialog can be raised.

Substance Data |
River Remaowal Ernizzion D ata I Rizk &szessment
Identification | Phys. Chem. Properties Partitioning I Wi TP Remaval I Eindegradation
EINECS: [unkrown
CAS: IW Synohymms: I—

— Detailz [Al-D toggles input focus)
Name: Common name of the substance

String: at most 2585 characters

Diigtribution: not applicable  Edit Distibution | Defaul: not available  Apply Default |

Carrment on the value you entered:

-
[~
QK. I Cancel |

Figure 2.7: Substance Dialog

As GREAT-ER desktop also considers three plant types in the easiest WWTP sub-model, the
related elimination rates have to be entered. All other parameters are related to higher model
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modes. This also means that in-sewer removal is not considered in mode one. To work with in-
sewer removal, set the sewer sub-model mode to mode two (related dialog is mentioned later in
this tutorial) and enter an elimination rate.

Please note that the plant types currently related to the treatment plant in the various catchments
delivered with GREAT-ER desktop always consider a primary settler as the first step in sewage
treatment. If you only have an overall elimination rate for a plant or one explicitly without a
primary settler, set the related rate to zero and enter the known elimination rate for the plant type
in question.

The WWTP removal card also gives hints on another fundamental GREAT-ER desktop concept
(if you have selected the sample LAS substance data set). As described in the briefly under the
basic concepts, the GREAT-ER desktop models perform a stochastic simulation set on top of a
deterministic model by the Monte-Carlo method. This covers the variations within the catchment’s
hydrological regime but also considers other parameters. l.e. for the selected parameter it is
possible to specify a distribution. This can be either normal, logarithmic normal or uniform.
Depending on the selected distribution a set of values has to be entered to describe the distribution.
These can be edited manually by the experienced users but it is recommended to use the distribu-
tion dialog which is invoked by the Edit Distribution button. Leaving the distribution dialog you
may recognize that distributions are coded by the descriptive values separated by a semicolon.
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X
Riwer Remowal I Emizzion Data | Risk Agzezsment
Identification I Phwsz. Chem, Properties I Partitioning W TP Removal | Biodegradation
Fraction removed [sewer]:  [0.25 . k_wAW TP _nonbio: W 1/h
Fraction removed (primary]; # IDEI— - a fhs: W -
Fraction removed [25) ¥ W -
Fraction removed (TF]; % W - x|

Diztribution: %

mir. value: IDSB— =

mas. value: IDSSE— =
— Detailz (a0 toggles input focus)

Fraction removed (AS): chemical removal in 0k I Cancel |

Decimal: walid is [01]

Diistribution: unifarmm Edit Distribution | Default: not available  Apply Default |

Comment an the value you entered:

Mare ;I

[~

ak. | Cahicel |

Figure 2.8: Distribution Dialog

The River removal card enables you to control the elimination processes within the river. Only an
aggregated first-order elimination rate is needed for the simplest river fate model.

The Emission data card enables you to specify a general household consumption value for the
substance. As the consumption values have to be related to both, a substance and a region, the
parameter entered in the substance data dialog is used as a general value. The Edit Emission
Data dialog discussed later in this tutorial enables you to specify consumption values for selected
discharge sites. These consumption values can not be considered as distributed.

Leaving the substance dialog, all substance settings for a first simulation run are made. If you
want to learn more about substance data management within GREAT-ER desktop please refer to
the User Interface description (chapter 3): The menu items invoke functions that are known from
various applications managing documents, with the difference that they do not work for the whole
data but for a subset of a session, the substance data.
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2.4.4. Editing catchment data

el The catchment data consists mainly of spatial data sets which are not editable.
Edit Emission Data Data management functions are limited to the selection of a new catchment for
EdtDischarg=Data | the current session and editing of selected attributes.

The main items of the catchment menu, Edit Emission Data and Edit Discharge-site Data, are

also managed by tools: After selection you can click on the map to choose the discharge site to be
edited.

Edit Emission Data

The emission data dialog enables you to specify site-specific consumption data. To cover industrial
sites, users can enter an additional input into the treatment plant. This input reflects discharges
resulting from the production processes and can be calculated from the production volume. Please
note that the calculation of the fraction of the production volume which will be released is not part
of GREAT-ER desktop but must be calculated manually by hand before. The input considered
here is the mass flow into the treatment plant in [kg/a]. Same as loads from usual consumption the
industrial input is processed by the treatment plant models.

L.JGREAT-ER - Tutorial Sessio
File Substance Catchment En

Rle|+ |28 2] elN
Legend |i><|

2z|s|slelclE

Discharge sitex
@ DEFAULT
2= River network

=lolx|

nment  Simulation  Analysis Map  Laver Table Help

[ha 08| [0 e

B Site specific consumplion; |1.45 ka/[cap * a)
Additional nondomestic input; Iunknjg kgia
Additional runoff input Iunknown kgia

— Details [Ak-D taggles input focus)

Site specific p Repl regional subst: average

Decimal: walid is [0:00]

Digtribution: not applicable  Edit Distribution | Default: not available  Apply Default
— Comment

Thiz iz a sample set of local emission data for Eastwood STW. d

[
0K I Cancel |
Figure 2.9: Edit Emission Data Dialog
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Edit Discharge Data

Similar to the emission data on the first view the discharge-site data dialog enables users to modify
the parameters for a specific treatment plant. l.e. where the emission data dialog lets users enter
site-specific data to overwrite the general information for selected discharge, the discharge-site
dialog enables users to work on a copy of the geo-referenced attribute tables.

This covers population, the elimination rate (used for complexity mode one), the treated fraction
of incoming sewage water (e.g. bypass or overflow) and in general the type of treatment plant.
Incoming water from separate ”sources” is considered : domestic input, non-domestic use (this
covers mainly industrial inputs) and run-off (e.g. from sealed areas). If only an overall value is
available for treatment plants this should be entered as domestic flow.

Please note that domestic flow is given in [liter / (capita - day)], where non-domestic flow and
run-off are considered as [cubic meter / second].

Please note furthermore that it is possible to specify a distribution for a general elimination rate, but
not for a site-specific elimination rate. Nevertheless, it is possible to have a distributed elimination
rate for, e.g. activated sludge plants, and a fixed rate for a selected site.

LGREAT-ER - Tutori =0l

File Substance Catchment Erwironment  Simulaktion  Analysis Map  Layer Table Help
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Figure 2.10: Edit Discharge-Site Data Dialog
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2.5. Environmental Data

gz:n Not all parameters needed by the GREAT-ER desktop Models are related to
Edi the substance or the geographic data. These are grouped under ”Environmental
Save As

Data” and cover some general data of the compartments under investigation
and some correlation data.
The menu provides management functionalities similar to the features under the substance menu.

Delete

Environment Parameters |

Enviranmental | Sewerl Prirnary settlerl Secondary settler | Activated Sludgel W TP mass transferl River I

Temp [river); | AR “C Wind zpeed: |1 .0 mi'z
Temp [zewage]: |1 3 S “C wind speed [river]: Iunknu:uwn mi's
Temp [air): |1 ] “C Air miring height; |1 0o m

Temp [air, river]: Iunknu:uwn “C

— Detailz [Al-D toggles input focus)
Temp (river): River water temperature

Decimal: uzual is [0;:30] wahd is [-273.15;00]

Diigtribution: not applicable  Edit Distibution | Defaul; 150 Apply Default |

Carrment on the value you entered:

-
[~
QK. I Cancel |

Figure 2.11: Edit Environmental Data Dialog

2.6. Running a simulation

We are now entering the Simulation menu. This menu covers a further dialog on entering
model specific parameters.

Edit: Model Parameters

|'r!|e Edit Model Parameters allows you to enter the number of Monte-Carlo
shpts and an optional offset concentration and select the complexity modes for
the three sub-models: sewer, WWTP (activated sludge and trickling filter) and
er. A text field provides some hints on the available modes.

Missing Parameters?

Skart

Select Simulation Seryer

—
—
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If you change complexity modes, it is usually necessary to go back to earlier data dialogs to enter
additional parameters. E.g. if you need in-sewer removal to be considered, you have to go back to
the substance data dialog to enter a removal rate for sewers (if not entered already). Please note
that in-sewer removal is the only higher model in which only one parameter has to be entered. All
other sub-models require a somewhat larger data set.

As mentioned earlier, GREAT-ER desktop uses the Monte-Carlo method to set a stochastic
approach on top of a deterministic model. The number of Monte-Carlo shots performed
during a simulation also has to be entered within the Edit Model Parameters dialog. For a
sample application take thousand shots.

Model Parameters x|

General | Sewer | Activated Sludge WWTF | Trickling Fiter Wi TF | River |

Offzset conc. walue: Iunknu:uwn mag/L
Monte Carlo shots: |

s

— Detailz (a0 toggles input focus)
Monte Carlo shots: Monte Carlo shots number value

Integer

Distribution: nat applicable  Edit Distribution | Default: 1000 Apply Default |

Comment an the value you entered:

=
[ -]
ak I Cancel |

Figure 2.12: Edit Model Parameters Dialog

Offset Concentrations are included to consider additional loads within the river network which
might be monitored upstream from the first known discharge. Note that the given value is used
as it is and is only added to the model results after the simulation. The offset concentration is not
considered within the elimination processes.
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2.6.1. Missing Parameters

GREAT-ER desktop supports the user with an enhanced framework to identify missing param-
eters according to the current model selection: A dialog lists all missing parameters and in the
parameter entry dialogs all required parameters are marked with a cross.

Change the river model to mode 2 (basic removal processes).

Model Parameters

General | Sewer | Activated Sludge WWTF | Trickling Filter whw TP River

kode:

Sedimentation:
“Wolatilization:
Photodegradation:
Hydralyzis:

15

ves
yes
vas
yes
vas

Mode 3 Submodel Switchesg%—

Bindegradation:

no

no

no

no

no

— Detailz (a0 toggles input focus)
Mode: Default complexity mode

Distribution: nat applicable  Edit Distribution |

Comment an the value you entered:

Default: mode 1: simple degradation  Apply Default |

-]

|

ak I Cancel |

Figure 2.13: Model Parameters Dialog - River Model Selection
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After editing the model selection the availability of data for the current model selection can
be check with Simulation / Missing Parameters? In case a list of missing parameters is
displayed, grouped by parameter type and dialog cards.

Missing Parameters

"'ou need to gpecify the following parameters in order to run a simulation;
Substance:
Partitioning:
f.d River
River Remowal:
k [dea] I
k [zed)
k [wol)
Ervironment parameter sufficient,
Other paranieter sufficiant.

oK |

Figure 2.14: Missing Parameters Dialog
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Open the Edit Substance Data dialog again (Substance / Edit) and select the card River
Removal: Now the three removal rates k4., (Degradation), ks.q (Sedimentation) and k.,

(\Volatilization) are marked with a cross according to the new model selection.

Substance Data

|dentification | Phyz. Chem. Properties Fartitioning I

River Removal

WWTP Removal |

Emigsion Data I Rizk Aszesement

K finstream:  [0.06 1/h kiphatal [unknown 14k

kidegl ¥ [N = 14k kfhpdial  [unknown 1/h

K [sed): % WR'_ 1/h kihgdibl  [unknown 14k

k [vall: # |unknosn 1/h k [hpdrn):  Junknovn 1/h
a_river W

Biodegradation

— Detailz (A0 toggles input focug]
k (deg): default degradation rate

Decimal: walid is [0:00]

Diztribution: not applicable  Edif Diztibution

L

Comment on the walue pou entered;

Default: not available  Apply Defaulb |

Mohe ;I
[ -]
ak I Cancel |

Figure 2.15: Required Parameters River Model Mode 2 - River Removal

Please note that when selecting the card Phys. Chem. Properties the unknown value Koc¢ is
marked as required although it was not listed under the missing parameters. The reason is that the
river model includes an estimate function for the K4 based on the K. If neither main value nor
some parameters used in estimate functions is available, the main value is listed as missed. In turn,
if in our example the K¢ would be well defined, the K; would not be listed as missed.

Please refer to the model description for available estimate functions implemented in the various

models.

Change back the river model mode to mode 1 after trying the "Missing Parameters” tool.
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2.6.2. Start a Simulation

You are now able to start a simulation. Select the Simulation / Start item. A new window
appears, displaying the progress of the simulation:

. GREAT-ER - Tutorial Session - LAS - Calder -|o] x|

File Substance Cakchment Enwironment  Simdlation  Analvsis Map  Lawer Table Help
w | mg
R’lR 3] e N s |k
1
Legend Simulation Status: Tutorial Session - LAS - Ealdef: |

glg @l@l Rurning ...
B Dischange sites
- @ DEFAULT .l.

fe a1
(LT

River network,

j f./ DEFALILT Elapszed time ; 0:00:36
EIE‘ Dizcharge-River Estimated time : 0:05:03 %
e DEFALILT

Remaining time ; 0:04:27
B« Catchment bounc

gapett

|TUTORI.0.L@greater.hq,l'Guest USEr graup |m0diFied 4

Figure 2.16: Running simulation on Calder catchment

A running simulation can be canceled pressing the Cancel button.
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After the simulation has finished, the results will be displayed on the session’s map: The river
stretches on the session’s map will be colored depending on the model results. A new layer is
visible in the legend entitled Csim Mean [unit]. Csim stands for simulated concentration (in
contrast to monitored concentration), mean identifies that the mean value of the concentration
distribution per stretch, resulting from the Monte-Carlo method, is displayed. More specifi-
cally, the mean values of the Cy;,y; internar are displayed. Please refer to the model description
to learn more about the various result outputs of the GREAT-ER desktop model system.

&) GREAT-ER - Tutorial Session - LAS - Calder

File Substance Catchment Environment  Simulation  Analysis Map  Layer Table Help
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Figure 2.17: Visualization of simulation results for the Calder catchment
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2.7. Saving a session

Before proceeding to analyze the model results it is advisable to return to the beginning, the
File menu, to save the session: select Save from the menu: all session settings and the model
results will be saved. The status bar modification information changes from “modified” to
“unmodified”, which also identifies the successful saving.

The GREAT-ER desktop user interface provides users with two options to save session data: save
and save as.

Save writes all data from the current session to the database and lets you proceed with the
current session.

Save As works slightly differently. First you have to specify a new name for the session and
optionally enter a new comment and change privileges. Since sessions are mainly identified by
their names unique names are recommended. After saving, the new session is the current session.

Save Session As il
MHame: |LIMGE]
Substance: LAS %
Catchment: Calder
r— Comment
& zample session for tutarial purpozes. ;I
[ -]
— Privileges
ARET group all
wigw v r r
edit v r r
Ok I Cancel |
Figure 2.18: Save As Dialog
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2.8. Analyzing model results

Add Background Lawver

Caloulate River Csim X
Csim Classes River
Combine Csim,Elow

PEC Initial
PEC Catchment

Discharge Influent Csim
Discharge EFfluent Csim

Risk Analysis

Shiaw Bickure
Mass Flux
v Concentration Profile

After having calculated the results of a model GREAT-ER desktop
provides you with various options to analyze the data: As GREAT-
ER desktop results are frequency distributions of concentrations for
river stretches you have the option to calculate percentiles. Addition-
ally the menu provides you with features to modify the presentation
of results: either by classification or a color coded combination of
concentrations with flows. Since GREAT-ER desktop was designed
as a tool in the process of risk assessment, the main items of the
analysis are the functions to calculate PEC values (Predicted Envi-
ronmental Concentration).

Please note that the GREAT-ER desktop analysis tools are designed
to analyze distributions of values. Although it is possible to run a

simulation with one Monte-Carlo shot probably the analysis func-
tions will fail applied to this simulation results.

2.8.1. Background data

The first analysis tool in the menu is visual and provides access on various background layers for
a better orientation.

Select Add Background Layers. A dialog is opened presenting all available background
data for the current catchment.

Choose ”Populated Places”, ”Railroads” and ”Roads” to be displayed and leave the dialog
with "OK”.

Add Background |

Awailable layers for the curment catchment;

Cancel |

Figure 2.19: Add Background Layers Dialog

Ok |

Three new layers are added to the map displaying the UK populated places, railroads and
roads.
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S GREAT-ER - Tutorial Session - LAS - Calder o ] S
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Figure 2.20: Calder Catchment with background data

The monitoring programs undertaken in the pilot areas of GREAT-ER 1.0 form an integral
part of the GREAT-ER project. The data obtained are stored as geo-referenced data (i.e.
monitoring sites with monitoring data as attributes) within the GREAT-ER desktop database.
To display these data select again Add Background Layers and choose ”River Monitoring”.
Again a new layer is added to the map (with grey circles). These represent the monitoring
sites, attributes can be obtained by the identify tool or by showing the layers attribute table.
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Figure 2.21: Calder Catchment with monitoring data
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2.8.2. PEC Calculations

As GREAT-ER 1.0 introduced a novel method to estimate environmental concentrations (calcula-
tions are made on real-world data instead of large-scale generic data sets) with frequency distribu-
tions, the calculation of PEC values must be different from the known methods.

The methods the PEC values calculations of GREAT-ER desktop are based on published methods
(see Boeije et al, 1999). Not just one but a collection of values are provided to characterize the
different aspects of exposure in river catchments The are split into two categories: PEC;izia and

PECcatchment-

PEC,...tiar IS the spatial aggregation of concentrations in the river directly after emission. This is
similar to PEC,,.; as defined in the EU Technical Guidance Documents, although its calculation
is different. Based on the Cg;yy, stare Mean values, the mean is calculated for all stretches receiving
treated or untreated discharges:

n
Ei Csim,start,i
n

PECinitiar =

Csim,start,i 1S the concentration at the beginning of river stretch i, directly receiving treated or
untreated waste water emissions.

By definition, the PEC,;y,44; is calculated on the base of the C;y,, s1qr+ Mean values. Selecting
the item PECinitial the calculation starts.
A dialog displays the analysis results with some further information.

The PEC initial iz defined ag the mean of all Csim.start mean values of stretches directly receiving ;I
a treated or untreated waste water emizzion.
MHumber of dizcharges: 21

PEC initial = 74.7 ug/l

oK |

Figure 2.22: PEC;,;1:1 Calculation results
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PEC. aicnment 1S the average of representative concentrations over the entire catchment. This is
a new concept for geo-referenced exposure assessment, although there is some analogy with the
PEC,cgionar In the EU Technical Guidance Documents.

The ”most representative” value for the concentration in the stretch is taken as C;p, internar (the
average concentration for the stretch). However, different approaches could be used and in order
to demonstrate the effect of using different possible definitions, GREAT-ER desktop computes
different different PEC .qicnment Values. These values differ in the set of stretches selected for the
calculation and in the weighting of concentrations.

All PEC qichment Values are defined as the mean of the weighted concentrations of the selected
stretches. Possible selections are (A) all stretches within a catchment or (B) only polluted stretches.
Option (A) is more comparable to the current regional exposure assessment approach (unit world
models) in which all surface waters in a region are considered for the dilution of the chemical
mass loading. Clearly different, option (B) considers only the loaded river stretches. The intention
of this approach in the meaning of risk assessment is to focus on the river stretches potentially at
risk: the loaded stretches.

Both approaches have to deal with different issues concerning scale dependencies or data require-
ments. These items are discussed in the referred article.

1. Weighting by stretch volume for both stretch selections. The volume is calculated (assum-
ing a rectangular cross section) by flow, flow velocity and length. The weighting method
focuses on large rivers and therefore on high dilution situations where exposure (and risk)
levels may be lower than the representative rate for the entire catchment.

2. Weighting by stretch length for both stretch selections. The interpretation of the weight-
ing method is that stretches with equal length are of equal importance. Small rivers are
considered to be equally valuable as large rivers.

Methods 1 and 2 depend on the scale and detail of the underlying digital river network, and the
more (unpolluted) headwaters are included, the lower the aggregated PEC .qichment Will be. Con-
versely, in a low detailed river network, small (and possibly more valuable) stretches are neglected.

3. Weighting by flow increment considers all stretches within a catchment. The weighting
of a stretch is calculated by the difference of flow in relation to its upstream stretch (two
stretches in the case of a confluence). Thus the values related to stretches are similar to
those in weighting by length. A slight accentuation might be given to receiving stretches
because, besides the natural flow increment, these are artificially influenced by the waste
water flow.

The initial stretch of a river is considered with its complete flow (there is no longer an
upstream stretch and thus the increment is the flow). If these stretches are unpolluted, the
weighting method is more or less independent of the scale of detail of the digital river
network: no matter how detailed rivers are digitized, the flow of a given stretch can be
considered as the sum of all its upstream stretches and therefore the stretch representing the
headwaters is of the same value as all stretches regarded separately.
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The PECcatchment 1S based on the Cyjp, internar Mean value. The calculation is started by
selecting the item PEC Catchment.
A dialog displays the analysis results with some further information.

PEC Catchment x|
The PECzatchment consists of zeveral values calculated with different weights and stretch =
selections:

-wheighted by volume and lenath bazed on
only loaded stretches and all stretches [in brackets)

-wieighted by flow incremental bazed on
loaded stretches pluz most downstream unloaded stretch per river,
These stietches have been selected an the map right o,

Far the resultz Csimlnternalkean the PECeatchment values are:

b Wolurme:
256
[19.4]
by Length:
433
[4.92]
b Flow Increment; b
[ |
0K |
Figure 2.23: PEC .4tchment Calculation results
Intevation GmbH 34/95 July 28, 2003

greater-tutorial.tex,v 1.2 2003/07/23 15:50:04 frank Exp



GREAT-ER desktop Manual
CHAPTER 2. TUTORIAL

2.8.3. Risk Analysis

A new analysis tool introduced with GREAT-ER desktop is the Risk Analysis tool.

The risk analysis tool (available via Analysis / Risk Analysis) calculates the ratio of
Csim,internal Mean value and the substance specific predicted no effect concentration (PNEC,

see card Risk Assessment of substance dialog).

The analysis results in a new map layer with two classes displaying the river stretches with a

ratio greater than 1.0 and with less or equal 1.0.

If no PNEC value is available you are asked first to enter a value in the substance dialog.

) GREAT-ER - Tutorial Session - LAS - Calder
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Figure 2.24: Risk Analysis results
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2.8.4. Mass Flux

Selecting menu item Analysis / Mass Flux or corresponding tool bar button the mass flux
tool is activated. It allows you to retrieve the mass flux for a selected stretch based on the

mean flow (Qmean) and the Ci;yy, ong Mean value.

This tool is helpful if single values have to be taken over into other applications.

L. VGREAT-ER - Tutorial Session - LAS - Calder
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Figure 2.25: Mass Flux
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2.8.5. Concentration Profiles

The Concentration Profile provides a tool to sample C;p, internat Mean values from a selected
stretch downstream to the root of the catchment. The sampled values are displayed in a diagram
plotted against river kilometers.

Activate the Concentration Profile from the tool bar and select with the pointer a river stretch
from the map. The stretches considered for he sampling are highlighted in the map and the
sampled Cg;p, internat Mean values are displayed in a xy-plot.

.1 GREAT-ER - Tutorial Session - LAS - Cal =10l =]
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Figure 2.26: Concentration Profile

The xy-plot intends to give you a first impression of the concentration profile. For further analysis
and enhanced diagrams the sampled data can be exported to be processed with the spreadsheet of
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your choice:

(start stretch <stretch nunp) scheme.

Running the concentration profile tool a temporary table is derived collecting the records
of sampled river stretches. Such tables are named applying a Concentration Profile

A table can be shown using the Table / Show menu item: Select the tables to be shown and

confirm with OK. A new windows is opened showing the table contents.

imported into a spreadsheet.

The table does not only display the river kilometers and C gy, interna; Mean values but the
basic results and all additional analysis results (percentiles, risk analysis) derived so far.

Applying the Export button in the upper right corner of the table window the data can be
exported as comma separated values (CSV) or dBase file (DBF), both convenient to be

: Table: Concentration Profile (st =] 3
Selection
’7| stretchid j I {0 I I j I Replace Selection j Query |
stretch_id km_end |(STRETCH_ID|CSIMSTART_MEAN | CSIMSTART_STDDEY | CSIMINTERN_MEAN ;I
T3 TS 3736/ =TE} T T LTI LTI
14 20948 10172919 20948 0.000000 0.000000 0.000000
15 25162 11.303583 25162 0.000000 0.000000 0.000000
16 126816 11.480488 126816 27.382920 28.235898 27163183
17 26831 12.636587 26831 25.082935 26.210761 23.807483
18 20950 13.447350 20950 22.052887 21.893638 21.271906| =
19 E723 14.032010 6723 18.054325 17.891534 17.899307
e = = P

15.561104

6726
22247

7. 709655

5 £E

21 22247 15.93448k X .

22 22246 16.234204 22246 7.275080 4.824451 7.211069

23 126813 16.555873 126813 11.510415 9.042346 11.398569

24 6724 16.749655 6724 10.641200 8.729212 10.578343

25 2040 18.829340 2040 10.288119 838030 9663184

26 E722 19.495291 G722 9.022465 £.764299 5845098

27 E719 21.583311 E719 7.551597 5.342500 7127324

28 126811 2271354 126811 11.257825 9194405 10900456

q B """ B DR : "”Zl_l
Export I Export Selection | Cloze |

|?4 rows (1 selected), 9 columns

P

An even more enhanced option is provided by joining further data on the sampled table before

Figure 2.27: Concentration Profile Table with Export

export, e.g. the table of discharge sites:

e Select Table / Join. A dialog is opened allowing you to specify the two tables to be joined

and the two fields the join has to be based on.
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Join Tables x|
Table: | Corcentiation Profile (start shetch 16657) | TablE Jisin of DISCHARGES and Discharge Attributes =l
Field: Istletch_id j Field: Istletch_id j

¥ Outer Jain [preserves left table records]

% Jain I Cloze |

Figure 2.28: Join Dialog

e Specify the concentration profile table (which has been derived earlier) as the left table
and the ”Join of DISCHARGES and Discharge Attributes” (which contains the necessary
identification data and attributes) as the right.

e Both tables should be joined on their st r et ch. d field.

e By default a join results in a new table with only those records which could be joined based
on the selected field successfully. This would result in a table with only those river stretches
directly receiving a discharge.

¢ Since we are interested in all sampled river stretches with the discharge data as additional
information we select the check button Qut er Joi n, which preserves all records from the
left table and leave fields from the right table empty where no matches are found.

e Pressing the Joi n button a new table window is opened. The results of the join can now be
exported for further processing.
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For additional analysis concepts see the chapters below and the THUBAN Manual.

EGRE#T—ER - Tutorial Session - LAS - Calder 10| =l
File Substance Catchment Environment  Simulation  Analysis Map  Layer Table Help

G =4
Rl2|4+ 58l e N | e Kbk

2zl sle|c|E

]

Legend mox ‘ } D‘{H i\‘; /

B Aire Catchment: Manitaring

EI/__/’ United Kingdom; Roads

-« United Kingdom: Railoads

<= United Kingdom: Populated Places

EI/__/’ Discharge sitex

EI/__/’ River network,

EI/__/’ Discharge-River

[— |

(Z) DEFAULT
- DEFAULT
" DEFAULT

DEFALULT
m hean [ugd)

o
# on-104
10.9 - 23561
23561 - 29515
# > 29515

" DEFAULT

20 km

|TUTORIP.L@greater.hqll'Guest user graup |m0diFied A

Figure 2.29: Projected Calder Catchment with Background and Monitoring Data
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3. User Interface

The chapter ”User Interface” describes the functionality of the current version (Milestone 3) of the
GREAT-ER desktop Client.

3.1. Main Window

The main window is the core of the GREAT-ER desktop Client, it consists of the Title Bar, Menu
Bar, Tool Bar, Map and Status Bar.

& GREAT-ER - Tutorial Session - LAS - Calder
File Substance Catchment  Environrment  Simulation  Analysis Map  Layver Table Help Menu Bar

Rle|+[ads] N

| »

I

Title Bar =TS

|| Legend

W X

==

£|o|o|

g 00-13.139
13.139 - 28.859
28.859- 37215

S Sl

EID Discharge sites

L. DEFAULT

EID River netwiork,

o e DEFAULT

EID Dizcharge-River

e DEFAULT

&~ Catchment boundary

i[] DEFAULT

Map

| Status Bar

|TUTORIﬂ.L@greater.hq,l'Guest user group |rnu:u:|ifieu:|

Figure 3.1: GREAT-ER desktop Main Window
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3.1.1. Title Bar

If you have already a open simulation session in your user client, the title bar shows some infor-
mation to identify the session: session name - substance - catchment.

3.1.2. Menu Bar

The menu bar provides access to the various actions needed to perform a simulation (i.e. session
management, substance editing, catchment selection, etc.). Depending on the current status of a
simulation session menu items are enabled or disabled (grayed out).

3.1.3. Tool Bar

The tool bar covers first some self-explaining buttons to navigate on the geographic data displayed
on the map. The last five buttons provide GREAT-ER desktop specific tools to edit the market
data and discharge data by selecting discharge points on the map as well as analysis functions.
These features are also available via the ’Catchment’-Menu and the *Analysis’-Menu respectively.

3.1.4. Map

If already specified the map displays the catchment area: river network, discharge points and catch-
ment boundary. Further map layers and the result data will be added in the future development
phases of the GREAT-ER desktop client.

3.1.5. Legend

The legend describes the map contents and provides control over the layers appearance (colors,
line width, classification, order).

If a sufficient projection information is available, the legend also displays a scale bar to illustrate
distance relations on the map.

3.1.6. Status Bar

The status bar is split into three sections: The first section displays either the map coordinates
related to the mouse pointer position or if browsing through the menu bar small help texts on the
highlighted menu items. The second section provides information on the status of the database
connection: If connected the user-name used for the authentication is displayed along with the
users’ group. The third section indicates if there are unsaved modifications for the current session.
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3.2. Menu File

3.2.1. Authenticate

This menu item is available if no database connection is established. A dialog for setting up con-
nection to a GREAT-ER desktop database allows to enter database, user-name and password for
the authentication process. If you don’t have an account yet, please read section 1.2.

D atabase: Igreatel.example
Username: Iuser
Password: I ******* q

Ok I Cancel |

Figure 3.2: Authentication Dialog

Successful authentication will activate availability of menu items now reasonable for further oper-
ations, namely the session management (New, Open, Save As and Delete). Also, the Authenticate
menu item is disabled and connection information are added to the session info-tree. Further-
more, a local simulation server is started as a background process to allow simulations without
connecting to a remote server, see section 3.6.4 for configuration options.

The database connection can be closed via the menu item Disconnect and is automatically closed
when the GREAT-ER desktop application is closed (e.g. via menu item Exit).

3.2.2. Disconnect

Once a database connection has been established, this menu item is active. It will close the current
session and then disconnect from the database. If the session is modified, the user is offered an
option to save the modifications before disconnecting from the database.

3.2.3. New Session

The menu item is enabled once a database connection is established. The Edit Session-Dialog (see
section 3.2.5) is raised to enter the session’s name, substance and catchment and comment. All
but the name is optional and can also be specified later.

If a session is open with unsaved modifications the user is offered a dialog to save the session
before creating a new one.

3.2.4. Open Session

This menu item is enabled if a database connection has been established (via Authenticate). The
dialog that appears is separated into two areas: on the left a list is presented containing all available
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sessions, public and personal ones.

In the right area, additional information on the currently selected scenario is displayed: substance
and catchment name as well as the session comment. Furthermore, the access rights are shown
with the owner of the session, his group and the privileges for the session. Sessions without the
privileges for you to at least view them are not listed.

To load a session, either hit the OK button or double-click on the session name.

Open Session x|

Substance: LAS
Catchrent: YW ent

Uzer: GREATERZ00
Jzer Group: Admin group

— Comment

Thiz iz a sample session. A|

— Privileges
s qroup all

WiE yes yes yes

edit yes yes yes

ak. [‘:\I I Cancel |

Figure 3.3: Open Session Dialog

If the previously loaded session was modified but not saved, a dialog is raised to allow saving of
the previous session.

If no sessions are found in the database, the user is notified accordingly with a simple message
dialog. The user should start with a new session.
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3.2.5. Edit Session

If there is a current session, this menu item is enabled. A dialog is raised to modify the session’s
name, substance, catchment, comment and privileges.

Edit Session x|
Mame: |EEREE I
Substance: ILAS [current session]j
Catchment; IWent 'I
— Cormrment
Thiz iz a zample zezzion, ;I
=
— Privileges
awner group all
wiew v v v
edit v v v
ak I Cancel |

Figure 3.4: Edit Session Dialog

The changes are not stored in the database unless a Save Session operation is performed.

The substance and catchment can alternatively be changed in the corresponding menus. Those
dialogs show more details on the actual substance or catchment during the selection.

3.2.6. Save Session

This item is enabled if there is an open session and it has been modified. All session data in the
database will be overwritten with the current session without further request.

Note, that when saving a session, your ID will be applied overwriting the user ID of the previous
OwWner.

Saving a session may fail for two reasons:

1. You don’t have the permission to write.
This happens if you opened a session where you have only privileges to view. In this case,
use ’Save Session As’ to create your own copy.

2. Another user opened the same session and saved it meanwhile. In this case, use ’Save
Session As’ to create your own copy.
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3.2.7. Save Session As

If a session has been opened this menu item is enabled and allows to store the current session
separate from the original session.

Note, that the new session will be the one which will be loaded in the client after a ’Save Session
As’.

A dialog similar to the Edit Session dialog (see section 3.2.5) is raised allowing to change name,
comment and privileges of the session so that it can be distinguished from the original one.

Note, that the session’s name does not need to be unique in the database and hence multiple
sessions with the same name may exist. You should avoid this situation by specifying different
names.

3.2.8. Close Session

This menu item is always active if there is an open session.

If the current session is modified, the user is offered the option to save the changes before actually
closing the session.

3.2.9. Delete Session

This option is always available with an established database connection.

A dialog similar as for Open Session (see section 3.2.4 is opened allowing to select the session
that should be removed from the database.

After selection, the user is required to confirm the action.
3.2.10. Exit

This item is always enabled and will quit the application. If the current session is not saved, a
dialog is raised to do so now.
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3.3. Menu Substance

The Substance Menu provides access to the substance data. The menu items "New’, ’Open’ and
"Delete’ are enabled if a database connection has been established and a session been open or
newly started. The ’Edit” and ’Save As’ items are only enabled if the session already contains
substance data.

3.3.1. New

The Edit Substance-Dialog (see section 3.3.3) is raised to enter the substance name, comment and
its various parameters. All but the name is optional and can also be specified later.

If the open session already contains substance data a warning dialog will be raised.

Note, that adding a new substance implies to delete all market and result data as well as user-
defined discharge data from the current session since they potentially don’t have a valid link to the
session data with the new substance data.

3.3.2. Open

The dialog that appears is separated into two areas: on the left a list is presented containing all
available substances.

In the right area, the comment on the highlighted substance is displayed together with owner and
privileges.
To load a substance, either hit the OK button or double-click on the substance name.

Open Substance X
User: GREATERZ00
LA3 3N
<Mone: User Graup: Adrin group
Comment
Thiz iz a template substance ;I
=
— Privileges
s group all
vigw yes yes yes
edit yes yes yes

DKE. I Cancel |

Figure 3.5: Open Substance Dialog

If the previously loaded substance was modified but not saved, a dialog is raised to allow saving
of the previous substance.
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If no substances are found in the database, the user is notified accordingly with a simple message
dialog. The user should start with a new substance.

Note, that opening another substance data set implies to delete all market and result data as well
as user-defined discharge data from the current session since they potentially don’t have a valid
link to the session data with the new substance data.

3.3.3. Edit

This action is only available if a substance has been selected.

A dialog is opened for entering all properties of the substance. See section A to read more on how
entering scientific parameters is supported by the graphical user interface.

The substance data are separated into various sections note, that the structure and contents is
defined in the database and may have been changed by the database administrator):

Identification The substance name, CAS and EINECS number and additional synonyms can be
specified to aid identification. The substance name is obligatory, all other parameters are optional.

x|
River Removval Emizzion D ata I Rizk Azzezsment

Identification | Phys. Chem. Properties Partitiohing I WAWTP Femaoval I Bindegradation
Mame: EIMECS: Iunknc-wn

CaAS: |254EIE-B?-D Synonyms: I
— Detailz (A0 toggles input focus]

Name: Common name of the substance

String: at most 2585 characters

Distribution: not applicable  Edit Diztibution | Default; not available  Apply Default |
Caomment on the walue pou entered:

Ok I Cancel |
Figure 3.6: Edit Substance Dialog, page Identification
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Physico-chemical Properties General physico-chemical properties can be edited on this
page. More process-specific physico-chemical parameters are placed on the related pages.

River Removal I Emission D ata
|dentification Phys. Chem. Properties

Risk Assessment |
Partitioning | Wi TP Removal | Biodegradation

unknown pKa: W B
Row: W ° Dissociation: W
Koc: W cm”3/g
apor pressure: W Pa
W ater zolubility: W ma/L

Maolar Mass:

r— Details [4)-D togales input focus|
Molar Mass: Molar mass.

Decimal: valid is [1;00(

Distribution: nat applicable  Edit Distibution Default: nat available  Apply Default

Comment on the value you entered:

Mone ;I

- |
Cancel

Figure 3.7: Edit Substance Dialog, page Physico-chemical Parameters

Partitioning The necessity of declaring partitioning coefficients depends on the selected model.

Substance Data

River Remaval I Emission D ata I Risk Assessment

|dentification I Phys. Chem Properties Partiticiing I “ww/ TP Remaval I Bindegradation

EdRiver:  [urknovr| L Akgldwat] Henry Coef.:  |unknown Pa'm?/mal
Kd Sewage:  |unknown L/kgldwit]
Kd Mixed Liquor:  |unknown LAcqldwit]

r— Details [A-D toggles input focus)
Kd River: solids/liquid partitioning coefficient in river

Decimal usual is [0;1e+008] valid is [0;00]

Distribution: not applicable  Edi Distibution Default: not available  Apply Default

Comment on the value you entered:

None =]

]
Cancel
Figure 3.8: Edit Substance Dialog, page Partitioning
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WWTP Removal Depending on the selected models various parameters have to be entered to
describe the substance fate in sewers and the different treatment plants.

River Removal
Identification I

Phys. Chem. Properties

Fraction remaved [sewer] lm— -
Fraction removed [primary]. ¥ 0.0 -

Emigsion Data

Risk Assessment

I Partitioning WAWTF Removal I

k_"WTP_nonbio: unknawn 1th

a_s

Biodegradation

— Ix

unknown >
Fraction remaved (45 ¥ |0.98:0335 -
Fraction removed [TF): # |0.94:0.98 -

r Details [A-D toggles input facus)
Fraction r d (sewer): chemical ri

| in sewers

Decimal: validis [0:1]

Distribution: not applicable  Edit Dstibution |

Comment on the value you entered:

Default not available  Apply Default

=

Hone

=
Cancel |
Figure 3.9: Edit Substance Dialog, page WWTP Removal

Bio-Degradation The bio-degradation page covers some very specific parameters for bio-
degradation kinetics. They are required for WWTP and river models. See the model’s technical
documentation for a more detailed explanation of the parameters.

Substance Data

x|

River Removal |

|dentification I Phys. Chem. Properties I Partitioning I W' TP Removal Biodegradatior
k_std_hindeq Monod p
k_max  |unknown 1/h

K_DO

010 Junknown
K_s  Junknown mgdL
a_ahaerobic:  |unknown
b funknown 1th
&_anaxic; unknawn
a_sorbed, unknown

k_std_biod

r— Details [4)-D toggles input focus)
g: Standard aerobic

unknowry
unknawn masL

Emigsion Data Risk Assessment |

T |unknown gldwt]/g[BOD]

hiod

gradation rate (double first-order)

Decimal: valid is [0;00]

Distribution: nat applicable  Edit Distibution |

Camment on the value pou entered:

Detault not availsble  Apply Default

&l

Mone

=
Cancel |
Figure 3.10: Edit Substance Dialog, page Bio-Degradation
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River Removal As with WWTP removal, more or less detailed elimination rates have to be
entered, depending on the selected mode for the river sub-model.

Substance Data

x|

|dentification | Phys. Chem. Properties Partitioning I W TP Remaval I Biodegradation I
River Removal | Emizsion Data Risk Assessment
K linstrear); X 14h kiphotol [urknown 1tk
k [deg): unknown 1th k[hpdral  unknown 1/h
k[sedl  |unknown 1/h I [hpdrbl:  Junknown 1/h
kivol [unknown 1tk kibpderl [urknown 14k

a_iiver.  |unknown

r— Details [A-D toggles input focus)
k (instream): default in-stream removal rate

Decimal walid is [0:00]

Distribution: not applicable  Edi Distibution Default: not available  Apply Default

Comment on the value you entered:

None =]

|
Cancel

Figure 3.11: Edit Substance Dialog, page River Removal

Emission Data You can specify a default domestic consumption (kg per capita and year) of
the substance assumed for any discharge site in the simulation area.

Substance Data

Ed|

|dentification | Phys. Chem. Properties | Partitioning | Wi TP Removal Biodegradation |
River Removal Enmission Data Risk Assessment
Domestic consumption: ¥ I ka/lcap * a)

r— Details [4)-D togales input focus|
1] i ption: Average d ic product ption rate
Decimal usual is [0:1000[ valid is [0;00]

Distribution: nane Edit Distribution Default: 0.0 Apply Default

Comment on the value you entered:

Mone ;I

- |
Cancel

Figure 3.12: Edit Substance Dialog, page Emission Information
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Risk Assessment The card Risk Assessment contains an entry for the predicted no effect
concentration (PNEC) used in the Risk Analysis (Analysis menu).

x|

|dentification I Phys. Chem. Properties I Partitiohing I WAMTP Remaval | Biodegradation |
River Remaval I Emission Data Fiisk Assessment

PMEC [River]: ma/L

r Details [A-D toggles input facus)
PNEC (River): Predicted No-Effect Concentration (River)

Decimal
Distribution: not applicable  Edit Dstibution | Default not available  Apply Default

Comment on the value you entered:

|
El
Cancel |

Figure 3.13: Edit Substance Dialog, page Risk Assessment

3.3.4. Save As

The Save Substance As Dialog is raised allowing to specify the name, comment and privileges for
the new substance entry.

Save Substance As |
— Comment
Thiz iz no template substance ;I
=
— Privileges
ARET qroup all
Wi v v v
edit v v v

ak. [! Cancel |

Figure 3.14: Save Substance As Dialog
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3.3.5. Delete

A dialog similar to the Open Substance Dialog (see section 3.3.2) is raised allowing to select a
Substance from the database to be removed.

3.4. Menu Catchment

3.4.1. Select

This menu item is enabled if a database connection has been established and a session been opened
or newly started.

A dialog is raised where you can select a new catchment for the active session from the list of
catchments in the database.

Note, that with a the new catchment selection current market and result data as well as user-defined
discharge data will be deleted.

Select Catchment |
Aire — Commett
Calder

Catchment of River Went; The Went catchment ﬂ

Don : : -
iz a zmall, rural area in vorkshire, LK

[tter
Lambra
Rupel
Intermain

<Mones>

[

ak. &I Cancel |

Figure 3.15: Select Catchment Dialog
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3.4.2. Edit Emission Data

This menu item is enabled if a database connection has been established and a session been opened
or newly started and a catchment been selected.

This command activates the Edit Emission Data tool. You can now select a discharge site with the
mouse pointer to change its specific consumption and release attributes.

The Edit Emission Data dialog enables you to specify site-specific consumption data. To cover
industrial sites, users can enter an additional input into the treatment plant. This input reflects
discharges resulting from the production processes and can be calculated from the production
volume.

Edit Emission Data: Eastwood STW (Todmorden) ﬂ

Site gpecific conzumption; |1 45 kg/cap * a)
Additional nondomestic input: Iunknjﬁ kasa
Additional runoff input; Iunknc-wn kasa

— Detailz [Al-D toggles input focus)
Site specific consumption: Replaces regional substance average

Decimal: walid iz [0;00]

Diigtribution: not applicable  Edit Distibution | Defaul: not available  Apply Default |

r— Comment

Thiz iz a zample zet of local emizsion data for Eastwood SThw. ;I

[~
ak. I Cahicel |

Figure 3.16: Edit Emission Data Dialog

Please note that in case of an "unknown’ specific value the general value will be applied for a
simulation?.

Please note that the calculation of the fraction of the production volume which will be released is
not part of GREAT-ER desktop but must be calculated manually beforehand. The input consid-
ered here is the mass flow of substance into the treatment plant in kg/a. As with the loads from
domestic inputs, the industrial input is subsequently processed by the treatment plant model, if
present, for the selected location.

Leaving the dialog, the Edit Emission Data tool remains active. Selecting another tool will deac-
tivate it.

YE.g. for an unknown consumption the simulation falls back to the consumption specified under the Substance Data
Dialog
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3.4.3. Edit Discharge Data

This menu item is enabled if a database connection has been established and a session been opened
or newly started and a catchment been selected.

This command activates the Edit Discharge Data tool. You can now select a discharge site with
the mouse pointer to change its specific properties.

Similar to the Edit Emission Data dialog, the Edit Discharge Data dialog enables users to modify
the parameters of a specific treatment plant.

Several site-specific parameters can be changed. These include population, the elimination rate
(used for complexity modes), the treated fraction of incoming sewage water (e.g. bypass or over-
flow) and in general the type of treatment plant. Incoming water from separate sources is also
considered such as domestic input, non-domestic use (this covers mainly industrial inputs) and
runoff. If only an overall value is available for treatment plants this should be entered as domestic
flow.

Jl Edit Discharge Data: Eastwood STW {Todmorden} x|

Population: |1 4244.0 cap
Diomestic flow: |1 047388374 L/ cap = d)

Mon-domestic flaw: IIJ.D midiz
Riunaff fow: IEI.D mi/s

WO TP remowal: (0195

Treated fraction; |1 .0 3

— Detailz [Al-D toggles input focus)
WWTP removal: Site specific chemical removal efficiency in sewage treatment, replacing substance default

Decimal: walid iz [0:1]
Diigtribution: not applicable  Edit Distibution | Default; not available  Apply Default |

r— Comment

Sample local information: 95 % of the incoming load are eliminated by sewage treatment ;I

[ -]
ak I Cancel |

Figure 3.17: Edit Discharge Data Dialog

Please note that domestic flow is given in liter/(capita*day), where non-domestic flow and run-off
are considered as m?/s.
Please note that in case of an unknown specific values the general values will be applied for a
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simulation?.

Please note furthermore that it is possible to specify a distribution for a general removal efficiency,
but not for a site-specific removal efficiency. Nevertheless, it is possible to have a distributed
general removal efficiency for e.g. activated sludge plants, and a fixed rate for a selected site.

Leaving the dialog, the Edit Discharge Data tool remains active. Selecting another tool will deac-
tivate it.

2E.g. for an unknown WWTP removal the simulation falls back to the WWTP removal specified under the Substance
Data Dialog
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3.5. Menu Environment

The Environment Menu provides access to the environment data. The menu items *New’, *Open’
and ’Delete’ are enabled if a database connection has been established and a session been open
or newly started. The "Edit’ and "Save As’ items are only enabled if the session already contains
environment data.

3.5.1. New

The Edit Environment-Dialog (see section 3.5.3) is raised to enter the environment parameters.
A warning request is raised, that the previous data are lost.

3.5.2. Open

The dialog that appears is separated into two areas: on the left a list is presented containing all
available environment datasets.

In the right area, the comment on the highlighted environment dataset is displayed together with
owner and privileges.

To load a environment, either hit the OK button or double-click on the environment name.

Open Enyironment ﬂ

Mo [a[=lu] .
<Mones User: TKOESTER
Uzer Group: Guest uzer group
Comment
=
=
— Privileges
s group all
vigw yes yes yes
edit yes yes yes

ok .EI Cancel |

Figure 3.18: Open Environment Dialog

If the previously loaded environment was modified but not saved, a dialog is raised to allow saving
of the previous environment.

If no environment datasets are found in the database, the user is notified accordingly with a simple
message dialog. The user should start with a new environment.
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3.5.3. Edit

The dialog allows the user to edit various environmental data and specific properties of the sewer,
wastewater treatment plant and river models. Please refer to the model documentation for more
detailed information on the model’s parameters.

Environment Parameters |

Enviranmental | Sewerl Prirnary settlerl Secondary settler | Activated Sludgel W TP mass transferl River I

Temp [river); | AR “C Wind zpeed: |1 .0 mi'z
Temp [zewage]: |1 3 S “C wind speed [river]: Iunknu:uwn mi's
Temp [air): |1 ] “C Air miring height; |1 0o m

Temp [air, river]: Iunknu:uwn “C

— Detailz [Al-D toggles input focus)
Temp (river): River water temperature

Decimal: uzual is [0;:30] wahd is [-273.15;00]

Diigtribution: not applicable  Edit Distibution | Defaul; 150 Apply Default |

Carrment on the value you entered:

B
[~

QK. I Cancel |

Figure 3.19: Edit Environment Dialog - page Environment
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Environment Parameters

x|
Erwironmental  Sewer | Primary settlerl Secondary settlerl Activated Sludgel WwhhTH mass transferl River I
55 [sewage): /™3 Flus BOD:  [54.0 g/ [cap*d
for [zewage]: ID.3 Flus M: |5.D g/ [cap*d)
Denszity 55 [zewage]: |1 k] kg /L Combined gewer fow: I‘I.D
— Detailz [Alt-D toggles input facus]
SS (sewage): Suspended solids in sewage
Decimal: valid iz [0;o0]
Distribution: not applicable  Edit Distibution | Defaul: 450.0 Apply Default |
Comment on the walue you entered:
2
ok I Cancel |
Figure 3.20: Edit Environment Dialog - page Sewer
Environment Paramekters ll
Environmentall Sewer  Primary settler | Secondary settlerl Activated Sludgel WA TE mass transferl River |
k_zorb_prirn: IM 1/h Remaoval BOD [prim]: IEI.3
a_prin: Iunknown R_prim_M: ID.3
— Details [&lt-D toggles input focus]
k_sorb_prim: 1st order (de)sorption rate
Decimal: valid is [0;00]
Distribution: not applicable  Edit Distibution | Default; not available  Spply Default |
Comment on the value you entered:
Ok I Cancel |

Figure 3.21: Edit Environment Dialog - page Primary settler
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Environment Parameters ll

Environmentall Sewerl Primary settler  Secondary settler |Activated Sludge | wWTP mass transferl River I

k_soth_sec: IM 1/h

a_sec: Iunknown

— Detailz [Alt-D toggles input facus]

k_sorb_sec: 1st order (de)sorption rate

Decimal: valid is [0:00]

Distribution: not applicable  Edit Distibution | Default: nat available  Apply Default |
Comment on the walue you entered:

2
ok I Cancel |
Figure 3.22: Edit Environment Dialog - page Secondary settler
Environment Paramekters ll

Environmentall Sewerl Frimary settlerl Secondary sett
foe: [mixed liquar]: Im—
Denszity 55 [mixed liquor]: |13— kg /L
ksob ML [urknown 1k
KGafkla [400

— Details [&lt-D toggles input focus]

g Activated Sludge |WWTF' mass transferl River |
rend [urkrown | ol02)/ gidw*h
MLssliniy:  [500  maloh/L
T—

PS5l

Decimal: valid is [0:1]

Distribution: not applicable  Edit Distibution |

Comment on the value you entered:

foc (mixed liquor): organic carbon fraction of activated sludge solids

Default; 0.37  Apply Default |

=l
=
Ok I Cancel |

Figure 3.23: Edit Environment Dialog - page Activated sludge
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Environment Parameters ll

Erwironmental I Sewerl Primary settler I Secondary settlerl Activated Sludge  WW TR mass transfer | River I

K. [air): IM més K. [water): Iunknown més

— Detailz [Alt-D toggles input facus]
K (air): mass transfer coefficient (air)

Decimal: usual iz [0;33] walid iz [0;3e+008]

Distribution: not applicable  Edit Distibution | Default: nat available  Apply Default |

Comment on the walue you entered:

B
=

ok I Cancel |

Figure 3.24: Edit Environment Dialog - page WWTP mass transfer

Environment Paramekters ll

Environmentall Sewerl Frimary settlerl Secondary settlerl Activated Sludgel WhTP maszs transfer F“\"Eflkl

corr_temp: Im corr_D0: ID.D
corm_wind: ID.D cor_BOD: ID.D
cor_55: ID.D con_k_55: ID.D

— Details [&lt-D toggles input focus]
corr_temp: correlation of temperature to flow (both air and water)

Decimal: walid is [-1:1]

Distribution: not applicable  Edit Distibution | Defaul; 0.0 Apply Default |

Comment on the value you entered:

=l
=
Ok I Cancel |

Figure 3.25: Edit Environment Dialog - page River

3.5.4. Save As

The Save Environment As Dialog is raised allowing to specify the name, comment and privileges
for the new environment entry.
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Save Environment As ll

MHanne: |Sample E rwironrment

— Comment
Comment far sample environment| ;I
=
— Privileges
ARET qroup all
Wi v v v
edit v v v

ak. I Cancel |

Figure 3.26: Save Environment As Dialog

3.5.5. Delete

A dialog similar to the Open Environment Dialog (see section 3.5.2) is raised allowing to select a

environment from the database to be removed.
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3.6. Menu Simulation

This menu provides items for simulation control. The items are only enabled if there is an active
session.

3.6.1. Edit Model Parameters

This dialog allows you to specify the model complexity and execution. If you increase complexity
modes, it may be necessary to go back to earlier data dialogs to enter additional parameters. For
example, if you need in-sewer removal to be considered, you have to go back to the substance
data dialog to enter a removal rate for sewers. Please note that in-sewer removal is the only
“higher’ model in which only one parameter has to be entered. All other *higher’ models require a
somewhat larger data set.

Background concentrations are included to consider additional loads within the river network
which might be monitored upstream from the first known discharge. Note that the given value
is simply added to the model results after simulation. The background concentration is not con-
sidered within the elimination processes.

The concentration has to be entered before running a simulation. The unit is always mg/L. After
the simulation the specified background concentration will be added to the model results. If the
model results are displayed in a different unit an automatic conversion will be activated for the
background concentration.

A Monte-Carlo-Shot number of 0 is equal to a conventional, non-stochastic simulation where for
all distributed parameters the mean values are applied.

Model Parameters
General | Sewer | Activated Sludge WWTP | Tickling Fiter wwTP | River |
Offset conc. value:  |unknown mg/L

Monte Carlo shots:

Ly

— Details [A1-D toggles input focus]
Monte Carlo shots: Monte Carlo shots number value
Integer
Distribution: not applicable  Edit Distibution | Default; 1000 Apply Default |
Comment on the value you entered:
’TI Cancel |

Figure 3.27: Edit Model Parameters Dialog - page General
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Model Parameters |

General  Sewer | Activated Sludge WiwW TP TricklingFiIterWWTPI Hiverl

Mode: |l RN

— Details [&lt-D toggles input focus]
Mode: Default complexity mode

Distribution: not applicable  Edit Distibution | Default; mode 1; no removal  Apply Default |

Comment on the value you entered:

Model Parameters

General | Sewer Activated S|UC|QE"f\"'\'\"TF'%Trickling FiIterWTPl River |

Mode 2/3 Submodel Switches
Mode: |[e] nowval

Use monod:  © wes (% no

— Detailz [Alt-D toggles input facus]
Mode: Default complexity mode

Distribution: not applicable  Edit Distibution | Default: made 1: % removal  Apply Default |

Comment on the walue you entered:

=

|

ok | Cancel |

Figure 3.29: Edit Model Parameters Dialog - page Activated Sludge WWTP
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Model Parameters

Generall Sewer I Activated Sludge WiwTP  Trickling Filker WWTF I River I

X

— Details [&lt-D toggles input focus]
Mode: Default complexity mode

Distribution: not applicable  Edit Distibution |

Comment on the value you entered:

Default; mode 1; % removal  Apply Default |

Model Parameters

General | Sewer | Activated Sludge WwTP | Trickling Filter wWw/TF Hiver%

—Mode 3 Submodel Switches
Biodegradation: % wes ¢ no

Sedimentation: % pes no

Yolatiization: % pes no

Photodegradation: % pes no

o i i i

no

Hydrolpziz: % pes

— Detailz [Alt-D toggles input facus]
Mode: Default complexity mode

Distribution: not applicable  Edit Distibution |

Comment on the walue you entered:

Default: mode 1: simple degradation  Apply Default |

=

|

Cancel |

ok |

Figure 3.31: Edit Model Parameters Dialog - page River
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3.6.2. Missing Parameters?

Using the current model selection, the simulation server is asked which parameters still need to be
specified in order to perform a simulation.

Missing Parameters il

"'ou need to gpecify the following parameters in order to run a simulation; ;I
Substance:
Partitioning:
f.d River
River Remowal:
k [dea] I
k [zed)
k [wol)
Ervironment parameter sufficient,
Other paranieter sufficiant.

oK |

Figure 3.32: Missing Parameters

The dialog informs about the according parameters and where to find them. All necessary param-
eters are marked in the dialogs with a cross, so that you can quickly identify them.

3.6.3. Start

This command will start the simulation for the active session if all required data have been spec-
ified. If the parameters are not sufficiently specified, the same dialog as for Missing Parameters
(see section 3.6.2) is raised.

Simulation Status: Tutorial Session - LAS x|

Running ...

Elapzed time ; 0:03:20
E ztimated time ; 0:04:25 %

Remaining time ; 0:01:05

Cancel

Figure 3.33: Simulation Status Dialog

The Progress dialog informs about the current state of the simulation.

If you want to run another simulation concurrently, you just need to launch another instance of the
GREAT-ER desktop application.
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3.6.4. Select Simulation Server

The GREAT-ER desktop client application does not perform simulations on its own. Instead it
connects to a simulation server, which again will connect to the database to retrieve parameters
and write the results.

Select Simulation Server |

© Use simulation server: I Test Server Connection |

' Run simulation locally

ak. &I Cahicel |

Figure 3.34: Select Simulation Server

There are two options to connect to a simulation server. The default is a locally running simulation
server. The performance is then corresponding to your local hardware.

Alternatively, you may access a remote simulation server. Those can be set up with a cluster
configuration to radically increase performance and allow multiple users to run simulations con-
currently.

To connect to a remote simulation server you need to enter the the IP address or domain name
(e.g. greater. simul server. exanpl e)and the port number for the server (e.g. 12345).
Therewith the connection string for the server is:

http://greater.sinul server. exanpl e: 12345

You can test the correctness of your settings with the *Test Server Connection’ button. On success

the number of workers connected to the selected server is listed. On failure an according error
message is raised.

@ The URL points ko a running server where currently 2 workers are connected.,

Figure 3.35: Select Simulation Server - Test Server Connection Success

The selected server is nok accessible,
Please check the URL and retry, or use a local server for simulations.,

Figure 3.36: Select Simulation Server - Test Server Connection Failure
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3.7. Menu Analysis

The Analysis menu provides further functions for the analysis of model results. The menu items
are only enabled if the active session contains model results.

Add Background Layer

GREAT-ER desktop is installed with some background layers stored in the database for better
orientation. These layers can be loaded on demand and are displayed with predefined settings
(which can be changed manually later on).

The database also provides the results of the monitoring campaigns undertaken in the pilot areas
of GREAT-ER 1.0 as layers. The layer identifies the location of monitoring sites, the monitoring
results are available by showing the layers attribute table.

Add Background ﬂ

Awailable layers for the curment catchment;

Aire Catchrent: Monitaring
|nited Kingdom: Place Names
Urited |laces

QK. | Cancel |

Figure 3.37: Add Background Layers Dialog

In addition to the layers provides with GREAT-ER desktop layers from other sources can be
loaded via the THUBAN menu Map / Add Layer. Please refer to the THUBAN manual for details.

Calculate River Csim X

Since GREAT-ER desktop calculates a distribution of concentrations for each stretch (based on
the Monte-Carlo simulation) this menu item enables users to calculate any percentile from the
distribution of Cyip internai- The model results are considered as log-normal distributed. After
specifying a percentile (the unit is per cent, hence the specified value must be greater than 0 and
less than 100) the values will be derived per stretch and a new field will be added to the results
table. After calculation a new layer is displayed in the scenarios view, entitled ”Csim xx [unit]”.
The coloring is the same as that used for the mean values.
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Calculate River Csim x|

Percentils: I

ok [I Cancel |

Figure 3.38: Calculate River Csim

Csim Classes River

The dialog enables the user to change the classification ranges and numbers, optionally on a new
Csim percentile.

Csim Classes River x|

— Czim percentile;
& Czim Intemal Mean

o EsimISD percentile

r Clagsification:

Mumber of last clags: IE_ﬂ
Clags O cEin = ID x

Class 1: 0% £ czim <= ID— E4
Class2  10% < csim<=[25 %
Clss3 5% <¢csime=[75 %
Class4:  78% < csim<=[30 %

Clags B 90% ¢ czim <= [100 %

Class B [ =
Class 7 [ =
lass B [ =
lass 3 [ =
lass 10 [ =

ak. &I Cahicel |

Figure 3.39: Csim Classes River

Additional classification features are available via the THUBAN Layer Properties dialog. Please
refer to the THUBAN manual for details.
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Combine Csim/Flow

The Combine Csim / Flow feature generates a new layer considering both Cg;y, interna; Mean and
mean flow. The resulting layer will display the Cj;y, internat Mean classification by color-coding
the legend and the mean flow by stretch width: Stretches with zero concentration fall into the
default class, all other stretches are grouped in four classes for concentration and five classes for
flow:

) GREAT-ER - Tutorial Session - LAS - Calder i ] 23

File Substance Cakchment Enwironment  Simdlation  Analvsis Map  Lawer Table Help
A’lR s322] e N pafi W ||
Legend @ X ‘

Bl ==

fe a1
(LT

----- S C0ARD
----- TR
----- M ouE
----- ook

----- C1/F

----- C1/F
----- C1/F
----- C1/F
----- C1/F
----- C:2/F
----- C:2/F
----- C:2/F

----- L3

all - oa

P I e B O R i L I R I e TR I L

[0 -1.5399, 53.433) [TUTORIAL@greater.hqiGuest user group |madified 4

Figure 3.40: Classification generated by Combine Csim/Flow tool
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PEC Initial

PEC;,itia IS the spatial aggregation of concentrations in the river directly after emission. This is
similar to PEC,,.,; as defined in the EU Technical Guidance Documents, although its calculation
is different. Based on the Cg;,, stare Mean values, the mean is calculated for all stretches receiving
treated or untreated discharges (compare Boeije et al., 1999.):

PEC Initial x|

The PEC initial iz defined ag the mean of all Csim.start mean values of stretches directly receiving ;I
a treated or untreated waste water emizzion.
MHumber of dizcharges: 21

PEC initial = 74.7 ug/l

oK |

Figure 3.41: PEC initial
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PEC Catchment

PEC .qtcnment 1S the average of representative concentrations over the entire catchment. The "most
representative” value for the concentration in the stretch is taken as C g, internai (the average con-
centration for the stretch). However, different approaches could be used and in order to demon-
strate the effect of using different possible definitions, GREAT-ER desktop computes different
different PEC qicnment Values. These values differ in the set of stretches selected for the calcula-

tion and in the

weighting of concentrations (compare Boeije et al., 1999.):

PEC Catchment x|

The PECzatchment consists of zeveral values calculated with different weights and stretch =
selections:
-wheighted by volume and lenath bazed on
only loaded stretches and all stretches [in brackets)
-wieighted by flow incremental bazed on
loaded stretches pluz most downstream unloaded stretch per river,
These stietches have been selected an the map right o,

Far the resultz Csimlnternalkean the PECeatchment values are:
b Wolurme:
256
[19.4)
by Length:
43.3
[4.52]
b Flow Increment;

Ok |

Figure 3.42: PEC catchment

This is a new concept for geo-referenced exposure assessment, although there is some analogy
with the PEC regional in the EU Technical Guidance Documents (EU, 1996).
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Discharge Influent Csim / Discharge Effluent Csim

The GREAT-ER desktop models calculate concentrations for both the catchment river network
and the influent and effluent of the catchment’s treatment plants.

The two menu items Discharge Influent Csim and Discharge Effluent Csim load the corre-
sponding data and display the simulation results with a quantile classification.

&) GREAT-ER - Tutorial Session - LAS - Calder

File Substance Catchment Environment  Simulation  Analvsis  Map  Laver Tabll Help
R|R |4 [l S5 W N | Ma|S K| K|
Legend X ‘

N

e L
B-<= CamEfil Mean [mgd] 1=
..... ]

..... @ 00-013
..... () 0135-0.242
..... (2 0.242-0.295

=0l x|

..... O 0

----- @ 00-5839

----- () 5.839-6.93 b
----- () £.93-8551
: > 8.551
=B [ i P ean [ug)/|]
&= Discharge sites LI

E Wl AR

|( -1.7776, 53.599) |TUTORIP.L@greater.hqll'Guest user graup |m0diFied A

Figure 3.43: Discharge results
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Mass Flux

This menu item is enabled if the current session contains simulation results. It corresponds with
the mass flux button from the tool bar.

Selecting menu item or tool bar button the mass flux tool is activated. It allows you to retrieve the
mass flux for a selected stretch based on the mean flow (Q,.car) and the Cljpy, eng Mean value.

This tool is helpful if single values have to be taken over into other applications.

x|
Chernical b azz Flus for stretch with 1D = 7107 ;I
bazed on CsimEndiean:
00008523624 70056 ugds
[ -]
0K k
Figure 3.44: Mass Flux
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Concentration Profile

This menu item is enabled if the current session contains simulation results.

This command activates the Concentration Profile tool. You can now select a river stretch with the
mouse pointer to generate the profile.

After selecting a stretch, calculated concentrations are collected downstream. The concentrations

are plotted against the river kilometers (starting at the selected stretch). The stretches considered
for the profile sampling are highlighted.

.1 GREAT-ER - Tutorial Session - LAS - Calder

Fil=  Substance Catchment  Environment  Simulation

nalysis Map Laver Table Help

=101 ]

212+ 28] s3]z we N M| k2w
Legend oy ><|. Tﬁ(__
2lg|sgelc[E=

- 11.958 - 25.988
o 25,989 - 33.223
------ #3323
Ea Dizcharge sites

EID‘ Riwer netwark
i b " DEFAULT
2= Dizcharge-River

=

e %
rt stretch 16657)

141

L
0 8 1 25 13 4l 50 58

X
N
'.llj #3 [km]

Figure 3.45: Concentration Profile
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3.8. Menu Help

3.8.1. User Manual

The menu item displays the on-line version of this manual, if a PDF-viewer (Portable Document
Format) is installed on your computer.

3.8.2. About

The dialog displays the version for the GREAT-ER desktop Client, the used versions of Python,
wxPython, of SciParam (scientific parameter module) and the version of the database API the
client is using to access the GREAT-ER desktop database.

3.9. Keyboard Shortcuts

3.9.1. General Windows Keyboard Shortcuts

<F10> Activate the application menu.

<Shi ft-F10> Open a context menu for the current item.

<Alt-letter> Open the menu for the underlined shortcut letter. You don’t
need to press <Al t > if the menu or a sub-menu is already
active.

<Al t - F6> Switch to other application windows.

3.9.2. Dialog Box Keyboard Shortcuts

<Tab> Move to the next control.

<Shi ft - Tab> Move to the previous control.

<Ctrl-Tab> Move to the next notebook page.

<Shift-Crl-Tab> Move to the previous notebook page.

<Ent er > Equivalent to clicking the OK button.

<Escape> Equivalent to clicking the Cancel button.

<Space> Equivalent to clicking the current button or radio button.

<Al t - Down> Drop down the list box of a selection list.

<Cur sor > Change the current item in a selection list.

<Alt-D> Toggle the input focus between a parameter and its details
box in parameter dialogs.
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A. SciParam GUI

A.1. Feature List

Parameter entry fields:
for different types of values

float values
are numbers, which can can be limited to ranges which specify a usual range (see
A.2.5) and/or a valid range (see A.2.6). Ranges can be specified in scientific notation,
e.g. ]-00;1.2E5] for a range from minus infinity upto and including 120000.
distributed values
are like float numbers, but you can optionally have distribution type (see A.2.7) like
normal, log-normal or uniform.
integer values
can have ranges like float number, too.
strings
can contain any characters.
choices
allow to select a value with radiobuttons or from a drop down list (see A.2.8).

Details on values:
A special details box (see A.2.3) provides helpful information on a currently focused entry.

Default values:
For each entry a default can be specified, which is visible in the details box (see A.2.3). A
button allows to apply the default to the current entry.

Comment:
It is possible to enter a comment for the current entry in the details box (see A.2.3).

Status “unknown”:
For any value it is possible to enter the status “unknown” by deleting the current value.
This avoids concepts where a special and potentially misinterpreted number represents an
unknown value.

Status “required”:
A small cross (“sign here”; see A.2.4) informs about whether a parameter is necessary in a
certain context (e.g. to complete a parameter set for a simulation equation). Giving a value
here is not forced by the GUI, since this is only an indicator.
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A.2. Screenshots

A.2.1. Dialog

This dialog is created by running pyt hon di al og. py from inside the SciParam/Ul directory:

Scientific Parameter Dialog e x|
Mame; # Im— Buailing Paint; W T
Symbal: ¥ |S|— Crysztal: Iface centered cubic ﬂ
Atomic Ho: |14— Temperature; W T
Atomic Mazs: W Yolurme: W e
Melting Point; IW T Yerfied: € Yes % Mo

r— Detailz [Al-D toggles input focus)
Name: a unique identifier

String: at most 20 characters

Diigtribution: not applicable  Edit Distibution | Defaul: not available  Apply Default |

Carnrment on the value you entered:

Thiz iz an example for a required value, ﬂ
The uzer can change this comment to note the source of this infarmiation.

[

ak. [:I Cancel |

Figure A.1: SciParam Dialog SciParam Dialog
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A.2.2. Notebook

This dialog is created by running pyt hon not ebook. py from inside the SciParam/UlI direc-
tory:

Scientific Parameter Notebook |

Element | Things |

HET=R (S licon Bailing Paint: |3285.D T

Symbal: # |S|— Crystal: Iface centered cubic j
Atomic Mo I'M— Temperature: W °C
Atomnic Mags: W Wolurne: W c

Melting Paint: IW T Werfied: ez % Mo

r— Detailz [Al-D toggles input focus)
Name: a unique identifier

String: at most 20 characters

Diigtribution: not applicable  Edit Distibution | Defaul: not available  Apply Default |

Carnrment on the value you entered:

Thiz iz an example for a required value, ﬂ
The uzer can change this comment to note the source of this infarmiation.

ak. %J Cancel |

Figure A.2: SciParam Notebook SciParam Notebook
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A.2.3. Detailed Information

A box will show additional details for the currently selected parameter. Here you see the parameter
“Molume” with a long description “Volume of used samples”. It only allows float values greater or
equal zero up to infinity.

There was no distribution active, but now the user selected “uniform”, therefore a new dialog
shows up which asks for the maximum value.

The user already noted a comment to the value he’s typing now, so nobody should wonder where
it came from.

Using the “Apply Default” button, you can also set this value to a default value, which would be
2;20/uniform in this case. This long format of “value;distribution parameter/distribution type” can
be used in the input field, too, to save the user from putting his hands away from the keyboard to
the mouse.

Symbal & ISi Covctod b b bie el
volume Xl
Atarmic Mo |14

Diiztribwation: Iuniform 'I
Atamic Magss: |28.0855

mir. walue: |2.."" o
kelting Paint: |141 4.0 C

max. yalue: M e
— Detailz [ah-D toggles input focug)————— Ok, I Cancel |
Volume: Volume of used samples

Decimal: walid is [0:00]

Distribution: none Edit Dislribttion | Default: 2.0:20.0/uniform Apply Default |

Comment an the value you entered:

-
[

Figure A.3: Details Box Details Box

A.2.4. Required Parameters

The small cross indicates that this is a required parameter:
MName: # Im I
' -

- T P

Figure A.4: Required Parameter Required Parameter

A.2.5. Usual Ranges

If you enter a value which is theoretically possible, but usually wrong (like an atomic number far
higher than any known chemical element’s number), the input field changes its color to yellow as
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soon as you leave the input field.

If you try to save this value using the “OK” button or switch to another notebook page, a warning
dialog asks if you really want to use this value. The input field will stay yellow to warn you, even
if you confirm this value, but the warning dialog will only appear again if you change the value.

Ataric Mo: |270 Tormmmembiume MTEA7

5
Atamic Magss: |28.0855

Atomic Mo is outside usual range.
Melling Point |1 M40 Do vou really wank to use it7?

Atomic No: Number in the periodic table of the elements
Integer: wsual is [1;260] walid is [1:00]

Ja [: I Mein |
"Details [&l-0 toggles input focus) -

Figure A.5: Outside Usual Range Outside Usual Range

A.2.6. Valid Ranges

T

o

If you enter a value which is outside the valid range (like less than -273.15°C for a temperature),
the input field changes its color to red as soon as you leave the input field.

If you try to save this value using the “OK” button or switch to another notebook page, an error
dialog forces you to either enter a correct value or discard changes using the “Cancel” button.

Atomic Mass:  [28.0855

Boiling Point: under normal co

x|
Melting Poink: _ C Q Melting Paint is outside valid range.

" Dretails [A-0 toggles input focus)

Decimal: usual iz [-2706000] wvalid is [-273.15;00]

Figure A.6: Outside Valid Range Outside Valid Range
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A.2.7. Distributed Parameters

When choosing a distribution type, a small dialog asks for additional parameters like standard
deviation or maximum value. Illegal values for these parameters will be rejected:

=
—I Crystal: Iface centered cubic j
Distribution: Inormal 'I Temperature:  [17.5:3.7 o

A mean selez AEES T LY R PP E——— ~red
Invalid value - X
M std. deviation: |-1.D - x|
Temperature:
oK. I Cancel std. deviation has to be zero or greater,
Temperature: temperature of

Decimal: valid iz [-273.15;00]

Distribution: normal Edit Digtribution | Defaul: 20,0 Apply Default |

Figure A.7: Distributed Parameter Distributed Parameter

A.2.8. Choice Parameters

If you have a short list of choices, you can select one of them using radiobuttons. Choices include
questions like Yes/No, or selecting one of few values like 3/5/7 meters.
Size: 53%5F?m

InStock: % unknown € Yes Mo

Figure A.8: Short Choice Short Choice

If you have a long list of choices, selecting one of them is done in a different way. Otherwise they
might not fit inside the input field.

Ciystal | face centered cubic

unknown
perature: | zinmple cubic

face centered cubic
body centered cubic
diamond cubic

» tetragonal

Werfied: | orthorombic
rohiocling

Wolurme:

Figure A.9: Long Choice Long Choice

A.2.9. Grouped Parameters

Parameters that belong together can be grouped.
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Scientific Parameter Dialog |

single Param1: IM
51%3 Faraml: Iunknown
Group 1

Groupl Parami: Iunknown Group3 Paramz: Iunknown
Groupl Paramz: Iunknown Group3 Param3: Iunknown
Groupl Param3: Iunknown Group3 Paramd: Iunknown

Figure A.10: Grouped Parameters Grouped Parameters
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B. GNU Free Documentation License

Version 1.2, November 2002

Copyright (©) 2000,2001,2002 Free Software Foundation, Inc.

59 Temple Place, Suite 330, Boston, MA 02111-1307 USA

Everyone is permitted to copy and distribute verbatim copies of this license document, but chang-
ing it is not allowed.

PREAMBLE

The purpose of this License is to make a manual, textbook, or other functional and useful document
“free” in the sense of freedom: to assure everyone the effective freedom to copy and redistribute it,
with or without modifying it, either commercially or noncommercially. Secondarily, this License
preserves for the author and publisher a way to get credit for their work, while not being considered
responsible for modifications made by others.

This License is a kind of “copyleft”, which means that derivative works of the document must
themselves be free in the same sense. It complements the GNU General Public License, which is
a copyleft license designed for free software.

We have designed this License in order to use it for manuals for free software, because free soft-
ware needs free documentation: a free program should come with manuals providing the same
freedoms that the software does. But this License is not limited to software manuals; it can be
used for any textual work, regardless of subject matter or whether it is published as a printed book.
We recommend this License principally for works whose purpose is instruction or reference.

APPLICABILITY AND DEFINITIONS

This License applies to any manual or other work, in any medium, that contains a notice placed
by the copyright holder saying it can be distributed under the terms of this License. Such a notice
grants a world-wide, royalty-free license, unlimited in duration, to use that work under the condi-
tions stated herein. The “Document”, below, refers to any such manual or work. Any member of
the public is a licensee, and is addressed as “you”. You accept the license if you copy, modify or
distribute the work in a way requiring permission under copyright law.

A “Modified Version” of the Document means any work containing the Document or a portion of
it, either copied verbatim, or with modifications and/or translated into another language.
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A “Secondary Section” is a named appendix or a front-matter section of the Document that deals
exclusively with the relationship of the publishers or authors of the Document to the Document’s
overall subject (or to related matters) and contains nothing that could fall directly within that
overall subject. (Thus, if the Document is in part a textbook of mathematics, a Secondary Section
may not explain any mathematics.) The relationship could be a matter of historical connection
with the subject or with related matters, or of legal, commercial, philosophical, ethical or political
position regarding them.

The “Invariant Sections” are certain Secondary Sections whose titles are designated, as being those
of Invariant Sections, in the notice that says that the Document is released under this License. If
a section does not fit the above definition of Secondary then it is not allowed to be designated as
Invariant. The Document may contain zero Invariant Sections. If the Document does not identify
any Invariant Sections then there are none.

The “Cover Texts” are certain short passages of text that are listed, as Front-Cover Texts or Back-
Cover Texts, in the notice that says that the Document is released under this License. A Front-
Cover Text may be at most 5 words, and a Back-Cover Text may be at most 25 words.

A “Transparent” copy of the Document means a machine-readable copy, represented in a format
whose specification is available to the general public, that is suitable for revising the document
straightforwardly with generic text editors or (for images composed of pixels) generic paint pro-
grams or (for drawings) some widely available drawing editor, and that is suitable for input to text
formatters or for automatic translation to a variety of formats suitable for input to text formatters.
A copy made in an otherwise Transparent file format whose markup, or absence of markup, has
been arranged to thwart or discourage subsequent modification by readers is not Transparent. An
image format is not Transparent if used for any substantial amount of text. A copy that is not
“Transparent” is called “Opaque”.

Examples of suitable formats for Transparent copies include plain ASCII without markup, Texinfo
input format, IATEX input format, SGML or XML using a publicly available DTD, and standard-
conforming simple HTML, PostScript or PDF designed for human modification. Examples of
transparent image formats include PNG, XCF and JPG. Opaque formats include proprietary for-
mats that can be read and edited only by proprietary word processors, SGML or XML for which
the DTD and/or processing tools are not generally available, and the machine-generated HTML,
PostScript or PDF produced by some word processors for output purposes only.

The “Title Page” means, for a printed book, the title page itself, plus such following pages as are
needed to hold, legibly, the material this License requires to appear in the title page. For works
in formats which do not have any title page as such, “Title Page” means the text near the most
prominent appearance of the work’s title, preceding the beginning of the body of the text.

A section “Entitled XYZ” means a named subunit of the Document whose title either is precisely
XYZ or contains XYZ in parentheses following text that translates XYZ in another language.
(Here XYZ stands for a specific section name mentioned below, such as “Acknowledgements”,
“Dedications”, “Endorsements”, or “History”.) To “Preserve the Title” of such a section when you
modify the Document means that it remains a section “Entitled XYZ” according to this definition.

The Document may include Warranty Disclaimers next to the notice which states that this License
applies to the Document. These Warranty Disclaimers are considered to be included by refer-
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ence in this License, but only as regards disclaiming warranties: any other implication that these
Warranty Disclaimers may have is void and has no effect on the meaning of this License.

VERBATIM COPYING

You may copy and distribute the Document in any medium, either commercially or noncommer-
cially, provided that this License, the copyright notices, and the license notice saying this License
applies to the Document are reproduced in all copies, and that you add no other conditions whatso-
ever to those of this License. You may not use technical measures to obstruct or control the reading
or further copying of the copies you make or distribute. However, you may accept compensation
in exchange for copies. If you distribute a large enough number of copies you must also follow
the conditions in section B.

You may also lend copies, under the same conditions stated above, and you may publicly display
copies.

COPYING IN QUANTITY

If you publish printed copies (or copies in media that commonly have printed covers) of the Doc-
ument, numbering more than 100, and the Document’s license notice requires Cover Texts, you
must enclose the copies in covers that carry, clearly and legibly, all these Cover Texts: Front-Cover
Texts on the front cover, and Back-Cover Texts on the back cover. Both covers must also clearly
and legibly identify you as the publisher of these copies. The front cover must present the full title
with all words of the title equally prominent and visible. You may add other material on the covers
in addition. Copying with changes limited to the covers, as long as they preserve the title of the
Document and satisfy these conditions, can be treated as verbatim copying in other respects.

If the required texts for either cover are too voluminous to fit legibly, you should put the first ones
listed (as many as fit reasonably) on the actual cover, and continue the rest onto adjacent pages.

If you publish or distribute Opaque copies of the Document numbering more than 100, you must
either include a machine-readable Transparent copy along with each Opaque copy, or state in or
with each Opaque copy a computer-network location from which the general network-using pub-
lic has access to download using public-standard network protocols a complete Transparent copy
of the Document, free of added material. If you use the latter option, you must take reasonably
prudent steps, when you begin distribution of Opaque copies in quantity, to ensure that this Trans-
parent copy will remain thus accessible at the stated location until at least one year after the last
time you distribute an Opaque copy (directly or through your agents or retailers) of that edition to
the public.

It is requested, but not required, that you contact the authors of the Document well before redis-
tributing any large number of copies, to give them a chance to provide you with an updated version
of the Document.
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MODIFICATIONS

You may copy and distribute a Modified Version of the Document under the conditions of sec-
tions B and B above, provided that you release the Modified Version under precisely this License,
with the Modified Version filling the role of the Document, thus licensing distribution and modifi-
cation of the Modified Version to whoever possesses a copy of it. In addition, you must do these
things in the Modified Version:

e Use in the Title Page (and on the covers, if any) a title distinct from that of the Document,
and from those of previous versions (which should, if there were any, be listed in the History
section of the Document). You may use the same title as a previous version if the original
publisher of that version gives permission.

e List on the Title Page, as authors, one or more persons or entities responsible for authorship
of the modifications in the Modified Version, together with at least five of the principal
authors of the Document (all of its principal authors, if it has fewer than five), unless they
release you from this requirement.

e State on the Title page the name of the publisher of the Modified Version, as the publisher.
e Preserve all the copyright notices of the Document.

e Add an appropriate copyright notice for your modifications adjacent to the other copyright
notices.

e Include, immediately after the copyright notices, a license notice giving the public permis-
sion to use the Modified Version under the terms of this License, in the form shown in the
Addendum below.

e Preserve in that license notice the full lists of Invariant Sections and required Cover Texts
given in the Document’s license notice.

e Include an unaltered copy of this License.

e Preserve the section Entitled “History”, Preserve its Title, and add to it an item stating at
least the title, year, new authors, and publisher of the Modified Version as given on the Title
Page. If there is no section Entitled “History” in the Document, create one stating the title,
year, authors, and publisher of the Document as given on its Title Page, then add an item
describing the Modified Version as stated in the previous sentence.

e Preserve the network location, if any, given in the Document for public access to a Trans-
parent copy of the Document, and likewise the network locations given in the Document
for previous versions it was based on. These may be placed in the “History” section. You
may omit a network location for a work that was published at least four years before the
Document itself, or if the original publisher of the version it refers to gives permission.
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e For any section Entitled “Acknowledgements” or “Dedications”, Preserve the Title of the
section, and preserve in the section all the substance and tone of each of the contributor
acknowledgements and/or dedications given therein.

e Preserve all the Invariant Sections of the Document, unaltered in their text and in their titles.
Section numbers or the equivalent are not considered part of the section titles.

e Delete any section Entitled “Endorsements”. Such a section may not be included in the
Modified Version.

e Do not retitle any existing section to be Entitled “Endorsements” or to conflict in title with
any Invariant Section.

e Preserve any Warranty Disclaimers.

If the Modified Version includes new front-matter sections or appendices that qualify as Secondary
Sections and contain no material copied from the Document, you may at your option designate
some or all of these sections as invariant. To do this, add their titles to the list of Invariant Sections
in the Modified Version’s license notice. These titles must be distinct from any other section titles.

You may add a section Entitled “Endorsements”, provided it contains nothing but endorsements of
your Modified Version by various parties—for example, statements of peer review or that the text
has been approved by an organization as the authoritative definition of a standard.

You may add a passage of up to five words as a Front-Cover Text, and a passage of up to 25 words
as a Back-Cover Text, to the end of the list of Cover Texts in the Modified Version. Only one pas-
sage of Front-Cover Text and one of Back-Cover Text may be added by (or through arrangements
made by) any one entity. If the Document already includes a cover text for the same cover, previ-
ously added by you or by arrangement made by the same entity you are acting on behalf of, you
may not add another; but you may replace the old one, on explicit permission from the previous
publisher that added the old one.

The author(s) and publisher(s) of the Document do not by this License give permission to use their
names for publicity for or to assert or imply endorsement of any Modified Version.

COMBINING DOCUMENTS

You may combine the Document with other documents released under this License, under the
terms defined in section B above for modified versions, provided that you include in the combi-
nation all of the Invariant Sections of all of the original documents, unmodified, and list them all
as Invariant Sections of your combined work in its license notice, and that you preserve all their
Warranty Disclaimers.

The combined work need only contain one copy of this License, and multiple identical Invariant
Sections may be replaced with a single copy. If there are multiple Invariant Sections with the
same name but different contents, make the title of each such section unique by adding at the end
of it, in parentheses, the name of the original author or publisher of that section if known, or else
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a unigue number. Make the same adjustment to the section titles in the list of Invariant Sections in
the license notice of the combined work.

In the combination, you must combine any sections Entitled “History” in the various original
documents, forming one section Entitled “History”; likewise combine any sections Entitled “Ac-
knowledgements”, and any sections Entitled “Dedications”. You must delete all sections Entitled
“Endorsements”.

COLLECTIONS OF DOCUMENTS

You may make a collection consisting of the Document and other documents released under this
License, and replace the individual copies of this License in the various documents with a single
copy that is included in the collection, provided that you follow the rules of this License for
verbatim copying of each of the documents in all other respects.

You may extract a single document from such a collection, and distribute it individually under this
License, provided you insert a copy of this License into the extracted document, and follow this
License in all other respects regarding verbatim copying of that document.

AGGREGATION WITH INDEPENDENT WORKS

A compilation of the Document or its derivatives with other separate and independent documents
or works, in or on a volume of a storage or distribution medium, is called an “aggregate” if the
copyright resulting from the compilation is not used to limit the legal rights of the compilation’s
users beyond what the individual works permit. When the Document is included in an aggregate,
this License does not apply to the other works in the aggregate which are not themselves derivative
works of the Document.

If the Cover Text requirement of section B is applicable to these copies of the Document, then if
the Document is less than one half of the entire aggregate, the Document’s Cover Texts may be
placed on covers that bracket the Document within the aggregate, or the electronic equivalent of
covers if the Document is in electronic form. Otherwise they must appear on printed covers that
bracket the whole aggregate.

TRANSLATION

Translation is considered a kind of modification, so you may distribute translations of the Docu-
ment under the terms of section B. Replacing Invariant Sections with translations requires special
permission from their copyright holders, but you may include translations of some or all Invariant
Sections in addition to the original versions of these Invariant Sections. You may include a trans-
lation of this License, and all the license notices in the Document, and any Warranty Disclaimers,
provided that you also include the original English version of this License and the original ver-
sions of those notices and disclaimers. In case of a disagreement between the translation and the
original version of this License or a notice or disclaimer, the original version will prevail.
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If a section in the Document is Entitled “Acknowledgements”, “Dedications”, or “History”, the
requirement (section B) to Preserve its Title (section B) will typically require changing the actual
title.

TERMINATION

You may not copy, modify, sublicense, or distribute the Document except as expressly provided
for under this License. Any other attempt to copy, modify, sublicense or distribute the Document
is void, and will automatically terminate your rights under this License. However, parties who
have received copies, or rights, from you under this License will not have their licenses terminated
so long as such parties remain in full compliance.

FUTURE REVISIONS OF THIS LICENSE

The Free Software Foundation may publish new, revised versions of the GNU Free Documentation
License from time to time. Such new versions will be similar in spirit to the present version, but
may differ in detail to address new problems or concerns. See http://www.gnu.org/copyleft/.

Each version of the License is given a distinguishing version number. If the Document specifies
that a particular numbered version of this License “or any later version” applies to it, you have the
option of following the terms and conditions either of that specified version or of any later version
that has been published (not as a draft) by the Free Software Foundation. If the Document does
not specify a version number of this License, you may choose any version ever published (not as
a draft) by the Free Software Foundation.

ADDENDUM: How to use this License for your documents

To use this License in a document you have written, include a copy of the License in the document
and put the following copyright and license notices just after the title page:

Copyright © YEAR YOUR NAME. Permission is granted to copy, distribute and/or
modify this document under the terms of the GNU Free Documentation License, Ver-
sion 1.2 or any later version published by the Free Software Foundation; with no
Invariant Sections, no Front-Cover Texts, and no Back-Cover Texts. A copy of the
license is included in the section entitled “GNU Free Documentation License”.

If you have Invariant Sections, Front-Cover Texts and Back-Cover Texts, replace the “with... Texts.”
line with this:

with the Invariant Sections being LIST THEIR TITLES, with the Front-Cover Texts being LIST,
and with the Back-Cover Texts being LIST.

If you have Invariant Sections without Cover Texts, or some other combination of the three, merge
those two alternatives to suit the situation.
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If your document contains nontrivial examples of program code, we recommend releasing these
examples in parallel under your choice of free software license, such as the GNU General Public
License, to permit their use in free software.
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D. Errors

The GREAT-ER desktop quality has been ensured by various quality management measures, such
as unit tests, manual test protocols and code revisions. Nevertheless, a software system as complex
as GREAT-ER desktop may still contain some errors.

The GREAT-ER desktop user interface has been designed to support the error fixing by generating
"tracebacks’. These tracebacks give the developers some hints where the error is located. In case,
a dialog is raised displaying the traceback:

GREAT-ER: Internal Error x|

k. unhandled exception occured:

[Errno 13] Permizzion denied:

‘DAADORUME~1WWUSER™T PASSLOKALE =18 T ermpt ™1 096-MARIVERMET dbf!
[pleaze report to hitp://great-erintewation. org/bugtracker. hitml)

|»

Traceback [maost recent call last]:
File "'.. thuban/Thuban'Ul\application.py", line E7, in OnExit
zell session. Destroy)
File "'.. thuban/ThubanModel\zeszion.py", line 30E, in Destrop
map.Destroy()
File "Greater'Modules.catchment. py', line 368, in Destroy
zelf remaove_temp_dir(]
File "Greater\Modules'.catchment. py'', line 375, in remove_temp_dir
oz.remove(os. path. jain(zelf. termp_dir, file]]
QSEmor: [Errmo 13] Permizzsion denied: b
DANDORUME - TWWUSER ™1 PASMLOKALE ™1 Tempi ™1 096-3\WRVERMET . dbf* LI

N

Figure D.1: Traceback GREAT-ER desktop User Interface

Please report these tracebacks (you can mark them with the mouse and copy with Ctrl-C) as well
as other problems together with (if possible) a list of the last steps performed before the error
occurred (to better reproduce the problem) to:

http://great-er.intevation. org/bugtracker. htmn
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