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Preface

This is the functional specification of a complete pollution budget model for
water. A crucial improvement of this model is implementation of new pollution
sources and modification of existing sources. The specification of a water quality
model, based on the results from the pollution budget model is also included. The
document is intended to give a cost and time estimate of the programming of the
functionality it describes, and will be the guideline for implementation of the
specified functionality. This specification shall also work as document scientists
at NIVA can use during testing of the pollution budget model
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1 Overview of the specification and general
iImprovements

1.1 The main content of the specification
This is a functionality specification of

1) Source extension and source modification of the existing pollution sources,

2) Complete pollution budget model for water to calculate the discharges from
different sources, and

3) A simple water quality model taking into account simple retention calculation
for rivers and lakes.

Response

Pollution Sources Dose

)y
Pollution
Load

mndal

Waterquality
model

The pollution load model

The model include calculation of all pollution sources discharging to water
recipients directly or to recipients through a municipal sewerage system. This
model only consider the pollution contribution for each source until it reaches the
recipients including calculations for retention on the way to the recipient, but it
does not take into consideration the fate of the pollution in the water system
(routing, decay, etc).

This means that the model does only calculate the pollution load to the recipient
(the dose), and does not integrate water quality models for rivers, lakes or coastal
are (the response).

A simple water quality model
This is a water quality model calculating the response of pollution discharges.

The idea of the model is to calculate the pollution load and concentration of
specified polluting components in each river links and lakes defined in the model
setup. An intermediate calculation for finding the concentration will be to
calculate the water flow in each river link. For the lake, the total water flow from
the river links linked to the lake in the upstream order will be needed for finding
the resulting concentration.

The calculations of load (mass/time) and the concentration (mass/volume) in a
river reach or lake is based on the discharges from the pollution sources in the
area and hence the pollution load model described above. The output from water
pollution budget model hence serve as an input to the ambient water quality
model.
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No routing of components or water shall be done in the model, meaning the "time-
aspect™ shall not be addressed. Only annually and monthly time step shall be
allowed.

There shall be 4 tabs:

1. Input data and setup
2. Geography

3. Retention

4. Calculation

Extension of sources

The development of the model gives implications on other part of ENSIS,
especially the parts involving the pollution sources and in some parts river links
and lakes. Adjustment of existing sources and definition of new sources are thus a
major part of this specification. In addition, other adjustments are proposed in
order to enhance the reporting requirements which polluters are obligated to
follow (this includes also municipalities) as well as the needs for pollution
authorities.

General Implications

This functionality specification is based on the version of ENSIS available June
2001 (version 2.05, June 13).

All the new classes and properties shall be available in the import routine, export,
report generator, etc. This is not further described, but is a consequence of the
new data structure/data model the functionality specification gives.

All new geographical objects shall be available to be presented on map as ENSIS
theme.

During the programming there should be a discussion about dividing in different
modules according to different user needs (ex: different actors in the EU water
framework directive)

There are too much information in some of the forms. The GUI needs to be
considered carefully during programming.

Some graphs and reports are not described. The remaining maybe similar to those
already described. However it will be more efficient to have a close dialog
between the programmers, NIVA and the users (i.e FMA in Telemark) during the
finalisation of the programming in order to prepare userfirendly reports and
graphs satisfying the user needs.

It is extremely important to receive the functionality in parts, in order for NIVA to
test properly and to give feedback before it is to late. The testing will be
considerable.
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1.2 Overview of the pollution inventory module and vocabulary

The figure below gives and overview of the main source categories included in
this specification.

Source Categories

Domestic | —» Point or diffuse sources

Process
industri

, Point source

Connected to
> domestic network

or to Local recipient

Agriculture | —— Point or diffuse sources

Aquaculture | — Point or diffuse sources

UsferdEﬁned — Puoint source
Point sources /

User defined

) Local recipient
difuse sources

— Diffuse source

The sources may be linked to Domestic network or might discharge to a local
recipient without running through a municipal network.

If the source discharge to a municipal network the collection point is always linked to a
discharge location which is equal to the net node. A net node is in general linked to a
municipal WWTP, and then to a recipient through a discharge pipe. However, the
discharge from the net node can be directly linked to a discharge pipe, meaning that there
are “no treatment” downstream the net node.

If the source is not linked to a municipal network the collection point is linked to a
discharge location equal to a nearby recipient.

Diffuse sources except for urban run off are never linked to a Domestic Network.
Otherwise all sources can be connected. However, point sources within agriculture and
aquaculture are seldom linked to the network.

All sources to pollution may reduce their discharges to the final destination (local
recipient or WWTP) due to treatment at source or retention i.e. through leakage
or overflows.

Leakage is always determined as a general loss figure on each source, while
overflow might be a function of the source or a separate source to pollution (i.e.
measurement exist for the overflow at network).
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The figures below show

1) Pollution source which does not discharge to a municipal network,

2) Pollution source which discharge to a municipal network (Net node) and
thereafter to a municipal WWTP, and

3) Pollution source discharging through a municipal network to a recipient

through a discharge pipe®.

Losses=Prod*{L%+0OF%)/100

Production of pollution |Treatment
Pollution Source * at source

Callection
point

|
i Production-treatment-

losses

Prod*Treateff20/100 Local

Recipient

Losses=Prod*(L%o+0F%)/100

Production of pollution Treatment llection
ollution Sour¢ * at source | pont
=et nods
losses

Prod*Treateff®o/100

Treatment

at WWTP—* Discharge
pipe Recipient

I l Praduction ofnallutisn FrossE]
Pollution Sourcj »

Lozses=Prod* (L¥+OFE100

Recipient

2 In the application is defined to go through a fictive treatment plant a “WWTP” with no treatment.
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The figures below show a detail picture of the flow diagram for different pollution
sources depending on if these are connected (first figure®) or not connected to a
municipal network (second figure).

Treatment Area- -

Sources mm | pomestic ww Activity Waste Dumps Brocsss Industr | Agrieuture | User defined Point
(Pollutionload | (5 ghold, Insitution, Run off from Urban ’W sources
produced) Empoyees etc) Areas(Diffuse) d
Treatment ‘ ‘
S = Treatment Area- (REBIVIIEE Agriculture

ource Domestic WW Activil Treatment plants at User defined Point

ty Run off from Urhan

) Treatment facility Areas Industri AT SOUrces

=SUM \ 4

Losd e Gty Glrtinrsl) Gz
Net Node

Leakage Waste Dumps Agriculture - .
b i " . N User defined Point
UG Discharge pipe ProcessIndusti || (Discharue pipg) |

and = Domestic WW Activity sources (Discharge

overflow /' Discharge Location DO EEET (Discharge pipes) Aquacttiure pipe)

( ) Areas (disharge pipes) (Discharge pipe)

N L L e R .
\_- Overflow defined as point sources (alternative to definition at each source)

Inﬁltratiﬂ I Infiltration v I

* \ \ v \

=SUM Load to Domestic WW Treatment plant (from linked sources)

WWTP " Overflow at WWTP(.) Load to treatment
1

¢ Treatment (-} Load to WWTP recipient

WWTP Recipient

Sources
User defined

(Pollution load Treatment Area- ‘ -
produced) Domestic WW Activity (CEEDIMIIEE Agriculture Point sources
(Household, Insitution,
Empoyees etc) Bun ofIAfrom Urban Aguacutiure User defined
* ;as * Diffuse sources
Treatment ‘ ‘ + h 4
Treatment Area- Waste Dumps Agriculture
. Run off from Urkan
() Treatment facility Areas Aquacutiure
Diffuse sources

Source Domestic W Activity

=SUM *

Loadto ity P
collection point l l L

User defined

Leakage
and User defined Point
Waste Dumps Agriculture i
retention Discharge Location DA em BT Aquacutlure i
() Areas (disharge pipes) {Discharge pipe) User defined
Diffuse sources

'

Local Recipient

'

Local Recipient Local Recipien Local Recipien Local Recipient
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1.3 GIS
1.3.1 Themes and functionality

The new pollution sources shall be a standard GIS theme. It shall be possible to
filter the type of source by use of the condition statements (ref GIS specification).

All pollution sources have now a geographical reference, either as point (wwtp,
industry, points specified in this document), or as polygons (treatment area,
diffuse source). All the sources can be linked to a municipal wastewater treatment
plant (via net node) or to a local recipient. This gives a discharge pipe location of
each pollution source that also can be presented on the map (or a distance from a
collection point to the final destination). We want to add functionality that makes
the user able to first switch on the pollution source, and then by for instance
clicking the right mouse button on the pollution sources theme, add the discharge
pipe location (the recipient point or net node). It shall also be drawn a line from
the pollution source to the discharge pipe location.

Example:

Pallution/Source

.
.

arge pipe location

i

The red square is the WWTP (pollution source), while the black circle represent
the end of the discharge pipe (in this case the co-ordinates of the river node). The
dotted line is automatically drawn when the user selects (right mouse button) to
add this feature.

% If the net node is not connected to a WWTP the last part “WWTP” will not be relevant
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In order to use the right mouse button and add the discharge pipe, the actual theme
the user wants to add the discharge point/pipes for must be selected (ref the new
GIS functionality).

GIS functionality like measure the distance and calculate the area should be
implemented as described in the GIS chapter in the measurement specification.

1.3.2 View on map

There shall be implemented buttons for viewing geographical objects on the map
all over the application, directly from the form that describes the object. This is
today undertaken by the define geographical button today, and we want this to be
consistent all over the application, meaning all geographical objects (also from the
geography chapter in the measurement specification).

Also for all list of found items there shall be view on map functionality.

1.4 Graphics and reports

Graphics and reports have been implemented directly on the pollution sources and
other places. Default graphs are suggested. However, wherever graphs are
implemented it shall be possible to change the default graphs according to general
graph functionality specified in the graphics chapter in the measurement
specification.

Where report buttons are implemented it shall be a link to the report generator
with the report already configured.

1.5 Document point

1.5.1 Menu

It is suggested to move the document points from the geography menu (as in the
current ENSIS 2.05) to the report generator menu. This is due to the fact that these
are reports with a geographical point and not a geography element.

Document point is general functionality and it is not necessary to read this chapter
in order to understand the functionality around pollution sources.

1.5.2 Improvements

It shall be possible to associate documents directly to geographically objects.
From all geographical objects (industries, lakes, wwtp, etc), there shall be a button
called "View documents”. This will start up the document point menu, with all
document points and further documents linked to the geographical object the

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario
handling 1-8

button is pressed from*. This view document button is also implemented for some
lists.

It shall also be possible to store documents (i. e. preliminary reports or documents
generated by the report generator) directly where they are created to document
points and the geographical objects they are created from. For instance, it is
specified that it shall be possible to make "an internal report™ on each industry.
This internal report can be stored from this place in the application with use of a
"Save as" functionality. When the user presses the "Save as" button, different
actions can take place:

o If the geographical object is already linked to one or several document points,
the document (report) shall be stored directly when the user has specified a
file name and path. If several point, the user must be asked to specify which
point he want to save the document to.

e |f the geographical object the report is created on is not yet linked to a
document point, the user must be asked to do this.

e If not a relevant document point exist, the user must first create a relevant
document point, then link the geographical object (i.e.an industry) to the
document point, and then save the document itself.

The existing functionality of the document point shall be kept, but be extended to
handle the described functionality. When the user opens up the document point
(New / Edit), the form below shall show up.

* All geographical objects (also those not specif ied in this document) shall have a document button.
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&% Document point geography

- — Document point Identification

IC: ItxtID Mame: lixtiame

Mode type:

| —Details for selected node

Define an Map: Icl:n:uSe lectFromhiap j |

Co-ordinate system: Icl:u:uSe lactFromhiap j

Eastarh: ItxtID
Marthern: ItxtID
Description of tat|D
docurnent

point:

: —Assign to other geographical object

Geographical search Group of geo objects
[ Regions

Fegion tree wiaww ¢ Industries
{~ Damestic sources
" Agriculture

" Aquaculture

" User defired pollution sources
" Met node

™ \Water resources

" hanitar ing stations

Available elernants
Selected alements

Gea type I name = Gea type I name
=i
=
=
I 2K IZ Cancel

The upper part is similar to ENSIS 2.05. The part "Assign to other geographical
object" is the extension. The idea is that this shall be used to link documents to
geographical elements (specific lakes, wwtp, industries, etc)..

Geographical search: This shall be standard region tree view to be used for
filtering out relevant objects within the selected region.

The geographical objects are split into the following stated below. It is also stated
which objects that belong to the different groups.
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Group name Consists of water elements

Regions Adm region, catchments, treatment areas
and user defined areas

Industry Industries

Domestic sources WWTP, treatment areas, run off from
urban areas, waste dumps

Agriculture Point and diffuse source

Aqua culture Aqgua culture

Other pollution sources Remaining pollution sources with

geographical definition (aqua culture,
user defined point and user defined

diffuse)

Net node Net node

Water resources Lake, coastal object, river node, river
link, river chain

Monitoring stations Station

In both the list controls the following properties must be shown: Type of
geographical element (lake, waste dump, etc), ID, name.

If the user wants to link the document to more than one geographical element, the
already selected element must not disappear when a new option button (group of
geo objects) is selected.

1.6 Improvements of report generator and the link to geographical
objects

Templates
When the user creates a template in the report generator it shall be possible to link
this template to a specific object (objects).

Link to report generator from geographical objects

From all geographical objects (where specified) there shall be a link to the report
generator. If the user comes from a geographical object this object shall be
marked in selection of class, and the available templates shall be those that have
been linked to the source (specific item of specific data class). The user may apply
a check box saying show all templates for project (independently if it is linked to
the object or not).

Saving of reports to document points
It shall be possible to save the reports created by the report generator to the document
points. This is already implemented in ENSIS 2.05.

ENSIS




Pollution inventory, pollution budget model, water quality model and scenario

handling

1-11

1.7 New menu structure

This new specification will affect three main menu entries in present version of
ENSIS, namely the Pollution sources menu, the model menu and the reports
menu. The proposed new menu structure after implementing the new functionality
is shown below. The menu entries marked with grey are look up tables (There
shall be a horizontal line to separate inventories (registration forms) and look up
tables). As this menu structure indicates, the new forms (registration of sources
and look up tables) are invoked from several places in the application.

1.7.1 Pollution Sources

Module Main menu Item Menu Items Comments in relation to
ENSIS 2.05
Pollution Industry Water Sources Existing entry but modified
sources
Industry Process type New Name
Type of Industry Old Line of business
Default production/consumption discharge factors Modified
Products Existing
Raw Materials Existing

WW Treatment method

Modified and moved from
the WWTP menu

Type of WW Treatment Process

Moved from the

WWTPmenu
Sludge Treatment Method Moved from the
WWTPmenu
Type of Sludge Treatment Process Moved from the
WWTPmenu
Type of solid waste New look up
WWTP Chemicals New Look up
Type of Sludge and solid waste disposal New name
Type of Industry Information New look up

Domestic Waste Water

WW Treatment plant

Modified registration form

Treatment area Modified registration form
Overflow at network NEW registration form
Infiltration NEW registration form

Waste Dumps

NEW registration form

Run off from urban areas

Based on diffuse sources

Net Node Modified

Building Point New (delete old building
point from the geography

menu)

WW Treatment method Modified

Type of WW Treatment Process

Sludge Treatment Method

Type of Sludge Treatment Process

Type of solid waste New look up

WWTP Chemicals New look up

Type of Sludge and solid waste disposal New name

Domestic Activity Type New look up

Treatment facilities New look up

Default domestic discharge factors New look up
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Type of Domestic Activity Information New look up
Type of WWTP Information New look up
Source type New look up
Agriculture Run off from agricultural fields Changed name
Point source NEW registration form
Area type New look up
Source Type NEW look up
Aqua culture Aqua culture NEW registration form
Source Type NEW look up
Userdefined point sources User defined point sources NEW registration form
Source Type NEW look up
User defined diffuse sources User defined diffuse sources Existing reg form
Area Type Existing
Alternative List of Alternative NEW look up
Alternative NEW registration form
1.7.2 Model

Also the menu structure must be updated according to the new model
functionality. Under the model menu entry, there shall be two new entries called
"Water quality” and “Retention equations”.

[ Models

Water pollution budget >

Source composition

Model scenario

Model configuration

Water quality > Water quality model
Retention equations
Results Water Pollution budget
Water quality
1.7.3 Reports
Reports Reportgenerator Existing menu entry, but improved
functionality
Documents Moved from geopgraphy menu and

improved functionality

Open reports

Existing menu entry and
functionality
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2

2.1

Existing pollution sources and creation of new sources

General changes

The existing water pollution sources (industry, waste water treatment plant,

trea
poll

tment area and diffuse sources) need to be adjusted to be able to run the
ution budget model and to satisfy more advanced requirements from the

users. Where only slight changes are needed, new forms are not developed. The
changes are in these cases explained in words.

Important general changes for each of the sources are:

¢

The medium is not relevant. All discharges from the pollution sources are
linked to component. Which component which will show up for the treatment
area, WWTP , the diffuce sources, etc is a function of the component
definition”.

For each source it is possible to calculate the loads based on a free selected
calculation period. The calculations are based on the same routines as in the
pollution budget model. The pollution load figures which are calculated for
each of the sources are not saved to the database, except for some calculation
which represent “data” and not model calculations. The load figures on each
source are used for reporting and analysis purposes.

Measurements at the sources are not part of the measurement module, but are
linked directly to the sources (the source is the “station”). However the same
functionality shall be available.

Each pollution source (Activities defined under Waste water treatment area ,
Waste water treatment plant, Industry, Point source and diffuce source) should
be linked /marked with an alternative. By default the source will be marked as
base alternative. If there exists a base alternative and a new alternative is
created based on the base alternative it means that the source is the same but
that some of the properties have been changed. The base alternative is holding
“true” properties. Another alternative could either be a manipulated source or
a brand new source which is not yet build. There should be included an
alternative combo box. Every source definition should have a link to
alternative. In addition all search forms should include a search criteria
alternative.

ID Name Alternative

222 Pollutionsource Base alternative (true data)

222 Pollutionsource Manipulated source — more pollution
222 Pollutionsource Manipulated source - new location

> The component definition is global in ENSIS but i.e. if the user check
measurement module, the user also has to check which medium, and measurement
type the component shall be valid for. Otherwise there will be check boxes for
industry module, WWTP etc. The new component definition is described in the
Measurement_Part 11 specification.
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¢ Each pollution source definition should have a COPY button implemented. If
the user selects to coly the source, it means that the source is copied in to a
new alternative. The user should get a new form that gives two options:1)
copy all information into a new alternativ (and the user should select the new
alternative name from a combobox or a tree view. The result should then be a
source with the same ID and Name, but a new alternative name. All
information given in the definition should be the same as before. The user
should be able to edit the information given. 2) copy only ID and Name. The
user should also here select the new alternative. Other information fields
should be blank and the user has to give in the information.

¢ For each source (where relevant) there is a link to the report generator with the
object already selected, and templates filtered.

¢ The possibility of drawing flow diagrams have been introduced and requires
some sort of drawing “tool”. To simplify, the user shall not be able to draw
symbols, but only select from a predefined list containing a set of standard
shapes/symbols. The names (i.e. process name) will be drawn on the diagram.

¢ The functionality to describe a pollution source within a category is always
organised by TABS. The name of the source (i.e Oslo main treatment plant)
shall always displayed in the heading of the TAB, and the forms opened from
the tabs shall have the name in parentheses. NB this is not shown on the
examples in this specification .

¢ Graphics has been suggested several places in the specification. These are
default suggestion, however the user shall from these graphs have access to
the graph tool where the type of graph and graph settings can be changed. The
graphics are explained as part of the Measurement part Il specification.

2.2 Net node

The net node is as described in the introduction, necessary in order to describe
geographically the point where the pollution sources enters the network, and if the
discharge is transported to a municipal WWTP or directly to a discharge pipe
(without treatment at a municipal WWTP).

The existing functionality of the net node (ENSIS 2.05) has to be extended with
the property to link a waste water treatment plant (WWTP) to the net node or to
link it to a discharge pipe directly. By default the connected to WWTP radio
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im. MNet Hode Definition
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button is selected, and the combo box shall list all WWTP registered in the
H 6
project’.

If the net node is only connected to a network with no treatment downstream, the
user needs to select a discharge pipe directly. In this case only those discharge
pipes which are connected to WWTP defined with “no treatment” will be listed”.

2.3 Building Points

The building point may be used as part of the definition of several of the sources
and are therefore explained before we start with the explanation of each of the
pollution sources.

In ENSIS 2.05 building points exist as part of AirQuis. However, new data classes
(and separate forms) must be created due to relative big changes. Also the
building point definition should not be part of the geography menu, but the
pollution sources menu.

® The idea of net node is only for the purpose of identifying the WWTP/discharge
pipe the net node finally lead to (discharge to) in order to undertake modelling.
There are no functionality in order to define the network between the WWTP and
the net node. If such functionality is required in later ENSIS versions (among
others to describe leakage with more accuracy) this can be implemented after the
same principle as river links or possible with the existing functionality in Netopia.

’ Whether or not a WWTP is defined as a real treatment plant or as a “WWTP”
with no treatment is defined in the WWTP menu.
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2.3.1 Search Form

4 Building Points =]
—Geographical S5election of Building Points: —Other Selection Criteria
|N.:. e j ﬂ ~Find Buildings with 1D
-

H-E Adm. Regions I J I

- User Defined Regions ~Find Buildings with Mame

EH Catchrment Regions I j I

#-E Treatment Areas

| @& Search for Building Points |

—[ 0 ] Building Points found in selected region

Identifi... I Marne of Building Eastern Coordi... I Marthern Coar... I Building Type Tl e

Edit

Tlaterials ...

P | | LI [elete

L

Close

The ENSIS 2.05 search criteria form is shown above. The search

Criteria shall be the same except that the fact that building type shall be a search
criteria (organised in a treeview). If the user marks a parent building type as the
search criteria, all buildings registered as this building type and children of the
selected building type, must be found

The link to materials shall be removed.

Also it shall be possible to search for building based on building address or
owners name, even though the building name probably will contain the street and
street number.

In addition there shall be a "View on map” functionality and a copy data.

The “copy data” Function shall allow the user to copy the data which are
dependent on the validity period (population, employees etc, see registration form
below) to another validity period for all selected building points.

Copy data to validity period:

W alidity Combao? j |

Period:
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The view on map functionality allows the user to view the selection on the map as
elsewhere in the application.

2.3.2 Building Point Registration Form

i, Building Point Resigstration form

.
-
I
I

"izitting Addresz

5 ample MHode

There shall be an Apply button on the form (not drawn).
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The registration form for building points is built on the same principles as in the
air module however some functionality is removed and the link to address
information is added.

The building point identification allows the user to identify the Building point
with id and name. The name will probably some how reflect the address. Also the
user has the option to register other identification numbers (i.e. taken from
national registries).

The location of the building point is registered as elsewhere in the application by
pointing on the map. Also there is a map reference in order to refer the location to
a paper map.

The address information is linked both to the address of the building and the
address of the owner. For the building the visiting address will be referred and for
the owner the owner name.

The owner name (last name, first name) is a consequence of the registration of
building address, and will therefore be disabled and for information only.

The details for the building give the user the option to link the building to a
building type (usually given by a national identification system). The name of the
building type will be given in the treeview.

The domestic WW activity type (households, hospitals, schools, Industry etc) will
be filled in as a consequence of building type (grey/disabled) or left open (grey
and disabled) if the links between building type and Domestic WW activity type
is not given®. The Domestic WW Activity type will be referred to by the name.

For registration of building type see below. (This is similar to the air module)

The Domestic WW activity type is used later when the user wants to convert from
building points to Domestic WW activities.

For each validity period defined for the building point data, the user may also fill
in the number of residential units and population (relevant for building types
which béalong to residential categories). Also the number of employees may be
filled in”.

® The link between building type and domestic WW activity type is given when
the user defines the Domestic Waste Water Activity type

® Even though the user has the possibilities to register number of employees at the
process industry (which is only a subgroup of all commercial activities) and there
is a link to industry from the building points (through the owner), the number of
employees at an industry (which can consist of several buildings) must be filled in
manually. Also when conversion to Domestic WW activities is used, the reference
to building point and not to the industry from will be used.
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Finally there are some activities that have employees, but also other numbers
which are relevant. l.e if the user has registered schools, the user may fill in the
employees and the number of pupils.

Details for Building Data (new edit)

i, Details for Building M=] E3
-+ —Walidity Period:
Cornbas j I

.« — Buiding D ata Registration

Murmber of residerntial units: Muriber
Fopulation: MHurnber
Employees: Muriber
Other nlijI:uers related to the Muriber ILIr'lit j
building:
Get Previous | Cancel | ak

The units available for other numbers are of unit types derived from units of
activity (PE, pupil, etc).

Get previous allows the user to copy data from the previously validity period
defined.

2.3.3 Building point address

When the user enters the form to register the address, the building point ID and
the Building Point Name will be filled in from the main registration form and the
fields will be disabled. It shall not be possible to reach this form via the Addresses
menu, but only accessible via the building point registration form.

There will also be a link to the owner in this form. The owners will be listed by
name.

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario
handling 2-21

. Building Point Address

ref. Builing Paint M ame

In other words, we think maybe the building point and the addresses information
is stored in the same data class, since the ID and name are shared.
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2.3.4 Owner Address

The owner address information is adjusted compared to the ENSIS 2.05 version.

The link to building point and industries is for information only (the owner can be
linked to several building points and industries) and a result of owner registrations
done on building points and on industries (it will therefore not be possible to
establish the link from this location in the application). The Building points and
industries will be listed by ID and name in two separate list boxes. Double
clicking on the items in the list box will lead the user to the registration form for
industry and the building point.. Alternatively there may be a button go to links
which will open two filtered lists; one for industry and one for building point.
From these filtered list the user can search for further information (see how links
function i.e. for stations).
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. Owner Address
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2.3.5 Building Type

. Building Types

Sample Made
Sample Maode

The user can search fro the defined builing types
The properties that shall be shown are Id, name and parent.
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. Building Type [_ (O] x|

- . - Building Type Identification
ID: I M arne: I

Parent: ||:,:,m|:,,:,1 j

This is the registration form for the building type. It contains 1D, name and the
location in the tree view by identifying the parent.
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2.4 Domestic Waste Water-Treatment Area

Domestic activity should in the following chapters be renamed to domestic
sources.

2.4.1 Introduction

m= == ==  Municipality

= Catchmen
Treatment arca 4

»
I
x
»
Treatment area 1 x
[ |
i ]
»
*

'%
Pl

x
--l..--......
]

P
.~¢

The user (and the programmer) should be aware of the function of treatment area
in ENSIS. Treatment area is not a separate source, but a collection of several
activities (several sources) which produce domestic waste water within an area,
and which give contribution to pollution either through the domestic WW network
(sources connected) or directly to local recipients (those sources not connected).
Treatment area might be used to calculate present domestic load, but will in
particular be relevant for calculating future scenarios.

The discharge figures are presented as mass pr time where the user can convert
these to a common unit called person equivalent (PE)™.

' Even the number of persons within a treatment area is converted to this
equivalent. This is to reflect the fact that the discharge factors usually are
representing a person per day and hence the number of people need to be reduced
in order to account for that the persons are not 100% present in their homes but
goes to school and work. The concept of PU=Person unit =person + person
equivalents has therefore not been introduced. Also the domestic part of the
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The unit type the PE is derived from is called “domestic activity unit”. It is used
to construct the units for the domestic ww activities. The base unit from activity
unit shall be called PE. The discharge factors given for a “PE” is the amount of
pollution a person usually produce during a day. Typical other units with a user
defined relation to the base unit PE are pupils, chairs, beds, etc. They all indicate
an amount of pollution for a selected component

We think the unit type (domestic activity unit) and its base unit (PE) shall be pre-
defined, to avoid unpredictable results.

A domestic WW activity (connected or not connected) always belongs to a
domestic WW activity type. Examples of domestic activity types:

Households

Hospitals

Schools

Employees at Industry and other workplaces
Cabins

Hotels

Etc.

Domestic activities connected to the domestic network:

The production of pollution from the domestic ww sources (the discharges) are
calculated based on the number of the activity and the discharge factors (given as
default). The total load produced might be reduced on the way to the domestic
WWTP through, internal treatment at the source™, leakage or overflows. The loss
through leakage is defined for the collection point linked to the activity as a
general percentage figure. The loss through overflow may be defined as separate
point pollution source (see new point sources definitions) or as for leakage as a
general loss coefficient for each activity.

When calculating the load to the WWTP from the domestic activities within the
treatment area, the user needs to decide if he/she should use overflow figures
defined as separate sources or numbers given for each activity at the treatment
area. Alternatively the user will consequent register loss figures through overflow
as either a separate point source or as general figures. When the user goes to the
WWTP(s) receiving waste water from the treatment areas he/she should be aware
of that in addition to domestic wastewater identified by the treatment area, the
WWTP receives wastewater from other point sources connected to the domestic
network which is not defined within the treatment area but as separate sources
(process industry, aquaculture, agriculture, leakage from waste dumps, or even
infiltration which can be defined as other point pollution source etc).

process industry connected to the domestic network may be converted to this unit.
(see the WWTP module)

1 Not common with internal treatment for domestic sources connected to the
network, but can be registered if it is of relevance
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The figure below shows a schematic overview of domestic activities connected to
the domestic network (with and without a muncipal wwtp downstream®?).

Losses=Prod*{L%+0OF%0)/100

) Production of pollution Treatment
Domestic W * at source |

Activity N
]

Prod*Treateff2o/100

Treatment

at WWTP [ ¥ Dls;:iI;a:ge Recipient

Losses=Prod*(L%+0F%)/100

Domestic Production of pollution Treatment
WW activity * at source
(connected) l

Prod*Treateff%/100 "W TE”

Production-treatriten
losses

No treatment

Discharge
Pipe

Recipient

Domestic waste water activity (not connected):

Domestic WW activity not connected to domestic WW network may belong to
several of the domestic activity types, however this group usually consist of
household in rural areas, cabins or minor tourist activities. These activities are

12 In the application there is actually defined a “WWTP”, but which does not have
treatment and which has a simpler registration form than a “real” treatment plant.
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also registered at the treatment area, where the user can decide to what level of
detail he/she wants to register the sources.

The user may for instance register these as a group of individual sources or
register each source (i.e. each household representing one building point)

Typical for these sources is that they often are connected with some sort of small
scale treatment plants/ treatment facilities like different types of tanks, controlled
infiltration, micro treatment plants, etc. These type of treatment plant do have
empirical treatment efficiencies connected to them which can be used in the
calculation of discharges.

Sources not connected may also be registered with losses before the WW reach
the local recipient. However for these sources Leakage might be interpreted to
retention and overflow figures will only be relevant in some specific cases. For
activities not connected it is only relevant to calculate overflows based on the
general Loss figures (in %) given for an activity and not based on overflow
measurements at the network.

The figure below shows a schematically overview of domestic activities not
connected to the domestic network.

Losses=Prod*{L%+0F%)/100
Domestic Production of pollution [Treatment
WWActvity * at source

= Brooks,
soil ete
(not connected) |

Production-treatment-
losses

Prod*Treateff2o/100 Local

Recipient
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2.4.2 Treatment areas- remove from the geography menu

&% Defined Regions M= E

—[169] Regions found

E-EH Treatment Areas ﬂ Hew

----- S0, HH
----- 51, HH Edit

..... m Delate

..... 5. MN ;I Clase |

The treatment area functionality shall be moved from the geography menu. The
treatment area functionality shall only be accessible through the pollution sources
menu.

s

However, the treatment area might be listed in tree views with the other
geographical areas such as adm region, catchment and user defined area, when
these are used for search (As in the ENSIS 2.05, but the 4 different areas
should be separated in 4 classes).

2.4.3 Treatment Area Main Form (adjusted search criteria)

As elsewhere in the application, the user will when accessing the treatment area
entry get to the main form where the user may create a new treatment area, delete
or edit and existing area and the data connected to it.

After the user has applied the search criteria the found items will be listed in a list
as elsewhere in the application. The items will be listed by ID, code, name and
parent region.

If the user applies the treeview button the user will be able to see the found items
in a treeview. Only the found parents will be shown and the found items on a
lower level will be active (the objects on a lower level which do not satisfy the
search/is not part of the listed items will be disabled in the tree view). If the user
marks one of the found items in the treeview the marker will jump to this item in
the list.

The view on map will bring the user to the map, and the found items will be
marked. Each level will be displayed with a separate colour. I.e the parent area of
the with red and the treatment area (on a lower level) with pink.
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[cbesetectrrommap | Find treatment areas with 10
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Find treatment areas with name
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Edit
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2.4.3.1 Search criteria for treatment area

Geographical search: As already implemented.

7] Regions found

Search for ID: As implemented elsewhere in the application with Boolean search
Search for Name: As implemented elsewhere in the application.
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2.4.3.2 Advanced Search criteria

The advanced search options will be limited by the geographical selection already
performed in the main form.

. Advanced search criteria for reatment areas [ _ (O] x]

. ~Treatment Area which have activities discharging to — Treatment Area which have activities discharging to -
[~ River Hodes

Lizt1 [ wWwWTP Lizt1
[ Lakes
[~ Met Mode
[~ Coastz

Select Al | Select Al |
Deselect Al | Deszelect &l |

. —Domestic Ww activity Type: . - Treatment areas with total PE Load:
Tree view |> j I
u Related to |C0mb03 j

cormponent
Select Al

Dezelect Al | —Treatment areas with data within.—————————————— ~°

Walidity Period:  [Combol j

. . Other search criteria based on the activities within the treatment area

- Qwiner:
Treatment Facility ;

Select Al | Select Al |
Deselect Al | Deselect Al |

j ITEHQ Mame of Activity: IEombodj ITEHt2

Treatment areas which have activities discharging to

The list of recipient will be limited to those within the previously geographical
selection. The system will search for those treatment areas which have activities
connected directly to the selected recipients. The user should have access to the
binocular functionality in order to be able to select more easily from the list which
might be long.

Treatment areas which have activities discharging to WWTP and net node
The list of WWTP and net nodes will be limited to those within the previously

geographical selection. The system will search for those treatment areas which
have activities connected to the selected net node/WTTP.
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Domestic WW activity type

All treatment areas with activities with the selected Domestic WW activity types
will be found

Treatment areas with total PE load

It shall possible to search for treatment areas based on the information entered
about PE for the whole treatment area. It shall be possible to relate the PE search
to any component (as on WWTP in the ENSIS 2.05 ). A combo box listing the
boolean operators >, <, =, >=, <= and “between” shall be implemented in the
combo box. It shall be possible to do a general PE search independent of
component or link the search to a component.

Other search criteria based on the activities within the treatment area.

Treatment Facility
All treatment areas with activities with the selected treatment facilities will be
found

Owner
All treatment areas with activities with the selected owners will be found

Id and name of activity
The user might search for a treatment area containing a specific activity (search by
ID or Name, i.e a special building point)
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2.4.4 Registration of treatment area

. Treatment Area =] E3
Geography Lischarge Location Activities (M) Activities i) Pallution Load

[

[] . (]
Treatment Area Links Docurnent Paints Feportgenaratar Ok ‘ Apphy ‘ Cancel

The treatment area compared to ENSIS 2.05 must be reorganised and extended to
be more consistent with the general user interface and to support the model
functionality. In this chapter it is given an overview of the different tabs where
information can be given for each of the treatment areas. The content of the tabs is
described in more detail in the chapters which follow this chapter

In order to not confuse the reader, all functionality also the functionality
implemented in ENSIS have been explained References have been made to
ENSIS 2.05 were relevant.

There shall be 5 tabs on the treatment area (tab 3 and 4 are almost the same, but
are separated on two different tabs to improve the overview for the user):

e Geography (taken from the present Geographical areas | Regions | Treatment
area). The treatment area already given in ENSIS 2.05 shall be moved to this
location and only slightly changed.
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The Geography tab gives information about the Name, 1D, Area, Elevation,
Region and the coordinates of the area — the geographical representation of the
treatment area.

Discharge Location This is a similar concept as the discharge pipes in the
current ENSIS 2.05 application (where the discharge goes to local recipient or
domestic network), however the form reached from the treatment area module
shall be renamed to “Collection point and discharge location” and will contain
both collection point and the discharge location (WWTP or Local Recipient).
Also the concept of losses (leakage and overflows) and the link to a building
register have been introduced.

Discharge says something about the transportation of waste water from the
source to the recipient, and describes location for collection and location for
discharge including the recipient and the municipal WWTP if any.

Domestic Activities (not connected) is used to calculate the discharges from
the domestic WW activities in the treatment area which is not connected to the
domestic ww network The user shall be able to enter data manually, but also
convert data from the building register based on the buildings connected to the
collection point. Also the concept of losses due to separate treatment at the
individual sources before discharge to local recipients has been introduced
The calculated figures are saved to the database and are used as input to the
pollution load model.

Domestic Activities (Connected) is used to calculate the discharges form the
domestic WW activities in the treatment area which are connected to the
domestic network. The user shall be able to enter data manually, but also
convert data from the building register based on the buildings connected to the
collection point. Also the concept of reduction in discharge™ due to separate
treatment at the individual sources before discharge to domestic network has
been introduced

Pollution Loads: This TAB gives the user the possibility to calculate the
loads from a treatment area for any period based on the data registered on
TABs Acrivities(nc) and activities(c). The calculations are based on the same
routine as in the pollution load model among others for interpolation and
extrapolation The user gets results from the different “flows” of the mass
balance such as the total production from the activity, treatment,
leakage/overflows and final discharges.

13 Not so common with individual treatment at domestic ww source if the source
discharge to a municipal network.
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Treatment Area (links)

From each defined treatment area there will be links to other relevant objects in
the application. The user may select one or several links and it will bring the user
to a filtered list for the selected objects (similar to the functionality on stations).
Also there will be a direct link to the document points linked to the treatment area,
and the user may go to the reportgenerator with the actual treatment area already
selected.

. Treatment Area: - - - o

.. Parent Treatment AIEa: - - o o o o

. - —Relevant Links for the selected Treatment area:

— Domestic "W aste Water Links — Point Souwrces connected
| et Modes Process [ndustoy
W T Aquaculture
Orverflaw at network. Agriculture A
Run-off from urban User defined
areas
et — "' ater Recipients:
Local Recipient
Whazte Dumps Pt e

Secondary Recipient

Recipientz receiving
Building Paints leakageoverflow

Catchment

 The user will only have full benefit of the relevant links to the treatment area
after the user has registered the data on the treatment areas.
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Domestic Waste Water Links

WWTP: Filtered list of WWTP which receives domestic waste water produced
in the Treatment area. The WWTP found might be located inside or outside the
boundary of the treatment area since the search is based on the connection of the
activities and not the geography of the treatment area. Also the “WWTP”” with no
treatment will be found.

Overflow: Filtered list of overflows from the domestic network. These are the
overflows from the network which should have gone to the WWTP described
above, but which goes to local recipients because of constraints on the network.
The system will first search on the activities defined for the treatment area, which
WWTP these belongs to and from this list select the overflows (The overflows at
network has a connection to the WWTP they should have been discharged to, see
the registration form for point sources | overflow at network)

The user should be aware of that overflow at the network might not be defined as
a separate source in the system, but identified as a general loss figure for the
activities defined at the treatment area.

In this latter case the described search criteria will not be relevant/not function

Point sources connected:

These are filtered list of point pollution sources discharging to the domestic
network within the treatment area (discharge to net nodes located within the area)
These sources are defined in the industry module, aquaculture, or and the module
where other point pollution sources may be defined

Building Points: A subgroup of all building points which are located within the
boundary of the treatment area.

Water Recipients (receiving domestic WW from the treatment area):
The domestic WW activities within a treatment area can discharge to:
1) Directly to local Water Recipients,
2) To chain of net node_ WWTP_ secondary recipients.
3) To recipients on the way to the local recipient recipient (losses might be
assigned to these recipients if the elements are defined as recipients in
ENSIS ref. Form collection point and discharge location)

The recipient links give the user access to:

1) local recipients receiving domestic WW within the treatment area

2) secondary recipients/downstream recipients receiving from the WWTP or
from direct discharges through the municipal network, and

3) recipients defined as receiving losses (leakage and overflow).

The recipients for the three scenarios above, may be river nodes, lakes or coastal
area. Separate lists of all three types /coast, lake and recipient will be opened, but
instead of opening the filtered lists of river nodes, the downstream river links
connected to the river nodes shall be opened (or the river nodes shall be opened
with a link to the riverlinks, see geography menu).
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From the filtered list of recipients other relevant information can be found such as
the link to monitoring stations linked to the recipients etc.

2.4.5 Treatment area (tab geography)

. Treatment Area [_ (O] x|

Geography T Discharge Location T Activities (NC) T Activities ) T Pollution Load

— Treatment Area ldentification:

ID: coDE: | s |

— Relations:

Farent Region: I j

— Treatment Area Description:

Area: ITextS Unit j Calculate I

Treatment Area Coordinates |

Treatrnent Area Links Locument Points Reportgenarator | : 1] | Apply

The user identifies the Treadment area with an ID, a code, a name, a activity name
and a reference to the parent region. The user may also enter the area of the
Treatment area, or calculate it based on the coordinates for the area. The
coordinates are hidden behind the coordinate button, and from this form the user
may draw the area on the map directly (however it is more likely that the area is
imported from a shape)
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. Coordinates [_ O]

— Treatment area Coordinates:

| - Mew F.ow |

;I Drelete Fow |

Craw Treatrnent Area on map:

Mare of apened Map/List of Maps j Show on map |

Cancle | oK
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2.4.6 Treatment area TAB Discharge Location

Losses=Prod*{L%+0F%)/100

= Brooks,

. . ) soil ete
Domestic Production of pollution |Treatment
WWActivity * at source
(not connected) |
l Production-treatment-
losses
Prod*Treateff%o/100 Local

Recipient

Losses=Prod*(L.%+0OF%)/100

= Brooks,
soil etc
l Production-treatment
Prod*Treatef®0/100 losses

Treatment

at WWTP[ ™ Dls;il;a;‘ge Recipient

) Production of pollution Treatment
Domestic WW

Activity

* at source

Losses=Prod*(L%%+0F%0)/100
- Brooks,
soil ete

Production-treatnien
logses

ollection

Domestic Production of pollution Treatment
WW activity * at source
(connected) l

Prod*Treateff/100

WTE?

No treatment

Discharge
Pipe

Recipient

The collection point is as explained earlier defined as the point representative for
one or several domestic WW activities. The collection point is either the net node
(in the case when the domestic WW activity is connected to a network), or it can
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be a point which shall represent the collection point for activities which discharge
to "local water recipients™ (through the soil or brooks).

The term soil and brooks might be confusing on the figure. The user may define
these water objects in the system, but most likely these elements are to small or
not of relevance. In this case the user will not assign the losses to recipient, but
only account for the loss before local recipient. In the case of losses from network,
it is more likely that these are significant and the user might want to assign the
losses to one or several of the defined recipients in the system.

The discharge location is either a local recipient or a recipient receiving waste
water from a WWTP™.

2.4.6.1 Contents of the TAB

All collection points defined for the treatment area will be listed (both connected
and not connected). The collection points are inherited from sub treatment areas
of the selected treatment area, and shall be listed with the following properties:
ID, Name, Alternative, Discharge Alternative (either connected or not connected),
and name of treatment area the collection point is defined for'® In addition the
validity from and to shall be displayed. Alternative is explained further in chapter
5.

Information displayed (disabled)

The disabled part of the discharge tab for discharge location has two ways of
appearance, Not connected and connected, depending on if the collection point
selected in the list (pointed on in the list) is connected or not connected.

These data are relevant for the user to get an overview of, and is a subset of the
data registered for the collection point, the domestic activity registered and data
registered elsewhere in the application. The subset displayed for the user is
1) the final discharge locations for the selected collection point
2) the losses of discharges on the way to the local recipien, to the domestic
WWTP and the secondary recipient and
3) the activities linked to the collection points.

Also there shall be a scrollable list of the activities defined for the collection point
(result of registration on the two next tabs or on other treatment areas for inherited
collection points)

The forms with the two appearance are explained in detail below.

> The WWTP might be a “real” WWTP or a “WWTP” without treatment

1% The collection point discharge either to local recipients (not connected) or to
domestic ww network (connected). It can be judged if these should be separated
on two tabs similar to the activities.
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Selected collection point is not connected to domestic network

. Treatment Area M=l E3

Geagraphy Discharge Location Activities (HC) Activities )

Fallution Load

—List of collection points representing the Domestic WW activities in the area:

List1

Mew

Edit

[elete

Wiew on Map

il

— Local Recipient:

Marne: Dristance:

Listance from shore: I
m

Marne

1]

Diarneter of pipe:

Losses (retention)

—Dizscharge location and specifics for the selected collection point {(Hot Connected): —— =N
—Specifics fram callection point to Local Recipient:

i

o

£

Dizscharge Depth:

| m

Losses fowerflow)

]

Wiew on Map |

—Activities linked to the collection point:

List2

Treatrnent Area Links Dacurnent Paoints Cance|

Reportgenerator | : o] 4 | Apply

The content of the disabled area is self explaining after the next chapters have
been read.
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Selected collection point is connected to domestic network

iw. Treatment Area M=l E3

Geography Discharge Location Activities (M) Activities 12) Pollution Load

—Lizt of collection points representing the Domestic WW activitiez in the area:

List4 New
Edit

Dalate

i

Wiew on Map

N

—Dizscharge location and specifics for the selected collection point (Connected):
— Doermstic Metwork and Secondary Recipient: ————————————— —5Specifics from collection point to WWKTF:

Distance:

Het Hode: IName i

1]

WAl TP INamE Diameter of pipa:

Secondary Recipient: IName Losses (leakage)

Losses foverflow)
Wiew on Map: |

|

—Activities linked to the collaction paint:

Lizt4

\

Treatrment Area Links Docurment Paints Repartgenerator | : L4 Apply Cancel

The content of the disabled area is self explaining after the next chapters have
been read.
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Edit collection point and discharge location information

In order to change the information of the collection point including the loss
figures etc (edit modus) the user must double click on the item or chose edit as
elsewhere in the application. Then the registration form will appear, given in
chapter 2.4.6.2. It is possible to edit collection points defined for the selected
treatment area. If the collection point is defined for a sub area the user needs to
close the form select the sub area and do the changes on this sub treatment area.

COPY

There should also be implemented a COPY button. All information should be
copied except for alternative. The user should select an alternative. The user can
be able to edit the information given for the collection point.

View on map (for the list)
Show all collection points (the right mouse button will show all connections
described below)

View on Map(for the selected items only)

View on map is a function for the selected item only and not the whole list of
collection points. This will lead the user to an open map and the following will be
marked with a special colour:

Not connected (Local Recipien)t alternative:

The collection Point, The treatment area the collection point represents (the
treament zone where the collection point was defined), the selected treatment
area’, the line for the collection point to the local recipient and the local recipient.

Connected (Domestic Network) alternative:

The collection Point (= net node), The treatment area the collection point
represents (the treatment zone where the collection point was defined), the
selected treatment area, the line from the collection point (net node) to the
WWTP, the WWTP*® the line from WWTP to the secondary recipient and the
secondary recipient.

The collection point will automatically be assigned to the treatment area/zone
where it is defined (meaning the treatment area which where selected when the
user created the collection point for the first time). The user will usually do the
registration of collection points and activities on the lowest level in the hierarchy.
However since the collection points and activities are inherited to the parent, all
collection points will be available from the parent location. In this case the
treatment area representing the collection point might be different from the
selected area.

'8 Including those “WWTP” without treatment

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario
handling 2-45

2.4.6.2  Collection point and Discharge Location Registration form (New or Edit)

New:When creating a new collection point and discharge location, the form below
will appear:

i, Collection point and dizcharge Location Hegistration Form

Identification of Collection point:

1D I Marne: I [~ Mot in operation

Walidity Periode{From): I Date j

Walidity FeriodeiTa): I Enablefnat in operation j List of alternatives
I’(" Local Recipient (Mot connacted) (" Dormestic Wil netwark fconnectad)

If the user presses “Local Recipient (Not connected) or wants to edita “not
connected” point in the previous form (chapter 3.2.5.2), the form will appear like
the following:

Include a combo box with a list of alternative and a button where you can select to
create a new alternative.
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. Collection Point and Dizcharge Location Registration Form

— ldentification of Collection point:

10: I Marne: I [T Mot in operation
Walidity PeriodeiFram): I Date j
Walidity Periode{Ta): I Enablefnat in operation j
0% Local Recipient (Mot connected) " Damestic W network icannected)
—Dizscharge Location:
—Coordinates representing collection point:——————————— Discharge specifics from collection
point to Local Recipient:
Define on Map: I Cambol j I Distance: I m
Maorthern: IDefauIttcentre of Tr &) Diameter of pipe: I £
Eastern: I Losses (leakage) I i
Altitude: I m Losses (owarflow I x
Map Referance I Lozzes are assigned to:
Listl
Link to Building Paint |
— Local recipient and discharge:
Marne: Lirnit List | I "'I _I
Motes:
Martharn: IDefauIt:RN, centr Lake/Coast
Tesxtd
Eastern: I
Define an Map: IEInI_I,I relevant for Lake and cnastj |
Map Refarance I
Altitude: I m
Distance from shore: I m
Lischarge depth: I m
P D S I S R Cancel | Apply | QK |

The registration form for collection point and discharge location is based on the
discharge pipe form in the ENSIS 2.05 version with the following modifications:

As explained earlier in this chapter, include a combobox for alternative.

Note that alternative in the registration form is different from the alternative “not
connected”. The alternatives that should be selected when defining a source will
be as described in chapter 5. The default alternative is Base alternative and means
that the alternative is holding true data, if the collection point has been
manipulated or is a collection point that do not exists (planning purpose) the point
should be marked with another alternative than the base alternative.

1) Validity period is related to the “operation” period of the discharge point. If
the discharge point is still consider as valid, the check box will remain
unchecked (default) and the ”To” validity period will be disabled.

2) The discharge pipes physical parameters are moved, and the distance is only
valid for the alternative ”not connected”
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3)

4)

The co-ordinates for the collection point is given as the centre point of the
treatment area, which the user stands on when defining the discharge point for
the first time.

The user can change the co-ordinates from the centre point to any location
within the treatment area l.e if the discharge point shall represent a few
households, it will be logical to choose a co-ordinate equal to one of the
building points linked to the discharge point or a point close to the building
points. If it shall represent a building only it is logical to choose the
coordinates of the building. If the user open the link to building point
(explained below) and select only one building point, the user will be asked
if the coordinates of the building point shall be used as coordinates for the
collection point.

If the user use the defined on map the linked building points (if any will be
marked with a special colour)

The user shall have the possibility to link building points which shall represent
the discharge point (these buildings may be a mix of all types of buildings
within the area)

The user must select those which are relevant. The link to building points and
thereby to owner and more detailed information is optional.

im. Link of building points to collection points:

Link for

Collection Paint;

- . . - Building points reprezenting the collection point:
Lirnit zelection fram map: Combal j M,&.Pl
— Mot Selected ———————————— — Selected:
D Marme Dwier D Marme Dwier
*
S
L
%
............................... oK Cancel
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5)

6)

All building points within the treatment area will be listed as not selected,
however the user can limit the amount of building points to select from by
marking an area on the map. The user moves the selected ones over to the
right hand side.

The user selects as in ENSIS 2.05 the local recipient the discharge goes to as
well as the two optional properties: distance from shore and discharge depth.
In the case of coastal area or lake the user can change the co-ordinates for the
discharge as long as it is within the selected lake or coastal area. The co-
ordinates are given as default = river node or as the geographical centre of the
lake or coast object.

The list of recipients in the combobox might be very long, and the user may
limit the list to select from by using the “Limit list” functionality. This will
bring the user to the map, where the user by “marking” an area will limit the
list to those recipient partly or fully within the area. The recipients will be
listed by their name.

The discharge specifics from the collection point/discharge point to the local
recipient gives the user the possibility to enter information about losses which
occur before the discharge reach the specified local recipient. The user can
give loss numbers for leakage and for overflow. The user can also assign these
losses to one or several recipients. The list of recipients will be limited to
those within the treatment area and the already selected recipient will be
disabled. The user check those recipient that are of relevance, and when
calculations are performed the losses will be distributed evenly between the
selected recipient (i.e. if 2 recipient are selected ¥z of the loss will be assigned
to each of the recipient). This functionality will probably be of most interest
when the collection point is a net node. The user shall also be aware of that
measurements may exist for the overflows at network, and in this case it is
most likely that overflows are registered as a separate source.

When running the pollution budget model the user will be asked to use the
measured overflow data or the general figures for losses connected to the
domestic ww activities.

5) Notes : the notes gives the user the opportunity to write some key words for the
assumptions used or other relevant information

2.4.6.3 Discharge Location Registration form (alternative domestic network-

connected)

The registration form in the case where the discharge point is equal to a net node
is almost the same as for the alternative local recipient (not connected):. Only the
differences will be explained.
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. Collection Point and Discharge Location Hegistration Form

—Ildentification of Cellection point:

10: I Marme: I |_ Mot in operation
Yalidity Periode(Fraom}: I Date j
Walidity Periode(To): I Enablefnot in operation j

T Lacal Recipient (Mot connected) % Domestic W network tconnectad)

—Discharge Location:
—Coordinates representing collection point: Discharge zpecifics from collection

point to WN¥TPfS5econdary Recipient:

Net Hode: Lirnit List | I pame ]v —I Distance: I m

Narthern: IDefauItl:net node coordinates) Diameter of pipe: I om
Eastern: I Losses (leakage) I %
Altitude: I m Losses fowerflow) I %
Map Reference I Loszes are assigned to:
Listl
Link to Building Point |
— Domestic WAWTP and Secondary Recipient:
WANTE: |Name |
Discharge Pipe: IName I
Motes:
Secondary Recipiznt: IName j I
Textd
Alhitude: I m
Distance from shore: I m
Dizcharge depth: I m
i Cancel | Apply |j Ok,

As explained earlier in this chapter, include a combobox for alternative.

1) The co-ordinates for the collection point/discharge point is given as the co-
ordinates of the net node. The user has to select net node. As soon as the user
select the net node he/she will be asked if the name and id of the collection point
should be changed to the name and id of the net node. There might be many net
nodes and the user shall have the possibility to limit the list. If the user applies this
functionality he/she will be brought to the map, where it is possible to mark an
area. Only the net nodes within this area will be listed in the combobox.

2) The domestic WWTP and (secondary) recipient information will be a direct
consequence of the net node selection and the WWTP registration ( the net
node may be linked to WWTP which is again is linked to the discharge pipe
for the WWTP, which again gives the name of the secondary recipient the
WWTP discharges to). If the net node has been assigned to a “WWTP” with
no treatment, the WWTP name will automatically be filled with “no treatment
and only the Discharge Pipe name will be given.
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3) The losses are given for the network from the collection point to the WWTP.
If there are is a “ WWTP” with no treatment the distance represents the
distance from the collection point to the secondary recipient.

Special Improvements from the current ENSIS 2.05 (GIS):

Open form for definition of new/edit discharge pipe is extremely slow, probably
because of use of the exact polygon when searching for local recipients (lakes,

coastal areas) is used. In the modularization version it shall be possible to search
on the exact co-ordinates without slowing down the application.

2.4.7 Treatment area Tab “Domestic WW Activities- Not connected”

w,. Treatment Area (_ (O] ]

Ceography

T Dizscharge Location T Activities [HC) T

—List of Domexstic W Activities not connected to Domestic WW network

Activities (C) T

Pollution Load

List]

Hew

| Edit |

Lirnit list | Delete

Wi

all on Map |

— Information for the zelected activity abowe {HNot Connected):

— Location

—Selact units to be presented:

Caollection Point: IName

Recipiant INamE

Vol ftime I N 'l vol:

F.'Iass."TimeI kaid jv Mass:l kg ]v
m2 -

— Activity Data for selected pariod:

—Select one validity pariod:

Humber: I e

j I Default {lastperiad) ﬂ

Wiew on Map |

— Di=charge for the selacted time period, activity and components:

Pollution Companent: I

j Flow Component: I

=

List3

List3

Graph all |

Report all |

Treatment Area Links Document Points

Reportgeneratar
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List of activities not connected to Domestic WW network

The user gets a list of all domestic WW activities defined as not connected for the
treatment area. The not connected activities could be renamed to “group of
individual sources”. The activities will be listed with the properties: Id, name,
alternative, domestic WW activity type, validity From and validity to and the
alternative. The user can edit the information about a selected activity (by double
clicking or selecting edit) or create a new one.

If the user click edit or new the user will get to the forms “Domestic WW
Activity” where the activity , the connection to collection point and data for the
activity is defined. From this form the user goes further to the Domestic WW
activity Discharge Data form, where the user assigns discharge coefficients and
treatment efficiency to the activity in order to calculate the water flow and
discharges of pollution components.

A button called COPY should be listed as well. As explained earlier this should
give the user possibility to copy all information to a new alternative or to only
copy the ID and name.

All information registered and calculated on these forms behind the tab will for
each activity in the list be available for the user as soon as they are registered.
This information is described below under “information for the selected activity
above”.

The list of activities might be long depending of which treatment area the user has
selected. The user therefore have access to some some search criteria defined
under advanced search for the treatment area in order to limit the list of activities
to select from. The options in the search form will already be limited to those
relevant for the complete list of activities (NB the binocular functionality shall be
available for all lists).

The user shall also be able to limit the list according to alternative.

<Limit List>
The user can use the map search. The collection point theme will be turned on the

map, and by marking an area around the collection points, the list of activities
connected to the marked collection points will be limited
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However, if the user does not use the map search list, he can set one or more of
the criteria below (which will limit each other starting from the upper left corner
to the right corner at the bottom.

. Limit List of not connected aclivities
‘. —Select From Map —Activities with Activity Type

Combol - b ap
= = Select Al |
| . Deszelect All |

.~ Treatment Facility —Activities discharging to:
[~ River Nodes List]
[~ Lakes
[ Coasts

Select All | Select All |
Deselect All | Deszelect All |

. —Owner and ID

Oiwrer: |0 of A ctivity: Il:'jmt"j‘q j ITEMt2

Marne of Activiy: IE':"""':'D‘1r ﬂ ITEHt2

Select All |
| Deselect All |

<View all on map>

The view on map functionality will bring the user to the map with the discharge
points/collection point marked for the activities in the list (the full list or the
limited list)

Information for the selected activity above

Location

Based on the information about the collection point for the activity the local
recipient is given. If several collection points have been connected to the activity
(but is not longer in operation), the last connection will be shown.

Select units to be presented
The user may select the unit to present the results in (in addition to PE which is
given automatically from the discharge factors given for the activity).

For the pollution component the user may select Mass/time and mass. Mass will
be calculated based on Mass/time and the selected validity period.

The flow component will be given in Volume/time or volume. The volume will be
calculated based on volume/time and the selected validity period.
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The default units which shall be filled into the form are:

Mass/time: kg/d
Mass: kg
Vol/time:m3/d
Vol:m3

For your information, d=day

Validity period:

All validity periods defined for the data for the activity will be listed in the combo
box, the last period will be selected as default. NB the user shall be aware of
that this is not a calculation period but the period which the data are entered
with and is valid for. The user can therefore not select whichever period. In order
to do this type of calculations the user needs to go to the pollution load tab.

Activity data for the selected validity period:
Activity data is is the number which reflects the size of the activity (see
explanation below) i.e. number of pupils.

<View on map>
The view on map will show the selected activity (only) on the map (the
collection/discharge point) with the connection to local recipient and the recipient.

Discharges for the selected time period, activity and components

The user may display some key figures for each of the relevant components (these
are already calculated but only displayed in this form). The user may display two
components at the time (one pollution component and the flow component). By
switching the component the figures will be updated.

The user will get information about the:

Gross discharge (= the discharge which originates from the activity=the
production)

Treatment at source (=amount which is removed through treatment at source)
Losses (=leakage+overflow which for sources not connected usually are one
number called retention)

Discharge to local recipient (=gross discharge minus loss figures and treatment).

The units selected for presentation will be read into the column headings.
The Timevariation (Tv) given for the activity will also be given in the table.
<Graph All>

The graphics button will lead the user to one graph of the type below for each
component. The figures will be given with the unit selected i.e. kg, kg/d and PE.
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The user may copy the graph to clipboard or save the result to file with or without
a link to document point.

Total Produced Load for component x
[»kg, x kgid and x PE]

Treatment at
SOUrce:

1%
Metto Load: Leakage:
42% 8%
Crverflowy:
19%

If the time variation is different from constant the user shall also be able to get a
time plot over the validity period for the component.

<Report all>

The report will be design in the same way as described under the Tab pollution
load, but since this report represent one activity the components will be listed in
the column where activity are listed and there will be one table for each validity
period.(all entries in the select validity combobox). The report will be similar for
activity connected, but instead of the name of the local recipient, the WWTP and
secondary recipient will be given (alternatively only the secondary recipient if the
connected activity is not connected to a municipal WWTP).

The column reduction due to overflow will usually not have any information in
the case of activities not connected.

The units to be presented in the column heading will depend on which units to be
presented. PE will always be presented.

There must be a separate table for each validity period for the flow component
since this component has different units from the “pollution” components.
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Treatment Area:
Validity Period 1:
Activity
Activity Type
Local Recipien:
Metto Load to |Reduction - Fed - Fed - R q
Production of pollution Local Treatment at Leakage Overflow leakage and overflow
Mumber
of
Component Activty  JUnit | kgid] kg | PE|Factor kgid |kg |PE |kaid kg |PE kgid |kg |FE kgid |kg |FPE
Comp 1 17 glpd]
comp 2
Comp 3
Comp 4
Treatment Area:
Validity Period 2:
Activity
Activity Type
Local Recipien:
Metto Load to |Reduction - Fed - Recipi iving
Production of pollution WWTP Treatment at FReduction -Leakage] Overflow leakage and overflow
Mumber
of
Components | Activty  |Unit Jkatd] kg | PE|Factar katd |ka |FE |kad |kg |PE kgtd kg |FE kgid |kg |FE
Comp 1 170 afpd)
comp 2
Comp 3
Comp #
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T
) . Domestic Ww Activity

- - . —Definition of achivity | ..
1D | M ame: | Alternatiwe

Validity Periods{From]: |Date =l
[T Mot in operation

Yalidity Periode(T o). IEnaI:uIe.n’ncut i Dperatij
i Du:-r_nn_astiu:W Sample Mode =
Coo | Activity Type: i Gample Mode

e Sample Node j

Text Activity
|nformation

. - . — Treatment facility and collection point

Dezcrption:

Treatment Facility: s ample Mode ﬂ —I

- Sample Node j
Collzction Paint: IEDml:ID'I j I Mew I
Cannected [Form) IDatE j [T Disconnected

IEnaI:uIe.-’disu:-:unnect j
Il Mame “alidity From  alidity To

Connected [to]:

E arlier Connechiaons:

. - . —Activity Data

— Mumberz of activity
=T
Walidity Period TV MHurnber [k
E dit
Delete
R Cancel | Ok

2471 Domestic WW activity not connected (New and edit)

This is registration form for the activity and the data connected to the activity.
This form and the next form “Domestic WW Activity discharge data” is based on
the definition form for activities and the discharge data for the activity in ENSIS
2.05.
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The main changes and improvement from ENSIS 2.05 are :

¢

The activity is identified by the ID, Name and the alternative (combo box,
explained in chapter 5)

Default Discharge factors are now defined as domestic pollution production
factors and they are separated from the process industry factor form. These
factors are only related to the base unit of activity type (=PE).

Instead of using the old activity type for each of the activity a new (treview
lookup) has been defined “Domestic WW Activity type.

It is possible to reduce the produced amount of pollution at source before this
is connected to the collection points. The reason for this is that some
sources/activities have individual treatment facilities, which need to be
counted for. It is possible to give these reduction figures as percentage
reduction for each activity and component. The default treatment efficiency is
connected to the type of treatment facility.

Treatment Facility is a new look up which allow the user to register treatment
facilities for the domestic activities at source before these discharges to local
recipient or to domestic WW treatment plants.

Number of units describing the activity must be given with units derived from
the unit type called domestic activity unit. The base unit of this will be PE.
For your information, this stands for person equivalent. To avoid future
possible problems related to built-in logic, we suggest that the unit type
activity unit and the base unit PE are pre-defined (comes with an empty
ENSIS project).

Several activities can be connected to the same collection point, and the
connection to collection point can change over time.

All date of inventories shall be removed

Discharge factors are a function of activity and component, medium is not
necessary.

In addition to select from default factor the user shall have the possibility to
select from the factors previously defined for the activity (only the last set of
discharge factors)

It is not possible to define and store overlapping periods for one activity.
It is possible to calculate discharges (mass/time, volume/time), total load for a

given period (mass, volume) and PE based on the discharge factors with unit
definition related to PE. .
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¢ Itis possible to calculate the PE = Person equivalents for a discharge based on
a new look up table Definition of person equivalent (pe).

¢ Itis possible to calculate the size of an activity (the number of activity units)

based on conversion from the building points which are linked to a collection
point.

Definition of activity

The activity is given with ID, name (the name may be representative for
everything from an individual building point to a group name representing a group
of activities belonging to the same domestic WW activity type) and alternative
(selected from a treeview or a list — explained in chapter 5). A certain activity
(combination of ID and Name) can have many alternatives.

The activity has a validity period. Usually only the from period is registered,
however if the activity is not relevant any more the user will fill in the “to data”.
(The activity will not be counted for in model calculations after the “to date”)

Each domestic activity (or group of activities) belongs to a domestic WW activity
type. (New look up see description later in this chapter)

The user may also give some description about the activity.

In addition the user shall have the possibility as elsewhere in the application (see
station meta data information) the possibility to register static and variable data.
The user enters this possibility through the Activity Information button, and
comes to the forms below.

~Station leta Data List of Activity Information for the
selected activity

Neta Data Ilype "lahn ‘lfa\id'ny ferind ‘Tim Yatiation ‘

Dielete =& Station Meta Data X
= |  Meta Data for

Station: 1002, HYD-Qingyang
e e e
Eastern coordinate: -5874 86874330338

Activity Information for: / Northarn coordinste:  12443.8298043706

 Data
ACﬁVity IXXXXX Meta Data Definition:

Static or Dynamic:

Time Yariation:

|
Validity Period: I
|
|

Value:

_This functionality requires a new look up “Type of activity information”
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Treatment Facility and discharge point:

Treatment facility

This shall be a tree view. Treatment facility is a new look up table that is specified
in present specification. Only the name of the treatment facilities shall be shown
in the tree view.

If the treatment facility represent a group of activities with slightly different
treatment facilities the user needs to create a new facility representing a
combination of several facility.

It is among other important to keep this as one to one relationship and not a list
box because of GIS presentation (l.e the collection point for the activity not
connected may be filtered in the map interface based on the domestic WW activity
type and treatment facility, i.e Household with septics, Households with mini
treatment plant, etc)

Collection Point: The activity needs to be linked to a collection point as in the
current application. All collection points with discharge alternative “Not
connected” defined on the discharge location tab will be available in the
combobox. The user can also from this location define a new collection point. If
the user enter the discharge Location form from this TAB, the discharge
alternative “Not connected” will be enabled and the discharge alternative
connected to domestic WW network will be disabled.

The first time the user connects a collection point to the activity the “connect from
“ period will automatically be filled in with the “From” validity period of the
selected collection point. The user can switch to another collection point later two
scenarios will then occur:

1) Data has not been registered for the activity and the user can freely select
another collection point or create a new one. The From validity period of the
new connection will be filled in automatically in the “connect from” field

2) Data has been registered for the activity . The user can switch collection point
from the combobox or create a new one. However the user will be forced to
disconnect the already connected collection point and fill in the “Connected to
field”. The new connection will automatically get the “connected From” date
filled in with the “connected to” date from the previous connection. The
previous connection will be moved to the earlier connections list for
information to the user.

In most cases the connection to collection point will not change.
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Activity data

The user defines ”production” data for each validity period. The ”production” data
give a quantitative number for the actual validity period, the unit this number is
given in, and the time variation if any.

The data in this form are defined on the “Domestic WW Activity Discharge Data”
form where also the calculation to dischcarge data are performed.
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2.4.7.2 Domestic WW Activity- Discharge Data registration (new and edit)

. Domestic WW activity Dizcharge Data Q E; IV |38

. Data are registered for:

Activity: Dromestic Wi Activity Tepe:

© 1 Activity Data: ~ Final Dizcharge to Local Recipient/AWWTP: ———

Vialcity Period: I j I Gt from Building Compaonent  DischargedFlow  Unit  PE
Points |

Time variation: I j _l
Mumber of activity: |number Unit j _I

. 1 Domestic W Activity Discharge factors for given validity period: — Digcharges from Activity:

Component  DischargedFlow  Unit  PE

Compaonent Factor  Unit Mew | Show Default |
Edi | Gt Defaut |
Delete | Get Previous |

Calculate |

L L) | ]
-~ Treatment efficiencies for given activity and validity period — Treat t at Source:
_ - Get Defaul Component Discharge/Flow Unit  FE
Component  Treatment efficiencie(%) Treatment
: Efficiencies
- Edit | =
. Get Previous |
Edit |
Calculate |
] i

L
-~ Discharges to point:

. - Losszes on the way to Local Recipient/wWwTP —— .

Conpment  Dheiegidon Ui [ Component  Discharge/Flow  Unit  PE

SRR RS A RSN RN AR R SRR R 0K |ff Cancel |

In this form the user register the activity data for a specific validity period, the
discharge factors and the treatment efficiency for the same period. Based on this
registration the user can calculate the different mass balance figures and save this
to the data base. The idea is to give the user the possibility to view the discharge
data for the selected activity and to minimise the calculation by the pollution
budget model later on.

Data are registered for: This is only a reminder for the user of which activity
(activity 1D, Name and alternative) and activity type the data are connected to.

Activity Data: The user needs to determine which period the data are valid for.
If the user has detailed information about the time variation for the activity over
the given validity period he/She may also enter this information.

The number of activity refers as in ENSIS 2.05 to the size of the activity. Units
derivied from the PE unit is used. I.e pupil which is 0.3 PE
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<Get from building points>:
The user may have access to data through the building register and the subgroup
which have been linked to the collection point.

If the user uses this possibility the system will search through the defined building
points linked to the collection point and find all buildings registered with a
vuilding type corresponding to the activity type of the selected activity. The user
will get a question which type of data from the building points that shall be
summed up. The alternatives are (represented by radio buttons)

1) Population,
2) employees
3) other units related to the building.

The system will find the equivalent validity period on the building point or
interpolated/extrapolate based on the validity periods given for the building points
compared to the validity period of the activity. The system will sum up the
figures. If alternative 3) other units is selected and the units given for these
numbers vary from building point to building point the system shall give a
warning (the numbers are not given with the same unit), but still sum up the
figures.

If the user confirm that he/she will use the numbers after the calculation has been
performed the total figure will be written into the Number of activity field. The
user needs to assign a unit.

For description of building point functionality see description in this document.
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Domestic WW activity discharge factors for given validity period

The user defines for each relevant component a domestic pollution production
factor.

To simplify the registration the user can select from default factors as in the
current ENSIS 2.05 application. The form for registration of default factors has
been changed (see description later in this document).

If the user chooses to get the default factors the system will pick those which
corresponds to the base unit given for the number of activity .e g: g /PE*d).

(Mass/(PE*Time))

The user can also get previous set of factors. The system will then get the factors
for the actual activity for the last previously defined validity period.

When read into the table the factor will be transformed to the unit given of the
activity i.e. g/(pupil* d) (unit of activity is pupil)

The user may edit the factor since there might be several reasons to change the
default factors.

<Calculate>

Based on the information given the user may calculate the discharge from the
activity in the units Mass/time(Volume/time) or PE.

Some of the other figures will be calculated :

Discharge to collection point = Discharge from activity-Treatment

Losses on the way to local recipient/WWTP is calculated based on the
information on the connected collection point.

Final Discharge = Discharge to collection point-Losses
The figures might get updated if the user also enter treatment efficiency

information. Otherwise treatment efficiency is set to 0 (or any other number
which is already entered for treatment efficiencies) .

Domestic Pollution Production Factor (new and edit)

The user can create new factors or edit the existing ones. The difference from
ENSIS 2.05 is that the facto is not depended on the medium but only the
component. The factor does not depend on region or domestic WW activity type.
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. Domestic Pollution Production Factor

: — Domestic Pollution Production Factor for:
Treatmen Area:

Btivity M ame:

Diomestic ' activity Type:

" alidity Period:

: — Domestic Pollution Production Factor:

Campanent: INamE j

Factor: IE.;.mt..:ﬂ j |L|nit related to acti j [

Camment:  |Default factor iz reduced by & facor 0.7 because the

The units available should be units derived from the following unit types:
Mass/(activity unit * time), i.e. g/PE*day, or volume/(activity unit*time), i.e.
I/PE*day

The user might also want to give comments to the discharge factor. I.e in the case
of discharges from households the default discharge factor may be related to the
fact that the persons living there are 100% present in the home. The fact is that
depending on the distribution of the population (people in school age, people
working etc) these numbers need to be reduced. For this particular example one
can usually count that the factor should be reduced by 30-40%, meaning that the
default factors should be reduced by 0.7-0.8. It is important to document these
assumptions.
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Treatment efficiencies for given activity and validity period;

The user can for each component give a treatment efficiency. The efficiencies are
given as numbers between 0 and 100 and describe how well the treatment facility
removes the different components from the waste water. The default values shall
be 0 %, unless anything else is defined.

The get default Treatment efficiencies will copy the efficiency numbers defined in
the treatment facility look up table (Each type of treatment facility is linked to a
set of treatment efficiencies. See explanation later in this document).

The get previous will copy the efficiencies for the actual activity for the last
previously defined validity period.

<Calculate>

If the user use the calculate the Discharge figures will get updated based on the
formulas given above

New and edit

i, Treatment Efficiencies

- . — Treatment Efficiencies for:

Activity M ame:
Dromestic W activity Type:
Treatment Facility:

" alidity Period:

: — Domestic Pollution Production Factor:

Compaonent: IN ame j

Efficisncy ||:|.1 oo %

Camment: Default efficiencies are not uzed becauze ther have
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2.4.8 Treatment area Tab “Domestic WW Activities- Connected”

The functionality on this tab will be exactly the same as explained under the
previous Tab except for:

¢ Itis the WWTP name and secondary recipient which is displayed: In the case
of a WWTP with no treatment, “no treatment * will be written in the WWTP
name field and only the net node and secondary recipient name will be given.

¢ In the domestic ww activity form it is only collection point defined as
connected which are displayed in the combobox and defining a new from this
position will always launch the discharge location form with the alternative
the discharge alternative “Domestic ww network™ selected.

¢ In the domestic ww activity form, the frame shall be renamed to "Leakage,
overflow........... to WWTP/Secondary Recipient™ instead of "Local recipient”.

¢ View on map for each separate activity will show the discharge
point=netnode, the connection to WWTP, the WWTP (if any) and the
secondary recipient

¢ The limit list of activities do not have the possibility to search for connection
to local recipient, but to the net node or WWTP. In addition there shall be a
check box in order to find the connected activities with direct discharge
(which discharge to a municipal “WWTP” with no treatment)
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Treatment Area M=l E3

Activities (MNC)

Geography Dizcharge Location

Fallution Load

Actiwities (C)

— List of Domestic WW Activitiezs not connected to Domestic W network

List4

Mew | Edit

Lirnit list | Delete

Wiew all on Map

— Information for the selected activity above {Connected):

— Location —5Select units to be presantad:———————

HNet Mode: I Recipient I I l I I
Name F Hame Mazz/ Time kafd | pass: ka hl
WA TR

[1ame Vol ftime I m3fd :I' Val: I”‘3 :I'

— Activity [ata for selacted period: —5Select one validity pariod:

Muriber: I I unit j I Default (lastperiod) j
Wiew on Map |
—Discharge for the selected time period, activity and components:
Pollution Component: I j Flow Campanent: I j
List4 List4
Graph all | Report all |
Treatrment Area Links Dacurnent Points Reportgenerator | o ok | Apply Cancel|
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i, Limit List of connected activities

[Comper =] _Map |
u ListT
]
I—
I—
|

= T
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2.4.9 Treatment area Tab “Pollution Load”

i, Treatment Area [_ (O] x|

Geography T Discharge Location T Activities (MC) T Activities () T Follution Load
—Select Calculation Period: —Select Componants:
1 Daily List2
I emEn] j ' Wiee kly
i Manthly
| i Anually

Selact All |

[azelact All |

—Select "Hot connected” activities to be included

—Select "Connected” activities to be included —

List1 List1
Select All | Dezelact All Lirnit List | Select All | DeselettAII| Lirnit List |

—Rezults for selected combinations:

—S5elect units to be prezentad:
¥ Zelect Component: Calculate |
Mass/ Time I kard vI Mass: kg - I ComboZ j
Report All |
Wal ftime I rnafd vI Wol: ma =
Graphics |
— Activities not connectad Activitias connacted:
Eeyw Figures kgfd kg FE s Eeyw Figures kgfd kg FE s
Total Produced Load ---- -- --- Total Produced Load ---- - ---
Treatrment at Source -——-- --- Treatrment at Source --- - ---
Leakage -—-- --- Leakage --- - ---
Crerflow ---- -- - ;I Crerflow -- -- - ;I

Degres of Domestic Connection:

— Key Figures for Treatment Area

WAl Metwork Efficiency:

Treatrment Area Links

Locumant Points

Reportgenarator | o

This Tab does not contain any registration but it is a way to calculate the
discharges from a treatment area for a defined calculation period, and with a
defined time step. The calculated results can be saved to file with or without

connection to document point (but not to the database) and some graphics will be
available for component by component.

The key figures in the form represent an average over the whole period with no
specific timestep.
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Select calculation period, timestep and component

The user must select the calculation period he wants to perform the calculation
for, the timestep and the components.

Select activities
The user also decides if he/she wants to perform the calculation for all activities in
the treatment area or only a subset.

The activities are divided in connected and not connected.

The limit list function in the same manner as described under the tabs Activities
(NC) and Activities (C). Remember to include the limit list according to
alternative.

Results for selected combination

<Calculate>

After the selection the user calculates the results, or actually the user sums up the
calculations saved on the previous tabs for the calculation period given and divide
the sum on the timestep.

If the calculation period chosen on this TAB does not correspond with the validity
periods given for each activity on the previous tabs, the system shall perform
interpolation/extrapolation as elsewhere in the application (as specified and
applied in the pollution budget model in ENSIS 2.05).

<Report all >

The user may choose to report all component for the calculation. The report is
described below and will be given in the units determined by the user.

The default units shall be as specified on the activities TABS
In addition PE shall be presented.
<Select Component>

Key figures and graphics may be shown for each of the calculated components.
There will be separate tables for activities not connected and activities connected.

The key results displayed for connected and not connected domestic sources
shall shall be:

Total Produced Load:
Treatment at source:
Leakage:

Overflow:

Netto Load:
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Key figures for treatment area:

The key figures for the treatment area will only be filled in if the user has selected
all activities within the treatment area for calculation. All numbers are
dimensionless and are between 0-1.

The different figures are calculated as described:

Degree of domestic connection =

5  domesti . sum(PL, )
egree or domestic connection=——>——+~
g Sum(TPL)
PLc :  Produced Load from connected Activities

PLnc: Produced Load from not connected Activities
TPL : Total Produced Load from connected and not connected activities, where

TPL =PL, +PL,,

Domestic WW Network efficiency =

Sum(WWTP, + CSR)

Domestic WW Network efficiency =
sum(PL, )- Sum(T,)

WWTP_ : Load to WWTP

CSR : Load to Secondary recipient for connected activities with discharge to a “ WWTP” with
no treatment

Tc : Treatment at source for connected activities. Usually there are no treatment at source for

connected activities and this part of the equation will in this case be zero

Degree of delivery to WWTP=

Sum(WWTP,)
sum(PL,)— Sum(T, )

DegreeofDomesticConnection*

This is actual the product of Degree of domestic connection* Domestic WW Network efficiency W
Except for the fact that Domestic WW Network Efficiency in this case shall only
account for the connected activities which are treated at a municipal WWTP.

The user shall be aware of that losses through overflow are calculated based on
the general percentage reduction given on each activity in the treatment area and
overflows given as separate sources (i.e. timeseries) are not used for this
calculation. Also it has not bee accounted for that there may be some bypass at the
treatment plant.

Graphics

If the user chooses to display graphics he/she shall for each component get the
following figures. The figure in this example show key figures for three
components. The example is in kg . The same figures shall be produced for PE
and the unit mass/time.
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The inner circle represent key figures for activities not connected, the middle
circle represent figures for activities connected, and the outer circle represent

figures for the total mass balance for the activities which are calculated.

It shall

be possible to copy the graphics and the key figures to clipboard or save to file.

The figures represent the whole calculation method.

Compaonent 1

Total Produced Load:

Treatment at source:
Leakage:

Crearfl o

Metto Load:

Component 2

Total Produced Load:

Treatment at source:
Leakage:

Crearfl o

Metto Load:

Component 3

Total Produced Load:

Treatment at source:
Leakage:

Crearfl o

Metto Load:

Sources not o Sources cor Total

12
]

1
a
]

Sources not o Sources cor Total

W0 = =

Sources not o Sources cor Total

15
4

100
a
40
20
40

100
a
40
20
40

80

a
10
20
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Component 1 (kg)

B Total Produced Load

O Treatment at source:

4 |OLeaksge:

O Ovwerflow:

B hetto Loac

Component 2{kg)

@ Total Produced Load!
@ Treatment &t source:
Oleakage:

O Cwerflaw:

B hetta Load:

e

Component 3ikg)

aTotal
@ Treat
OLeak:
OCver
HE Metto

The user shall also be able to get a time series graph which shows the total
calculated figures for connected sources, not connected and total for each
timestep for each component.

Detailed Report

Treatment Area:
Calculation Period:
Component: &3

Activity Desori prion Metto Load ion ion - B ipients receiving
[Activities Mot Connected] Froduction of pollution tolocal Treatment at Leakag Overflo leakage and overflow
Local | Mumber
Activit| Collectio] Recipie | of
Suctivity Timepericd |y Type | n Point | nt Activey | unitl kaed kg Factor lkardlkg |PE |kgrdlkq |PE |22 kardkg JPE |2z Jkqrd|kg |FPE |=c
Tl afpd]
SURM |  Jrsszsx|zzzzax |zxzzzax |zzaas zx | sur] sul sulzzzzx sum] sur sum| sun] suld sud x| sun] sud sum] zzz | sum] sun] sun] zxx
Activity D Metto Load ion ion p = receiving
[Activitie: 11 Production of pollution 1o WW TP Treatment at L Overflo leak and overflow
Mumber]
Activit| Colle cticl of
Auctivity yType | nPoint | wiwrTe | activey | unitfkaid kg Factor lkqidlkg |PE Jkgtdlkq |PE |=: karddkg JPE |=: Jkard|kg |FPE |2
Tl atpd]
SUR |  Jrsszsx|zzzzax |zxzaax |xzaxs zx | sur] sul sulzzxzx sum] sur] sum| sun] suld sud zz | sun] sun sum] zzz | sum] sun] sun] zxx
Treatment Area:
Calculation Period
Component: component2
Activity Description Metto Load ion - ion Ton - ipients receiving
[fictivities Mot Connected] Froduction of pollution xo Local Tre. ent at Leakag Overflo leakage and overflow
Local | mMumber
Activit| Collectio] Recipie | of
Auctivity Timeperiod |y Type | n Point | nt Activey | Unit) kged kg Factor lkagidlkg |FE |kgtdlkq |FE|=2 katdkg JFE |= Jkgid|kg |FE |
7] atpd]
SURM |  Tessaxlszzzsz |zazazs |=zazs 2z Joudsuloulzzaas suml sud sum| sun] sud sud sz Jsun sud suml ==z | sum] sund sun] ===
Activity Descri Metto Load ion ion - ipients receiving
[Activitie: 1] Froduction of pollution to WWTE Treatment at Leakag Overflo leakage and overflow
Mumber]
Activit| Colle cticl of
Suctivity yTupe | nPoint | wiwrTe | activey |onikaid kg Factor lkardlkg |PE |kgrdlkq |PE |22 kardkg JPE |2z Jkqrd|kg |FPE |=c
Tl afpd]

If the user chooses to show details for the activities separate result tables will be
displayed for the activities which are not connected and for the activities which
are connected to domestic network. There will therefore be two tables for each
component. It will be possible to copy the results to clipboard or save them to file.

The result table shall be built up by the properties shown in the figure above,
except for that the column WWTP shall be separated in two columns : WWTP
and Secondary Recipient. If the connected source is not discharging to a
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municipal WWTP, but directly to a recipient, the WWTP column shall be filled
with no treatment and only the secondary recipient column will be filled in.

The table will first list all periods for an activity , and thereafter a new activity
and all timeperiods (time periods mean the time “from” and “to” for each timestep
within the calculation period). From this type of table the user can easily take out
one and one activity and make timeplots.

2.4.10 Default Domestic Pollution Production factors

. Default Domestic Pollution Production Factors

T - Default factars defined:
Component  Factor Unit % aidity period from % alidity p e
Edit
Delete
L Caned oK

The default domestic pollution production factors have been
separated from the Industry production and consumption factors.

The default factors are dependent on Treatment area and Domestic WW activity
type.
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i, Default Domestic Pollution Factor registration

: — Factor for:
Component: ||:.:,m|:,.:,1 j _I
Treatment area; ||:.:,m|:,.:,1 j _I
Dlomestic ' Activity tepe: ||:,3me1 j _I
: —Yalue and validity period:
Factar: ID::mI:u:ﬂ j Iunit j _I
Walidty Period (start}: | =] [
[T Mot*alid
Walidty Period (end}: | =] e
R Cancel oK

The units available should be units derived from the following unit types:

Mass/(activity unit * time), i.e. g/PE*day, or volume/(activity unit*time), i.e.

I/PE*day

The default factors may change over time. l.e. due to better knowledge or changes
in life style. The default factors are still valid as long as the “not valid” check box

is not defined.

The validity period (end) only gets enabled when the check box is checked.
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2.4.11 Domestic WW Activity Types

The domestic WW activity types have been separated from the Industry activity
types (ref ENSIS 2.05). The domestic WW activity types is a look up table, where
the different types are organised in a tree view. The domestic activity type is
defined by an ID, name and a parent type. The user can also link the domestic
activity type to the building inventory through the building type

. Domestic Waste Water Activity types

P[=I S |3
Mew B
Edit
Delete
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i, Domesztic W Activity Type

Sample Mode
e § ample Maode
Sample Maode

Sample Mode

2.4.12 Treatment Facilities

. Treatment facihhes

Component  Treatment efficiency
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This is a standard treeview, containing the defined treatment facilities, with
component and corresponding treatment efficiency. The following properties shall
be shown: ID, name, parent, component and treatment efficiency.

Treatment facility, <New> and <Edit>

im. Treatment Facility M=l E3

.. r— ldentification

|D: ITE:-:H

|Te:-:t2

M arne:

Farent: ||:.:,m|:,,:,1 j

- . — DefaultTreatment Efficiencies

companent  Efficiency[%] New

Edit |
Deletel

— Reqiztration

Component Iname j _I
Efficiency: ITEHB = Apply to Listl

This is the form where new treatment facilities are defined. It shall contain
standard ID and name.

The link to parent facility must also be given.
It shall also contain the possibility to enter default treatment efficiency for a

component. The treatment efficiency is a number between 0 and 100.
The user will typically register the efficiency on the lowest level of the hirarchy.

The ID, name and parentshall be required, the rest shall be optional.
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2.4.13 Type of activity Information

Type of Activity Information
24 Station Meta Data -]
[6] Industries found

> I Mata Data Name | Mata Data Type HNew
Bf1 | Carchment size Static | Nume
HEl 13 Pitoplankton db  Static | Strin.. Edit
83 Opprettet Static \ Strin..
I 84 Nedlagt Static | Strin.. Delate
&5 Leveperiode Dynamic b Str,
] ¥4 HIVA-rapport Static \ Strin
< [b] ez Type of Activity Information Registratio
’ form
=X Station Meta Data Definition [ x]
Identification
o k
Name: |
Type of Data Dynamic or Static
" Text " Dymamic
| € Humeric " static

~ The Humeric Data is in

Clear | oK I Cancel |
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2.5 Waste Water Treatment plant

2.5.1 Introduction
A domestic waste water receives waste water from the following sources:

¢ Domestic ww activities connected to the WWTP (defined at treatment area)

¢ Process Industry which discharge process water (treated or untreated) to the
domestic waste water network (Defined in the Industry module)

¢ Other point sources discharging to the domestic waste water network (i.e
aquaculture, agricultural sources, waste dumps, infiltration and other user
defined sources)

¢ Urban Run off

All these sources are linked to the WWTP module in a more consistent and closer
way compared to ENSIS 2.05.

Before the sources reaches the WWTP some of the pollution discharged to the
network are lost due to leakage and overflows at the network. Some is also lost at
the WWTP as a direct overflow.

The bypass property in ENSIS 2.05 is in this specification replaced by “overflow
at WWTP” and is defined as a separate point source. This source is linked (an
only accessible) through the WWTP object.

The leakage at the network is defined and connected to each source which
discharge to the WWTP, and this possibility also exist to define the overflow at
network. However, the source overflow at network may also be defined as a
separate point source (if there exist measurement data for these either as
timeseries or aggregated data).

If the overflows are defined as separate point sources these sources have an extra
property saying which WWTP which should have had received the waste water if
it had not gone in overflow. In this manner the overflow at network defined as a
separate source, is also linked to the WWTP. The user must decide which of the
two approaches
1) overflow at network defined as general figures for each connected source
2) Measurement at network he/she will use in model calculation for the
particular WWTP and in connection with the pollution budget model.
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The changes from ENSIS 2.05 are explained in detail in this specification,
however the major changes for the WWTP module are:

L

The search for WWTP and the presentation of the found items are done as
elsewhere in the application with the possibility of view on map and links to
other parts of the application is possible. Also the search criteria has been
changed a bit.

The Tabs have been rearranged and some additional tabs have been added.

WWTP is given by ID, Name and alternative. Remember to include
alternative as for Treatment area.

There has been included an info tab which holds some basic information about
the treatment plant including a link to addresses.

Discharge point has been included on the Info tab since there are only one
pipe. The discharge pipe has been somewhat modified according to the
changes on treatment area. The discharge point form the WWTP may be
linked to a net node (Another WWTP), but these cases a rare'®.

The treatment processes and sludge handling have been separated on two
different tabs and the possibility of drawing a process diagram has been
introduced. The user has also been given the opportunity to give some more
details about the treatment plant and the sludge handling.

The discharge data has been renamed to Measurements and discharges and
inlet, outlet, overflow at WWTP and other measurement points have been
included on the same TAB. Measurements always gives the user access to two
different ways to enter this information based on the details about the
measurements 1) “real” measurements=Timeseries, 2) Aggregated
measurements data (manually or automatic calculated) .

The new tab linked sources gives the user a link to registration done
elsewhere in the application in order to sum up the contribution from the
sources linked to the WWTP. This sum may be used to report how many PE is
currently connected to the WWTP.

A new model input tab has been included in order to priority the data to be
used in model calculation.

A new load TAB with the possibility to calculate the load for the particular
WWTP has been introduced.

9 The only reason for defining a WWTP for a discharge which is transported to
another WWTP is if there exist treatment or measurments at the WWTP. If not
there will be no additional information which can be given on the WWTP which
is not available from the treatment area.
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¢ The content of the discharge permits tab has been changed.

+ Another main change is that a treatment plant can not be defined as a
collection point. A treatment plant is pr definition a source which is a
direct discharge through a disharge pipe (no treatment) or a “real”
treatment plant (with treatment processes). The number of TABS and the
content will change depending on if it is a “real” treatment plant or not.
This is explained below. The information “inter municipal treatment plant”
or “private domestic treatment plant” is only for the sake of information.
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2.5.2 WWTP, Main Search Form

&% Municipal Waste Water M= B2
— Main Search Criteria for WWTP-—— — Other Selection Criteria a
chDsE|ectmeMap j | —Find WWTP=s with ID Find WWTPs with Name ° 0
choIDEj ItxtSearchForID choNaj ItxtSearchName T

1 Alternatie .

[~ Apply filter on WWTP method Advanced Search | Search for WinTPs | a

[T Include Advance Search criteria

M.B. Data from:

Base Alternative will be shown.

I_ “WWTP" without treatment [Direct Discharges)

—List of WWTP satysfying the search :

Liztl
e

Delete

Wiew o Map

bkl

Measurement

Dornmurnents Report generator WaterRecipients Treatment Area

Statiohs

This is the main WWTP form with new and reorganised search criteria. The upper
part of this main form will contain the following controls:

e Standard geographical search (by selecting in the tree view and marking an
area on the map)

e Search for waste water treatment plants as a function of defined waste water
treatment method (identical to present search criteria) + a check box to search
for those”WWTP”” which do not have treatment (direct discharge through a
discharge pipe)

e Search for WWTPs as a function of 1D, name and alternative (standard ENSIS
functionality)

There shall also be a button that opens up a new form where additional (advanced)
search criteria can be defined (similar to other places in the application). There
shall also be a check to notify that the advanced search criteria are applied and a
button that start the search. The found WWTPs will be listed in a list.
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The found WWTPs shall be listed with ID, Name, Alternative, Dishcarge pipe and
Recipient. IN the case of “WWTP” with no treatment “no treatment shall be given
instead of ID and name.

From the found list of WWTP there shall be link to other relevant information
which is relevant for the found items.

Documents: When the user presses this button, the document handling system
shall be opened with only those document points that are linked (are made valid
for) to the found WWTPS.

Report generator: This will bring the user to the report generator with the selected
objects already selected

Water recipients: This is a link to the water recipients the selected WWTPS?
discharge to. A filtered list of Lakes, coastal area and river links (Based on the
upstream node) will be opened (if relevant).

Measurement stations: This will open a link to Measurement stations located
within or linked to the recipients described above.

It is also of interest to get an overview of the treatment areas draining to the
selected WWTPs (which have activities connected to the WWTPS).

Other links (i.e to sources draining to the WWTP in general ) are available when
the user enters the specific for each treatment plant through the tab linked sources

If the user wants to create a new treatment plant he enabled new. If the user wants
to edit or view details about one of the found treatment plants he/she double click
on the item or push edit.

View on map shows the found treatment plant on the map. The right mouse button
gives also the discharge pipes and the recipients.

20 Also those WWTP without treatment
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Advanced Search criteria
. Advanced Search Cntena for WWwWTP M=] E3

. - —~WWTPs which discharge to:
[~ River Modes

[~ Lakes

List2

[~ Coasts

Select All

Deselect Al |

— W TPz which dizcharge to:

™ wwTP Lizt2

[~ Met Mode

Select Al

Deselect All |

.. —~WWTPs with sludge treatment method:

- ~WWTP with PE conditions:

P =
.. Fielated ta Combod -
s r comporent I ombe J
o Select Al |
> o Deselact Al | . ~WWTPsa with data within:
] Walidity Period:  [Combol j
.- —Measurment exist at the WWwTP . - —Dwner of the WWTP
M edium::
Component:
Select All | Select All |
Dezelect All | Dezelect All |
S S D S oK Cancel

WWTPS discharging to

The list of recipient will be limited to those within the previously geographical
selection. The system will search for those WWTPs connected to the selected

recipients through the discharge pipe.

WWTPS discharging to

The list of WWTP and net nodes will be limited to those within the previously
geographical selection. The system will search for those WWTPs which are
connected to a net node/WTTP (a very rare case).

WWTPS with sludge treatment method

The user can filter thoseWTTPS using a particular sludge treatment method.
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WWTPs with PE conditions:

It shall be a search for the information entered about PE for each treatment plant.
The system will read this information from TAB 2, Last registered PE
connection.

A combo box listing the boolean operators >, <, =, >=, <= and between shall be
implemented in the combo box. It shall be possible to do a general PE search
independent of component or link the search to a component.

WWTPS with data within
The user search for WWTP which has measurement data (timeseries or
aggregated) within a specific period.

Measurements at the WWTP

The user can search for WWTP which has measurments based on components.
The user can search independetly of medium or as a consequence of medium.
Medium at at WWTP is typically. Waste Water, sludge and Sludge/Wastewater.

Owner
All WWTPS with selected owners will be found
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2.5.3 Overview of TABs

A WWTP with treatment processes shall have the following TABS

* S 6 6 6 o 0o

INFORMATION

TREATMENT PROCESSES

SLUDGE TREATMENT AND DISPOSAL
MEASURMENTS AND DISCHARGES
CONNECTED SOURCES

MODEL INPUT

DISCHARGE PERMITS

CALCULATED LOADS

A WWTP which do not have treatment processes shall have the following TABS.

INFORMATION (Modified compared to “real” WWTP)

MEASURMENTS AND DISCHARGES (only measurements representative
for outlet)

CONNECTED SOURCES

MODEL INPUT (only measurements representative for outlet and linked
sources)

DISCHARGE PERMIT

CALCULATED LOADS
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Wisitting Address
Cwner LAst Hame,Owner First Mame Enablefnot in operatic |—

; J Mame of Discharge Pipe ]
=

I

comez ]| r
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254 WWTP-TAB: WWTP INFO

The WWTP info is very similar to the Industry info tab, but the programmer shall
be aware of that the info tab for Industry also has changed compared to ENSIS
2.05.

. WWTP =] 3
Sludge treatment |M ts and :
Information |Treatment Procass udge r:ea e easu.remen = an Connectad source Model input Dizcharge permits] Calculated loads | -
and dizposal discharges .
. — Type of WWTP —WWTP Identification:
Municipal
© Treatment Flant € Ho treatment I_ g WONTP D I
|— Intermunicipal
Treatment Plant WANTE Marne: I
|_ Privat
| ~Addresses: —Walidity Period
WANTE: I‘.fisitting Address I From: I Date 'l |

Owher: IOwner L*tst Name Cwner First Name I Ta: I Enable/not in operatic 'l |

|_ Mot in operation

. —WWTP Location — Dizharge Pipe

i | =] pr— [
Coordinate System: Marnz: INaI‘ﬂE of Dizcharge Pipe j
Marthern: : -

IDefauIt.RN, centr Lake/Coas Rl IName I
Eastern: I
Distance fram shore: I m

Font on Map: I Comba? vl |

Discharge Depth: I i
Altitude: I

Map Reference I

.| ~Details

Textd

WANTF Information

-+ Document Points Report genarator | - ‘WaterRecipient Mzazurement Stations Apply o Cancal

Type of WWTP

The user decides if this is a treatment plant or if this is actual a “WWTP” without
treatment (direct discharge). The default is treatment plant. If it is a direct
discharge the registration form will change as described BELOW.

If it is a municipal, inter municipal or private treatment plant is for information
only. The default is municipal.

WWTP ldentification
The WWTP is identified by ID, Name and Alternative. If this is actual a direct
discharge the 1D will be blank and the name will be filled in with “no treatment”.
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Validity Period

Only the validity from is filled in by the user as long as the WWTP/direct
discharge still is in operation. The validity period to is disabled. As soon as the
not in operation is checked the “to” validity period is enabled.

Addresses

Addresses for the WWTP and the owner might be linked to the WWTP. The
owner is a result of the link to WWTP address . For definition of address see
chapter later later in this document.

If it is a direct discharge without treatment this frame will be disabled.

WWTP Location
This is the location of the WWTP with functionality as described elsewhere in the
application. The functionality has been moved from the address form.

If itis a “WWTP” with direct discharge (and no treatment) the location represent
the upstream point of the discharge pipe.

Discharge Pipe
The user enters information about the discharge pipe. After the pipe is defined,
the pipe is listed by name.

If the WWTP discharge to local recipient the name of the recipient will come as a
consequence of the link to discharge pipe. If the WWTP discharge to an inter
municipal treatment plant (which is rare), the name of the inter municipal WWTP
name shall be displayed instead of the recipient.

Only one discharge pipe can be linked to the WWTP at a time, and this discharge
pipe can only be linked to one WWTP. The validity period of the discharge pipe is
therefore the validity period of the connection to the WWTP.

If the user chose to connect the WWTP to a new discharge pipe he/she will be
forced to write the Validity “to” date of the old discharge pipe. This old discharge
pipe connection will then go to the list of earlier connections, and be one entry in
the combobox (for information later on). Most likely there will only be one
connection over the time. However if the discharge pipe is replaced by a new one,
the validity “from” date of the new pipe will be equal to the validity “to” date of
the “old” connections.

Details

This gives the user access to register any type of static or variable information,
and to write some comments. The functionality is the same as under station meta
data information. The functionality results in a new look up called “WWTP
Information Type”, see the end of this chapter
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Station et Data List of WWTP Information
Neta Dit ‘Tm ‘h‘a[ﬂe ‘Valid'n';hrind ‘Tim: \'u'mienJ Lol

M ~¥ Station Meta Data b
- ~ Meta Data for
. Station: 1002, HYD-Qingyang
Eastern coordinate: -5—;?-1_0-8-8-1:;31-3;;
1 nformation for: / Horthern coordinste: 12443 8298043706
-~ Data
WWTP xxxx Meta Dsta Definition: I :l
Static or Dynamic: ——
Validity Period: I j =
Time Variation: I j
Value: | | ==
oK | Cancel |

2.5.4.1 Edit/ New Discharge pipe

The discharge pipe information is changed a bit to be harmonised with the
changes under treatment plant. The registration forms for the discharge alternative
to local recipient and to inter municipal WWTP are shown below. The default
discharge alternative is “to local recipient”. The functionality in the forms is
described in detail under discharge location under treatment area. The only
difference from the discharge location form under treatment area, is that the
collection point location is removed from the discharge pipe form. The equivalent
to collection point in the WWTP module is the co-ordinates of the WWTP.

Also a map button has been implemented next to the recipient button. This will
allow the user to limit the list of available water elements to select from in the
combobox (since WWTP do not have a geaographical area the list will consist of
several elements). The limitation will also aplly to the list of local recipients
receiving losses.

The same map limitation is done for net node and the local recipient for the net
node discharge alternative.
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im. Discharge Pipe [Alternative discharge to Local RBecipient]

Alternative

Date W
Enable/not in operati + |
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Discharge Pipe [Alternative discharge to Intermunicipal WwTP) __ =] B3

— T
CETR— N

Enable/nat in operati |
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255 WWTP-TAB: TREATMENT PROCESSES

: Sludge trestment [M tsand :
o Infarmatian Treatment R fea men easu.remen AN nnected source Model input Discharge permits) Calculated loads | -
g Process and dispozal dizcharges
.| ~Select Treatment Wethod: Treatment Efficienciex
Listl
Sample Mode e
fe S ample Node
(- Edit
---------- ample Node
Sample Made |
_I Delete
. — WWTP Design Criteria —Laxst Registered PE connection
Hydraulic Capacity, Qdim: I Ivol.l’t j I FE
IHydrauIic:comopnem vI I FE CaIC_I Ivaﬁdil}' ‘l |
FE
Maximim Hydraulic Gapacity, Qmas: I I ol j I
IComponent'I j I Imass j I FE I PE Calz. Ivaﬁdil}' ‘l |
IComponent2 j I Imass j I FE I PE  Calc. I\-'alidil_',' 'l |
IComDonent3 j I Imass j I FE I FE E:Ellc-l I\-’aﬁdil}' "l |
IComponent4 j I Imass j I FE I FE Calc. I\-'&ﬁdil}' 'l |
IComDonemS j I Imass j I FE I FE E:‘3|C3-| I\-’aﬁdil}' 'l |
More Components |
- | - Treatment Processes
L2 - |
Edit |
Dalete |
Show Process Diagram |
> e Docurnent Points Feport generator : ‘WaterRecipient Meazurement Stations > e Apphy | : Cancel | :

Treatment method

The selection of treatment method is moved from the address form, and the hard
coded alternatives such as "to inter municipal WWTP” and “Direct Discharge”
shall be removed.

The user will typical select at the lowest level in the tree view. The parent level
usually represent the treatment principle and the the child level the method.
I.e Tertiary nitrogen removal (principle) and pre-denitrification (method)

The treatment plant method is changed from ENSIS 2.05, and in the new version
it shall be possible to define default treatment efficiencies for the methods (as for
treatment facilities). The user will define the default treatment efficiencies at the
lowest level in the tree view.

The changes to treatment method form is described later in this document.
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2.55.1 Treatment plant Efficiency (New and edit)

|&. Treatment Plant Efficiency

Y alidity Period: - - |- "
YAdwReR = —=" GetDefau Efcency
Camprent I j _I Get Frevious
........................................ Effizigncy
R ITE:-:H e 1ot CaledateFrom

T —— t eazurements

SRR OK Cancel

The following changes are done compared to ENSIS 2.05. Link to medium is
removed. The user only needs to enter information about component.

The efficiency shall always represent treatment efficiency for the waste water
which are treated /the WW which actual reach the treatment), and shall not
include the overflow at network in the treatment efficiency.

The user may enter the efficiency for the given validity period manually, but it is
also possible get efficiency from default efficiency (determined by the treatment
method, see changes to treatment method).

The user can also choose the same efficiency defined for the last previously
defined validity period for the component, or calculate the efficiency from
measurements.

Calculate from measurements will lead the user to all timeseries defined for the
treatment plant (see tab measurements and discharges).

The “Measurement at inlet” and the “Measurement at outlet” measurement points
shall be checked and the system shall find all series with the actual component.

The user may select the concentration data for inlet and outlet (move down as
selected in the dataseries window). The user needs to push OK before returning to
the efficiency form. The user will then be asked if the series should be aggregated
over the selected time period using:

¢ Arithmetic average
¢ TimeWeighted Average
¢ Interpolated average

The system select a method as default depending on the type of sampling method
of the timeseries (i.e fixed timestep or grabsamples). See rules given for the
measurment module-aggregation.
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After selecting a method the system will aggregate the two series over the selected
validity period and calculate the treatment efficiency by (Aggregated
concentration in-Aggregated Concentration out)/ (Aggregated concentration in)
*100

If the user has good measurement for water flow, he/she will typically have
created discharge series for inlet and outlet (Mass/time). In this case the user may
select the two discharge series. The user will be asked to give the aggregation
method and calculate treatment efficiency by: Aggregated discharge in-
aggregated discharge out)/ (Aggregated discharge in) *100

The last scenario is that the user has measured at several places in the plant and
feel that other measurement points than the hardcoded inlet and outlet are
representative to calculate the treatment efficiency. I.e this could be the case if
overflow is located after the measurement at inlet. In this case the user needs to
select the relevant measurement points and select the two series which are
representative. The rest of the operation will be as described above.

The time variation will by default be constant, but the user may change it
manually (the system will not calculate a time variation)
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WWTP Design Criteria

The user may give information about the WWTP design criteria for the hydraulic
capacity, Qdim and Maximum Hydraulic Cacacity, Qmax. The user also need to
define which component in ENSIS is defined as the flow component i.e
Waterflow (Q) (Volume/time) measuring hydraulic capacity.

As soon as the user gives the capacity numbers with unit volume/time, the PE
equivalent will be calculated automatically based on the Default domestic
discharge factors. Or vice a versa if the user gives the numbers in PE the numbers
in volume pr. time will be calculated. The default unit shall be m3/d.

This will also be possible for 5 other components i.e Tot P, BOD etc which the
user can select .The units for the other components are mass/time. By default the
unit shall be kg/d.

Last registered PE connection

The user may be interested to compare the last registration of PE connection to the
plant (PE reaching the plant, The load to WWTP) with the design criteria. which
is registered. The numbers and the validity period can be typed in manually.

NB! The user will typically type this manually if the user of ENSIS only use the
WWTP module and not the different modules for the sources connected to the
treatment plant. Or in cases where the register of connected sources is only partly
developed. Manually entered PE values may also be input to the model (see tab
model input). This is an example which demonstrate how ENSIS might be used
in detail or not, depending on focus/task of the user, the data available and the
amount of time the user wants to put on the registration of data.

However the user may Iso get these PE numbers from the connected sources TAB
which shows all sources connected to the WWTP and which is a result of
registration in the other modules. IF the user select this option he/she will be
brought to the connected sources TAB. The validity period and component will
already be filled in.

The user will decide how to calculate (which sources to include or not). The
figures calculated might then be copied by the user. (see description under the
connected sources TAB)

<More Components>

If the user wants to enter more design criteria or last PE connections for more
components he/she may do so by entering the more component button . He/she
will come to the complete list of registration with the possibility to enter more
components.

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario
handling 2-98

. Design Crntenia and last PE connected

Component Capacity Unit PE - Design  Last connected-Design %al. period last co

Conporeri 1 S Wil

| cde| [eidyFed o] L
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2.5.5.2 Treatment Processes

. Watze Water Treatment Process M=l
- . - Procesz Identification—— - Validity period
Ib: I Fraom: IDEltE j —I
[~ Mat in operation
M arne:
I Tar IEHEHE.-"HD': in Dperatij I
Alternatiwe

.. i~ Type of process

Tupe of process: ||:,:,m|:,,:,1 j I
Tupe of zolid e zand, grease ete ~ .|
wazte produced: I = J

Chemicals added: I.-“-‘-.Iuminium Sulfate j I
Swrnbol for process: ||:,:,m|:,,:,1 j I

. . - Procesz Dicharge to and validty period of connection

.. — Earher Connechtions

Discharge ta: Check, list New

Connected (Farm) ID ate j

[T Disconneched
Cannected [ta]. IE hable/dizconnect j

Select Walidity periad Im Check list

The waste water treatment processes are determined as in ENSIS 2.05 except for
the following changes.

® o o o

The validity period has a from and to date
Treatment process is identified by 1D, Name and alternative.
Take away "Date of inventory.

There shall be implemented two extra comboboxes type of solid waste” and

”Chemical added “
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e It shall be possible to select a process symbol from a combobox. There shall
be a limited list of symbols to select from

e The check list "Process discharges to" shall contain the discharge pipe
defined for the WWTP, other waste water treatment processes defined for the
WWTP, and sludge treatment processes defined for the WWTP .

e Process discharges to shall not be required, but the user shall get a warning if
he does not specify anything in this control.

e The process discharge to combination has a validity period, because the
connection can change over time. If the user tries to establish a new
combination of connection (New). The user must fill in the data for the
connected “to” date. The old combination will be saved and be available from
the list of earlier connections which the user may view based on the validity
period. The validity period of the new connection starts with the “to date”
from the old connection.

2.5.5.3 Show process diagram

The show process diagram shall lead the user to a diagram where the processes in
the Waste water treatment plant are drawn based on the symbol selected for each
process. The name of the process will be written within the symbol.

Between the processes there will be arrows. The chemicals added for a process
shall be symbolised with an arrow at the top of the process going in to the process
and the type of solid waste produced shall be an arrow at the bottom of the
process going out from the process.

The type of chemical and solid waste shall be written on the arrow.

Also an arrow going out from the bottom of the process shall be shown if the
process discharge to a sludge process. The name of the sludge process shall be
shown at the arrow.

If one of the discharge links for any of the process are changed or if the process is
not in operation this will “freeze” the process diagram and the validity period will
be from the last change of any process or connection to the date when the change
occurs again.

Either the user shall have the possibility to save the process diagram and select the
validity period later for presentation purposes (as shown below). Or it shall be
only possible to have one process diagram available, and the user can only have
access to the old one if he/she has saved these to the document points.
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WWTP xxxxxx: Process Diagram Validity period [Comboi -]

Aluminium Sulphate

—» e
Process n
4’@4’

sand
Organic waste
mixed with AlSulph.
WWTP xxxxxx: Process Diagram Validity period  [Combol =

Aluminium Sulphate

L B

Process n

sand
Organic waste
mixed with AlSulph.
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2.5.6 WWTP-TAB: SLUDGE TREATMENT AND DISPOSAL

TrmmEe M t d
Information ]Treatmem Pru:--:ess] treatment and] easdl,::i:-;err;:san ]Cnnnected snurce% Model input ] Dizcharge permits] Calculated loads
s [] I
—5Select Sludge treatment Method | [ S5ludge Treatment Processes
List?
Sample Hode
i Sample Mode
Sample Mode
Sample Node M
Edit |
Delete |
Show Process Diagram |
—5torage of Sludge at treatmentplant —— [ Waste and Sludge Disposal
. Ligt2
Capacity I cornponent j o
Inumher I ma j (2T |
[elete |
Connment
Sludge Disposal Report
Dacurment Points Report generatar : ‘WaterRecipient Meazurement Stations s0occoooooaas Apphy | : Cancel | :
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2.5.6.2 Sludge treatment process

i, Sludge Treatment Process

pae 7] L]

r
Emable/nat in operati =« |

Check lizt

Enable/disconnect |+

o i

fob2 s/
fonbi2 oss i

C
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The sludge treatment processes are determined as in ENSIS 2.05 except for the
following changes.

¢ The validity period has a from and to date
¢ Sludge Treatment Process is identified by ID, Name and Alternative.

¢ Take away "Date of inventory.

e It shall be possible to select a process symbol from a combobox. There shall
be a limited list of symbols to select from

e The process discharge to shall be changed from a combo box to a check list
box. ('a process may discharge both to another sludge process and water back
to a WWTP process )

e The check list "Process discharges to" shall contain the discharge pipe
defined for the WWTP, other sludge treatment processes for the WWTP,the
defined waste water treatment processes for the WWTP and even other
treatment plant (small treatment plants do not have sludge treatment and send
the sludge to other treatment plants)

e Process discharges to shall not be required, but the user shall get a warning if
he does not specify anything in this control.

e The process discharge to combination has a validity period, because the
connection can change over time. If the user tries to establish a new
combination of connection (New). The user must fill in the data for the
connected “to” date. The old combination will be saved and be available from
the list of earlier connections which the user may view based on the validity
period. The validity period of the new connection combination starts with the
“to date” from the old connection.

+ The user may enter design criteria (capacity of the process for some
components)

2.5.6.3 Show process diagram

This will function in the same manner as described for waste water treatment
processes.
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Storage of sludge at the treatment plant

The user may enter information about the storage capacity of sludge at the
treatment plant and some comments connected to this.

2.5.6.4 Sludge and Solid Waste disposal

The amount of sludge and solid waste at the treatment plant may be disposed for
different purposes, or stored at the treatment plant. The sludge and Solid waste
disposal functionality gives the user the possibility to keep track of the mass
balance of sludge and solid waste produced.

. Sludge and Sold Waste Dizposal [Al. Sludge]

.. [ Disposalof: —— 11l
~ Sludge " Solid 'waste from WWwT processes
" Solid'waste from other processes .

.. ~Type of Sludge Dispogal —————————————————————————— . [ |

[EE 2 .

[T Because of heawy metal content | -

- - ~Mass balance figures for selected validity period ———————— - - © .

Walidity Period [Cambo a2 N

Dy matter Content[#] B

Armount: IME‘SS j _I ]

The registration form will change depending on if it is sludge or other solid waste
which are disposed. The default “disposal of” is sludge. In the case of sludge the
user needs to determine the sludge and waste disposal type.

If the disposal type chosen is a result of the heavy metal content in the sludge the
user will check this check box. The check box is by default unchecked.

After entering the validity period the user may enter the dry matter content and
the amount of sludge.
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If the user shall enter information about other solid waste disposed the user chose
the alternative solid waste form WWT processes or solid waste from other
processes. The same form will show up for both alternatives.

In the case of solid waste the user also needs to enter type of solid waste disposed.
Dry matter content is not relevant in this case.

. . . —Disposal of:
" Solid “Waste from ‘Wiw'T processes

" Sludge " Salid "Waste fram other processes

Type ofsolid waste:; j _I

. . Type of Solid Waste disposal

Tupe: j _I

. . . —Mass balance figures for selected validity period

Y alidity Period IEDth1 j I
Arnount; I IM‘E'SS j —I

2.5.6.5 Sludge and waste disposal report

The sludge and waste disposal report may be produced based on the registration.

This type of report and graphs will typically be created in the report generator
based on the users need, and can be accessed directly from the actual WWTP
plant.

This type of report should typically show the total amount of sludge and waste
produced including the amount disposed for different purposes:

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario
handling 2-107

257 WWTP-TAB: MEASUREMENTS AND DISCHARGES

2.5.7.1 General

Sludge treatment
Information TTreatmem ProcessI g I Meazurements

§ _ Connected sources Model input Discharge pern
and disposal and discharges

Show Measured data at the WwTP as:

Select Measurment Points:

" Measument/Discharge Timeseriss I~ Measurement at [nlet [T Owerflow at W TP

 Aggregated Measuments and Discharges ™ Measurment at Outlet ™ Measurments at other points

This TAB is used to give measurement and discharge data for the WWTP. The
idea behind the functionality is that the user shall be able to give the data with the
level of details he/she wants to or have access to. For this reason measurements
might be given as timeseries or as aggregated measurements both of pollution
component and of flow. Based on these measurements the user may create
discharge time series (concentration*flow) by the use of the time series calculator
and aggregation of timeseries (if the flow and concentration has different
timestep).

Also the user might aggregate data over a period (i.e. for a year) based on these
measurement timeseriess for reporting or presentation purposes (aggregated
measurement as discharges).

However, the user might not have access to measurement at the plant, and have
only aggregated discharge and measurement data, i.e. from reports. In this case
the user might enter this manually.

For these reasons the user needs to have access to two main forms within the tab.

1) Measurement/Discharge Timeseries
2) Aggregated Measurement and Discharge

The aggregate Measurement and Discharge form will give the user access to
calculate the aggregated values based on data registered in the Measurement
/Discharge timeseries main form, or enter the data manually. (NB in the form
above these two options have been implemented and the TAB will only change
content according to what is selected, however the user shall have access to both
possibilities and for a programming point of view it might be more convenient to
organise this functionality on two different TABS)
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After selecting the option the user may in both cases chose if he/she wants to
view data connected to all measurement point valid for the WWTP or only a
selection.

There are three fixed measurement positions for a WWTP.

¢ Inlet
¢ Outlet
¢ Overflow at WWTP

In addition other points can be created.

NB The user must be aware of that only measurements and data taken on the
process water (to or from) the WWTP shall be regsitered on the fixed
measurement positions. Measurements taken on sludge or other relevant
measurements must be registered on other user defined measurement point. The
model for calculation of load only selects data from the measurements/discharges
on these fixed positions, and does not operate on the logic given for medium(i.e
water, sludge, sludge water etc).

Also the user should be aware of that there are no logic between the
concentration at inlet and the concentration of the overflow water from the
WWTP (Usually overflow is only measured by flow and the user assumes that the
concentration is the same as the inlet).In this case the user needs to copy the
concentration data which is relevant for the overflow to the series registered for
the overflow. We have decided to not build in this logic between inflow to the
WWTP and overflow, also because there might be other measurement point at the
plant which is more relevant than the inlet measurements to characterise the
overflow, or in the cases where concentration measurements at the overflow
actually exist.
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2.5.7.2 Radiobutton “Measurement/Discharge Timeseries”

Valldlty period deflned

===
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If the user chooses this alternative the Dataseries form described in the
measurement module will be enabled with some modifications.

The found data series will be those valid for the selected measurement points.

. Search Criteria =] E3
- —Sampling Type: ——————————— . =

Coal 0 Select From: Al 1~ Select From:

|

.. —Search for dataseries based on measurements specifics:

Datazenies with meazurements within Hmeperiod:
I j .. | Special Selection |

Datazeries with number of measurement:
= | |

|'Fin|:| meazurements with a link to

Adm. Projects I |nstrumens I Analyziz and samplingl Time Step I Flags | [~ &pply

— Find measurements with values within limits:
Select Component: I M arne: j IDperatnrj | | IUnit j
Select Campanent: I Mame j IDperatnrj | | IUnit j
Select Component: I M arne: j IDperatnrj | | IUnit j
Select Component: I Marne j IDperatnrj | | IUnit j
L noiiiiiiiiiii Ok | Cancel

If the user wants to limit the found data series for the selected measurement point
he/she can do so with search criteria shown in the form below.

The functionality with respect to the found dataseries will be the same suggested
in the Measurement part 2 specification, except for that measurement type and
medium is not relevant.

In addition the user shall have access to the aggregation forms and the time series
calculator functionality. In this manner the user can create the “Discharge time
series” with unit mass/time. The user shall also be able to append the series as in
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the current ENSIS 2.05 application (The user must be aware of that the model
uses discharge data only (concentration *flow=mass/time) so if the user does not
have flow data, he/she must anticipate or get an average , and create these series

by the use of the time series calculator).

2.5.7.3 Dataseries definition

The dataseries definition shall be almost the same as described in the

measurement module except the following changes need to be implemented:

= medium and measurement type shall be removed.

= The station identification is the name of the WWTP (the series are connected
to the WWTP object). The data series referred to here shall only be available
in the WWTP module and only for the selected WWTP. These series will not

be available (visible) in the measurement module (the class might be the

same?). The station combobox shall be disabled with the name of the WWTP.

w, Datazenes Defimtion for Physical and Chemical Data

Basic Definitions

M - 3
easurement h
Type _I
P = Sample Mode
Sample
Sample Mode
Sampling Type lchoSampImgMethDd I
Time Step: |baTimeStep [cboTimeStepUnit ] ... |
Duration: [0 Lration [cboDurationUnit — ~] _I
Piop. Factor: |1tPropF actor | cboPropFactardnit ~ | _I
Location
Station: choSlalinh ll _I Loy T
g;?;:;anm I choMeasPosition L] _I

Link to component

— User defined component group Al
AN " Select From:

" Select From:

| st Components

W =i Components

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario
handling 2-112

Graphics

If the user chooses to show graphics, he shall be able to draw the discharge
permits on the graph. (similar functionality as draw water quality limits on graph)
Only component given in the discharge permit and only those component given
on the graph will be available in the combobox (the figure below show the
principle, but since the graph package shall be changed according to specification
Measurement part 2 , the user interface might be completely different)

X Show Graphics o] ;l
Graphies | Table I
5 == 117, HO3H\\ gyl ] 4 Station: 207, CHEM_Menlou Outlet 3, fair Yilmgsl]
o~ 1, very pood YAlmafl | 4, pad \Ima/ll | l l
2, good|\ilmg/1] — S,Fry bad \\[mgI‘I] | |
§ | | | |
[ s
- —-— I ‘l il ‘| - _L.'-
’ 7 p
i r\“' V\"’.ﬁ_.‘w = = . — I
= s = = : General | Graphl::l Statistical | Axis  Guidelines | Markers I
2 3 8 = i Walue |25 | 1, wery good \Img/ll = 10 &
2 2 N - 4
2 o z z E Legend: |5' very bad \\[mg/1] v 2, good Yi[mg/l] = 10,0000
o e - i 7 . . v 3. fair \AImg/fl] = 20
2 - -] = = | LineStyle: fc. ;4 =
= = = - | ol
] - 5 3 v 4, bad \\Img/l] = 20.0000C
= 2 3 e Line Width: |sg .,mll
Get guidelines from Quality ¢ i ion sy :
“2, lake_national 'I 17, NO3 Build | ‘
/ Add Guideline | Fefresh Info | Remove All I
Print I | ODtioy/ Series Lines Color: ;

L=

«| Red: J
[Ready... Green:
|
Elue: J

| QK I Cancel I Apply I

[ FERTTR A . J R N ibasarDanial b

Select from discharge permits

For the concentration time series both the max concentration limit and the average
concentration limit might be drawn for the selected component. The limits will be
given in the same unit as the time series. If a discharge series are shown
graphically (mass/time), the limit (if available) in mass/time will be drawn for the
selected components. The limits will be read into the graph combobox from the
discharge permit tab.
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2.5.7.4 Measurements and Discharges Radiobutton “Aggregated Measurements/
Discharge Data”

The functionality on this tab is the same as the functionality in the current ENSIS
2.05 under the tabs Calculated time series (with some modifications.

~Calculated Time Series

Compone,.. | Dischar ge I Disch. Unit Concentration I Conc. Unit Flow Rate Hew |

_ | " * Rename: Aggregated
| | M e | discharge data
< of samples New -
Lot mpe | o I| Rename: Aggregated

concentration and flow data

| Delpre |

No of samples

_ e | Swap place of the two tables
o e | and add graphics
- Agaregated Values - Discharqes
Compong,.. | Valus flag Max Min No of samples I Hew |

|
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- Show Measured data at the WWTP as:

Select Measurment Points:

= Meazurment/Discharge Timesenes
[ Irlet to Wi TP [~ Owerflow at W TP

" Aggregated Measument/Discharge Data [~ Dutlet from TP [ Other Measurment Points

. —Aggregated Data

— Aggregated Concentration and flow data [Measurements]

Walidity Period  Meas. Pozsition  Component Yalue Flag  Average Max Min Unit Mo of zamph New

E dit

i »

Delete

— Aggregated Digcharge Data

Walidity Period  Meaz Posiion  Component Walue Flag  Average Mas Min Unit Mo of zamph Mew

E dit

Delete

il

— Graphics
teasurement Point; I j Component; List?
Walidity Period: I j
Tupe: [~ Discharge [ Concentration/Flay Graphics |

The content of the two list shall be as for the current “aggregated values
concentration” (Validity Period Meas. Position Component Value Flag
Average Max Min Unit No of samples etc) except for:

¢ validity period shall be listed first and thereafter Measurement position

¢ measurement position is a new item in the list, but it is the reference to the
Measurement point at the WWTP (measurement position needs to be defined
for each aggregated value)

¢ The value flag for the aggregated discharge data can hold tree flags (manual,
aggregated data, Time series aggregation)

For the discharge data only the aggregated discharge data for each component and
period shall be shown (units with unit type mass/time)
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2.5.7.5 New aggregated concentration and flow data (measurments)

This will lead the user to the current ENSIS 2.05 application with the following

changes.

Aggregated concentration and Flow Data

NB! The timeseries with unit type (mass/volume and

volum/time) will be listed
(do not list aggregated series) for the measurment
Aggregation Flag

P nintﬁlecte‘d

&+ Manuall Entered Valuef

Rename to:

/Calculated from Timeseries

" Automatically Calculated

ataseries thet already exist into the project

Component.., | Unit | Val, Period

Station | | M.Pos. Cade | #.pos. 21 v~ Hew
A133, CHE.. 145 pH{10.. pH <<= NO Data >>» sT 05
F199, CHE..  164,5TS (1. mg/l 1930 -» 2000 ST 0.8
ﬂ_tfml CHF 1RG STS (1 mnfl I «ww NO Data »n s T N8 _ILI Renme buttOIl
a4 »
~Time Period, Medium and Component —Aggregated value to Aggregate
Data Validity Period: Hueraging Method: = and move to after
fweraging Time ’_ |—_|v component
No of 5 les:
Medium; ° s _rh 11
Awerage Valus: | =1 1z will open
e Value: | the .de:scnptlve
: statistics form
Min Value: I | .
and not the
Tirree for Max: DD MMV hinm:ss AM/ g
aggregation
Cothponent: Time for Min: DD MMYYYY himnm:ss AMJ
| form.
Agaregate | h&k oK I e— |

Implement a combobox before
component to be able to select
Measurment Point:

The user select a timeserie and the Time period, medium component will be filled
in except for the calculation period (time period).

The rest of the form is disabled.

After selecting the time period and pushing aggregate the user will be brought to

the descriptive statistics form. If the user has not filled in the calculation period he
need to do so by selecting the calculation period.
(the descriptive statistics form shall be changed according to the Measurement 2

specification)

The user decide which aggregation function(s) he/she will like to use.
Max, min and time weighted average is chosen as default.

Only one type of average can be selected (Arithmetic, time weighted,
timeweighted interpolated or mean). Which one that is defualt depends on the
type of time series (see rules described in the measurement module).

The descriptive statistics form (in ENSIS 2.05) needs to be extended
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with time weighted average, and time weighted interpolated average.

When the user push run and afterwards OK the values will be read into the form
described above.

The user can choose to run the descriptive statistics for all series in one
operation.Only the one selected from the previous TAB will be selected at the left
hand side, but the user can select all and calcualte After the data are calculated the
user may move to the main form and move from serie to serie and display the
results to be saved to the list of aggregated values.

2% Descriptive Statistics [ x|
Data Series Search Criteria
Select B ——Seleg Time Pariod: | j - Special Selection |
calculation
period
—Data Series
Search Criteria I Filter Flags Search for Dataseries
Station I M diumn | Componant I Unit A Station | Mediurm I Componant | Unit
All series listed from — tl;lhe selef:ted :erles ffﬁm
the previous form o I € previous 1orm wi
allready selected

— Percentiles

—Cumulative freq. distribution

I | i |

ive Functions

Cumulative Fraquency
distribution

. — Count obserwations

scriptivesd Diurnal waristion

™ Percentiles I Average
Count observations aboj or [~ Sum j |
below bounds W
(" Diurnal variation r ; & ™ Below
Masximum
¥ Results for Total Period E— | . | Caneel |

[ Maonthly Results

\Include: Time weigthed average
Time Weighted interpolated average
Only possible to select one type of average,

when entering the descriptive statistics from

the "aggregated data” location.
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2.5.7.6 New aggregated discharge data

The new aggregated discharge data form is based on the description above and the
”calculated time series” form in the current ENSIS 2.05 application.

When the user enters aggregated discharge data he/she will not only have two
options to calculate or enter the data , but 3 alternative options:

¢ Manually entered data
¢ Calculated based on the aggregated concentration and flow data
¢ Calculated from Discharge Time series

The list of time series will only be enabled when the third option is chosen, and
the list will contain all series with unit type mass/time (including the calculated
series with this unit type)

Aggregated Discharge Data

For discharge data there are three options to enter
the data: 1) manually entered, 2) calculated based on

aggregated measurments and 3) calculated based on
Discharge timeseries
Agaregation Flag
 Marually entered ¢ Calculsted based on Agaregated measurements Caleulated based on Discharge Timeseries

Lo

(- Statistical Dataseries that already exist into the project
Station | component... [uni [ val. reriog | Mpos. Code | bapos. 21 vl 2 M
190 CHE 145, pH (10, pH <<< NO Data »5> ST -0.5
B 199, CHE. 169,5TS{1...  ma/l 1930 -» 2000 5T 0.5
= - Aggiegate
79-11 CHF 1R9 ST 11 mafl ] << NO Data 2> ST -ns
4 »

| Aggregated Discharge Data Aggregated value

: . m 3 Averaging Method: I = (=
Data Validity Period: |
. o | Aweraging Time: I | .
- | Mezsuement Pont [Combol ~] . :
- | Mo of Samples: I
2| Component: oot =] o ||| Aerase ot S ——— |
- | Awerage Dischaige: rnasstim = } Mae e I ud _I
| Average Concentision: [~ [rassivelz Min Values [ ]‘ _I
Time for Max: I DO MM YYYY h:mmiss AMJ
.| Average Flow: mass/vol =

- | Time for Min: I DDMMYYYY himmiss AMJ
Time Variation - ~ y

\ QK I Cancel |
NB! The timeseries with unit type \
(mass/time) will he listed (these series
are most likely series which are A modification of the Change name of frame to:
calculated in the application with help of calenalted timesries form e
the timeseries calculator). Only enabled in the current application ”Oth.er statistical data for
the discharge data”

for ageregation flag option 3
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The frame “Aggregated Discharge data “ is a modification of the curren calculated
time series form and contain the average discharge value. The link to measurment
point is added. The aggregated value frame must change name to “Other statistical
data for the discharge data” and the discharge value is moved to the aggregated
discharge frame.

Manually entered

The user fill in all data manually. However there is as in the current application a
control of that concentration*Average flow=Average Discharge .

Calculated based on aggregated measurement data

The user select a validity period, measurement point, and component. If the user
has calculated concentration and flow data for this measurement point, component
and validity period of the data will automatically be read into the concentration
and flow field, and the average discharge value will be calculated automatically
(concentration*flow). The user needs to enter information about time variation if
he/she has any information.

Averaging time will be filled in automatically based on the data validity period.

Averaging method, number of samples, time for max and time for min will only
be filled in automatically if these are the same for both concentration and flow. If
time for max and time for min are the same also the max and min value will be
calculated and filled in. Otherwise these additional data need to be filled in
manually

Calulated based on Discharge Timeseries

This function exactly in the same manner as for concentration and flow data,
except for the fact that the user select among time series for discharge (probably
calculated time series).

All data are filled in automatically for the chosen calculation period (validity
period) except for the time variation which need to be filled in manually.

NB the options of using calulation based on timeseries is for presentation and
reporting purposes. If the user has measurement both for flow and concentration
he/she will use these directly in the model calculations (see Model input TAB)
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Graphics

In order to apply the graphics the user needs to:

¢ Select measurement point (the available measurement point to graph will
depend on the checks at the top of this form)

¢ Only validity periods for the selected measurement point(S) will be listed

¢ The user needs to check if he/she wants to display both discharge data and
concentration /flow data. If both are selected concentration flow will be on
the right y axis and discharge at the left y axis.
The user need to select which component to be graphed from the check list.
The components listed/available will be those which are valid for the
measurement point and which have data in the selected validity period.

The graphics will lead the user to a bar diagram, where the values are graphed on
the y axis and the component is listed on the x axis. If the user has selected only
one component, the component is graphed with average, min, max for both the
concentration and the discharge This type of graph result in 6 bars The user can
turn of min, max or average (check list) in the graph.. If flow is selected as the
component , there will be no equivalent discharge (3 bars only).

If several components have been selected maximum two bars are shown for each
component (average concentration/flow and average discharge). Max and min is
not available

The user can graph the discharge permits together with the aggregated data, as
described above.

It is not all components the discharge permits are valid for.
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2.5.8 WWTP-TAB: CONNECTED SOURCES
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General

The purpose of this Tab “connected Sources” is to give the user a possibility to
calculate the load which comes into the WWTP. This information is of relevance
for reporting purposes, but will also give the user an overview of how well the
calculated data for inflow correspond to the measured value of inflow.

This will again give the user an idea of which data to be used for model
calculation, or/and how discharge factors given for domestic WW activities,
industry and other sources connected might need to get calibrated.

It shall be possible to save the calculated results to the database in order to use
these numbers in the calculation of discharges from the WWTP in the case when
the user does not have representative measurements at the WWTP (see tab input
to model)

The idea of saving the numbers to the database is to reduce the complexity of
pollution budget model (and thereby also the calculation errors of the model). It
shall not be necessary to loop through all connected sources when running this
fora WWTP, and also the user have the possibility to filter out data which he/she
does not believe is representative for the calculation of load from the WWTP.,

The data for each linked source are calculated based on the calculation routines
for the pollution load model. The priority of which data to be used in model
calculations for each of the connected sources are given on these sources..

It is not possible to create new linked sources from this entry of the application. If
the user wants to link more sources to the WWTP (through netnode). The user
needs to go to the respective modules.

However, if the user double click on one item in the lists of linked sources the
user will be brought to the respective modul and item. In this manner the user can
edit or add information on the connected source.

The information/calculation given on this TAB is also used on TAB “Treatment
processes” in the case when the user wants to calculate/update the last PE
connected to the WWTP.

If the user choses to include overflow at network in the calculations (meaning
subtracting this from the linked sources), he/she has to determine if he/she wants
to use:

1) General overflow figures in % given for each connected source
2) Overflow figures given from measurment at network (separate point source)

The user shall have the possibility to use both type of calculations and save both
results to the database..
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Select calculations settings

The quality of data to base the calculation on might vary, especially data for
leakage and overflow. The user therefore needs to determine if leakage data and
overflow data shall be subtracted from the sources connected to the WWTP. By
default these two check boxes will be checked.

Thereafter the user selects a calculation period to calculate the data for and the
components. The user might do this type of calculation each year. If the user has
performed calculation before and saved these data to the database the calculation
periods saved will be available from the combo box and the user may view these
Results (both for the overflow calculated from connected sources and overflow
calculated for measurements at source if he/she has calculated both option, see
below)

NB the user may also perform calculations without saving them to the database.

Usually the user wants to calculate all sources connected. This is the default (all
sources are checked). If this is the case, the user proceed to additional settings.

If this is not the case (because the user might have some detailed knowledge) the
user selects from the list of:

Domestic WW activities

Process Industry and other point sources
Infiltration defined as point sources at network and
Urban run off

* & o o

(the user might also not want to select all in order to evaluate the effect of some
particular sources)

The user select by the functionality select all(and deselect some) or deselect all
(and select only some). As mentioned select all is default.

Domestic WW activities

These are the domestic activities defined in the treatment area module and which
are connected to the WWTP through the net node. The activities are listed by.

ID, name, alternative, activity type, collection point, treatment area, and parent
treatment area

The view on map will show all collection points of the activities and the treatment
area (at the lowest level) these activities belongs to
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Process industry and other point sources

These are point sources linked to the domestic waste water network which has
some sort of process water which are not characterised as domestic waste water.

All sources shall be listed by ID, name, alternative, categori, type, collection point
(=net node), treatment area and parent treatment area.

Process Industry:
The industry sources are defined in the industry module and shall be listed by:

ID, Name, Categori(=Process Industry ) Type(= Industry Type), net node etc
One industry will be listed several times if it discharge to two or several net
nodes, and these net nodes are connected to the WWTP.

The other point sources shall be listed by ;
Id Name Categori (Pollution Type, i.e Agriculture, aquaculture, waste dumps,
user defined) Type (=source type), etc

Overflow and infiltration are listed in separate tables, and overflow as separate
source is only included if the user decide to do so (see below)

The view on map will show all sources (and the area they are assigned to if any)
and the net nodes of the sources. Right mouse button in the map will give the
discharge pipes.

Infiltration

The infiltration is pr definition defined as a point source, and is only listed by ID,
name and net node. The view on map will show the infiltration point the
infiltration is assigned to.

Urban Run Off
The urban run off will be listed by ID, name and net node

The view on map will show all sources (area) and the net nodes of the sources.
Right mouse button in the map will give the discharge pipes.

How to calculate overflow?

Overflow may defined as general numbers on each sources where one anticipate
that a certain percentage of the source will go in overflow. However there might
exist measurements or other detailed information on all overflows. In this case it
might be better to use this source of information, and register the source as a
separate point source. The overflow figure as well as the leakage figures
represents loss figures and not load figures, and needs to be subtracted form the
loads which enter the network
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The most important issue before proceeding is therefore to decide how to
calculate the losses due to overflow at network (subtract from the load from the
connected sources) If the user has decided to not include overflow the results on
the two tabs will be the same.

As mention above the user may calculate and save both options.

Option 1 Overflow are calcualted based on measurements at source

The button for selecting the overflow sources will be enabled

i, Select Sources M= E3
. - — Dverlow defined as point sources at network
ID Mame Dischargelocation alect Al
Dezelect Al
SEEEEEEEEES oK Cancel

The user can select/deselect as described for the other connected sources. The
source is listed by ID, name, discharge location (=recipient) and treatment area.

The user may also view the overflow sources at the map. The net node and the
local recipient will be shown. If the user uses the right mouse button at the map he
/she will also see the discharge pipe for the overflow.

Selects units to be calculated in addition to PE

The units selected are only for presentation. In addition it will be possible to
present the results as PE. The load will always be calculated as Mass/time and
Volume/time and saved to the database as Mass/Time and volume/time. The
default presentation units are shown in the form.
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Results from selected combination
(option 1 for overflow, measurement at source)

All selected components are calculated, but the user can choose to present one by
one. Each component may be presented with different units. The concentration
components (those who are calculated to mass/time), may be shown with the
default unit selected for mass/time, i.e kg/d, mass (i.e kg) or PE. The calculated
numbers are referring to the whole validity period (for this tab it is not possible to
select timestep for the calculation) The flow component (defined with unit
volume/time) may be shown with units volume/time, PE, and volume for the
selected default units and validity period.

The following figures are calculated () :

Source Category | Load to Load to Overflow Leakage
net Net WWTP C (if included)
Node, A B D
Domestic A A-D D
Industry A A-D D
Waste Dumps A A-D D
Aquaculture A A-D D
Agriculture A A-D D
Infiltration A A-D D
Other point A A-D D
sources
Overflow at net C
SUM Sum A SumA-C- | C SUM D
SUMD
And
(SUM(A-
D)

This means that the load to WWTP for each source category only represents load
to collection point —leakage®’. The total loss of load through overflow is only
subtracted from the total load figures(sum load to WWTP= sum load to net node
-sum overflow-sum leakage), and sum of load to the WWTP from the sources
are therefore in this case different form sum of load to the WWTP calculated
from the sum figures.

The sum of load to WWTP calculated from each source category is written in
parentheses.

2! |f leakage has been included
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Graphics
For each calculated component the user may have access to a set of figures these

are listed below.

Load figures (based on overflow as a seaparate source ) :

1. One bar graph showing 4 bars (Sum Load to net node, sum Load to WWTP,
sum overflow, and sum leakage)

2. One pie diagram showing the load to WWTP contribution from the different
sources based on losses from leakage only ( load domestic, load Industry,
load other sources). The load other sources shall again be splitted up in a new
pie showing ( load waste dumps, load aquaculture load agriculture, load
other sources, load infiltration)

For all figures it must be possible to switch on and of legends and labels (standard
graph possibilities)

Results from selected combination
Option 2 Overflow are calculated based on connected source

The tab will be exactly the same as tab 2, but the user does not have to select
overflow sources. The result table will be sligthly different as explained

The following figures are calculated:

Source Category | Load to Load to Overflow Leakage
net Net WWTP C (if included)
Node, A B D
Domestic A A-D C D
Industry A A-D C D
Waste Dumps A A-D C D
Aqguaculture A A-D C D
Agriculture A A-D C D
Infiltration A A-D C D
Other point A A-D C D
sources
Overflow at net
SUM SUM A SUMA- SUMC SUM D
SUMC-
SUMD
Graphics

For each calculated component the user may have access to a set of figures these
are listed below.

Load figures (based on general figures for overflow)
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3. One bar graph showing 4 bars (Sum Load to collection point, sum net Load to
WWTP, sum overflow, and sum leakage)

4. One pie diagram showing the net load contribution from the different
sources(net load domestic, net load Industry, net load other sources). The net
load other sources shall again be splitted up in a new pie showing (net load
waste dumps, net load aquaculture net load agriculture, net load other sources,
net load infiltration)

Report all components

This report will be very similar to the one described under treament area.

There will be one report based on calculation from general overflow figures and
One for calculation based on overflow as a separate source. The figure below
shows an example based on general overflow figures. The other will be the same
except an extra sub table for overflow at the end and no numbers filled in for
overflow at each source.

o I e e e e S =S T oL T O ST T T O R = [N S R =0 [N S T

P —
Total Load figures (general figures from overflow)
Validity Period:

Production of Netto Load to | Reduction - Reduction - Reduction -

Domestic pollution WWTP Treatment at Leakage Overflow leakage and overflow
Activity | Collection | Treatment
Mame Type Foint area kotd]ka | PE|Factar kotd fka |PE Jkatd [kg |PE |5 katdJkg |PE |+ kotd Jka JPE |
1.7( afpd]
SUM xxzzz |zzzzzz  |zzzzzz | sum sur| suf zzzzz sum | sum| sum | sum| sun| sumzz | sum|sum{ sum |z | sum | sum| sum ] zxx | s
Production of Netto Load to | Reduction - Reduction - Recipi ]
Industry pollution ¥WTP Treatment at Reduction -Leakage| Overflow leakage and overflow
Collection | Treatment
Mame Type Foint area kotd]ka | PE|Factar kotd fka |PE Jkatd [kg |PE |5 katdJkg |PE |+ kotd Jka JPE |
1.7( alpd]
SUM xxzzz |zzzzzz  |zzzzzz | sum sur| suf zzzzz sum | sum| sum | sum| sun| sumzz | sum|sum{ sum |z | sum | sum| sum ] zxx | s
Production of Netto Load to | Reduction - Reduction - Recipi q
Waste Dumps pollution WWTP Treatment at Reduction -Leakage] Overflow leakage and overflow
Collection | Treatment
ame Type | Paint area katdlkg |PE|Factor  |katd fkg |PE |kald [ka JPE |% katd kg JPE | |kold |kg |PE |%
1.7( afpd]
SUM xxzzz |zzzzzz  |zzzzzz | sum sur| suf zzzzz sum | sum| sum | sum| sun| sumzz | sum|sum{ sum |z | sum | sum| sum ] zxx | s
Production of Netto Load to | Reduction - Reduction - Recipi iving
Aguaculture pollution WWTP Treatment at Reduction -Leakage| Overflow leakage and overflow
Collection | Treatment
Mame Type Foint area kotd]ka | PE|Factar kotd fka |PE Jkatd [kg |PE |5 katdJkg |PE |+ kotd Jka JPE |
1.7( afpd)
SUM xxzzz |zzzzzz  |zzzzzz | sum) sur| suf zzzzz sum | sum| sum | sum| sun| sumzz | sum|sum{ sum |z | sum | sum| sum ] zxx | s
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Production of

Netto Load to

Reduction -

Reduction -

Recipients receiving

pollution W¥WTF Treatment at Feduction -Leakage | Overflow leakage and overflow
Collection | Treatment
Mame Type Foint area katd] kg | PE|Factar katd Jkg |PE katd kg |FE | katd [kg |FPE ks kagtd FE |%
1.7( alpd)
SUM zrzzx |zzzzzr |zzzzzz | sumd sur sud zzzzz sum | sum) sum | sum| sun] sun{zz | sum| sumg sum |zxz | sum | sum] sum] zxx | s
Production of Metto Load to |Reduction - Reduction - Recipients receiving
Other sources pollution WWTP Treatment at Reduction -Leakage | Dverflow leakage and overflow
Collection | Treatment
Mame Type Foint area katd| kg | FE|Factar katd Jkq |PE |katd |kg JPE J= katd |k JFE _ |* kaid FE |
1.7[ atpd)
SUM xrrrx |rrrzrr ITTITT sum| sur| suy rxrrx sum | sum| sum | sum | sum| sumy xx sum| sum| sum | rxx | sum | sum|] sum | zex | e
Production of Netto Load to | Reduction - Reduction - Recipients receiving
Infiltration pollution WWTP Treatment at Feduction -Leakage | Overflow leakage and overflow
Collection | Treatment
Mame Type Foint area katd] kg | PE|Factar katd Jkg |PE katd kg |FE | katd [kg |FPE ks kagtd FE |%
1.7[ alpd)
SUM zrzzx |zzzzzr |zzzzzz | sumd sur sud zzzzz sum | sum) sum | sum| sun] sun{zz | sum| sumg sum |zxz | sum | sum] sum] zxx | s
SUM TOTA| xzzzz | rzzzzz IIITIT Sur] suy TTrIT sum | sum] sum | sum | sumj sui sum| sum| sum |zzz | sum | sum| sum | zzz | sssssssimsmsnimg
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259 WWTP-TAB: MODEL INPUT

List of Methods M ethods Mever used

List of Methods Methods Mever uzed

This is the TAB where the user defines which data that shall be used in the
calculation of discharges from the plant (water pollution budget model). The idea
of this is similar to the one already implemented on the water industry.

The arrows if for prioritising among methods and for excluding methods.

This functionality needs to be implemented for each source in order to select the
most appropriate methods according to which data the user have or not have.

I.e the user might have measurement data on the wwtp, and will in this case
probably use the measurements in the calculations. In case

When the user lacks measurement data he/she will probably use information about
connected sources or connected PE together with treatment efficiencies to
calculate the discharges.
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The following list is a list of all methods, or ways to enter data, related to the
discharge data of a WWTP. The list also gives the default order of priority. By
default, all these methods shall be listed in the list to the left. The calculation
routine itself is explained later.

Discharge Timeseries at outlet

Discharge time series at inlet

Aggregated Discharge data at outlet

Aggregated Discharge data at inlet

Load from connected sources (based on measured overflow)
Load from connected sources (based on general overflow data)
Load based on last PE connection registration

NogakrowdhE

Data on WWTP overflow: Overflow related to the WWTP is registered as a
measurement point at the WWTP (see tab measurements). Data on these sources
can be present in different ways (timeseries or aggregated data). The user shall be
able to prioritise the data from these sources. The following list is a list of all
methods, or ways to enter data, related to the discharge data of a WWTP
overflow. The list also gives the default order of priority. By default, all these
methods shall be listed in the list to the left. The calculation routine itself is
explained later.

1. Discharge Time Series at outlet
2. Aggregated Discharge data at outlet

In addition to define the priority of the input data to the model, the user also needs
to define where the overflow discharge point is located compared to the inflow to
the WWTP. This is required in order for the model to calculate the necessary load
figures (see explanation on the TAB calculation of load)

The two options the user can chose between are:

1. “Overflow at the WWTP is located after the Inflow” or
2. “Overflow at the WWTP is located before the Inflow”

The model always function in the manner that if no data are found for a particular
time step for method 1, the model search on method 2, method 3 and so on.
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2.5.10 WWTP_TAB Total Loads

& WWTP-TAB Total Loads M=l E
. . — Select Calculation Period, component and timestep

. Components: . -

Calculation Period: ICDme'I vl | - ecoocs

Lizt1 Select Al | Lol

" Daily ¢ Monthly
Deselect Al |
" Wwieekly Coaegaly oo e

Select Model Input [List | .......
Method to calculate : Select Al Ll
Deselect Al | Calculate | | -------

Report all
Components
:. . ~Show Results for selected combination TEEE
Select units bo be presented: ————————————————— Select Companent  [Comboz j A

Massx’TimeIkg;d vl Mass: Ikg vl
volfime [m3id =] Mok [mz v = — | SEEE

This tab is for reporting purpose only, and to compare results from the different
calculation methods. However the pollution load model uses the same approach.

The user has access to calculate discharges Mass/time and flow data Volume
/time.

The result tables will be depend on if the user has checked the radio button
“Overflow at the WWTP is located after the Inflow” or “Overflow at the WWTP
is located before the Inflow”. Which of the two cases that are applicable for the
WWTP in question is defined at the model input TAB.

The equations for the two alternatives are described below. If the WWTP is a
direct discharge the interface will be the same but there will be no reduction of
load due to treatment.

None of the results are saved to the database
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Select calculation period, time step, model input methods and components ca

The user selects the period he wants to calculate the result for. This may be any
period. The user also need to give the timestep to calculate and present the
results.

Even though the user has set a prority of which method to use for model
calculations, the user may when it comes to calculations for a source, compare the
result based on different approaches. The user select one or several of the methods
he /she want to use . The one prioritised will be in bold?.

1) Discharge Timeseries at outlet

2) Discharge time series at inlet

3) Aggregated Discharge data at outlet

4) Aggregated Discharge data at inlet

5) Load from connected sources (based on measured overflow)
6) Load from connected sources (based on general overflow data)
7) Load based on last PE connection registration

By default all are selected. If the user deselect some of the methods these results
will not be calculated and the key results tables (accessed by the key figures
button) will not be available ( the frames for these methods will be blank with NA
(Not available)).

The user also select which component(s) that should be calculated.

When the user push calculate all selected components for all selected calculation
methods will be calculated.

The equations for calculation are described below. The model functions as
elsewhere if no data are found on timestep 1 for priority method 1, the model goes
to method 2 and so on?’. The model also use interpoaltion and extrapolation
routines as described elsewhere in the application.

In the case of method 5 and 6 the model uses the calculated results on TAB
Connected sources and does not go to the source of the data. In the case of method
7 the user goes to the treatment process TAB to get the input .

22 Maybe it is not necessary to present the different priorities in the same report.
Alternatively the user may change the prioritisation and re-run.

2% |.e for instance if the user calculates by the method “aggregated discharge data
at outlet” and does not find data , the system will search for data according to the
prioritized list given at the model input TAB.
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Calculation of figures for alternative (overflow at WWTP is located after inflow)

Equation
Equations are valid for the model input alternatives:
1) Discharge Timeseries at outlet (method 1)
2) Aggregated Discharge data at outlet (method 3)
Load to WWTP A | Calculated by model | A=B+C
Overflow at WWTreatment B | Model Input
Load to Treatment C C=D+E
Treatment at WWTP D | Calculated by model | D=E/(1-Treffi/100)
Load from WWTP E | Model Input
Local Losses F | Calculated by model | F=E(1-L0ss%/100)
Load to WWTP recipient G | Calculated by model | G=E-F+B

Trefficiency = 0-100% and is read from the list of treatment efficiency for the given timestep , Local losses

are given as % at the discharge pipe for the WWTP.

Equations are valid for the model input alternatives: Equation

1) Discharge timeseries at inlet (method 2)

2) Aggregated discharge data at inlet (method 4)

3) Connected sources-overflow figures from net (method 5)

4) Connected sources-overflow figures as general figures(method 6

5) Connected sources-based on last updated PE regsitration(method 7*

Load to WWTP A | Model Input

Overflow at WWTreatment B | Model Input

Load to Treatment C C=A-B

Treatment at WWTP D | Calculated by model D=C*(1-
Treffi/100)

Load from WWTP E | Calculated by model E=C-D

Local Losses F | Calculated by model F=E(1-
sumLoss/10
0)

Load to WWTP recipient G | Calculated by model G=E-F+B

* Method 7 has input in PE, PE is transformed to Mass/time by the Default
Domestic Pollution production factors
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Calculation of figures for alternative (overflow at WWTP is located before

inflow)

Equations are valid for the model input alternatives: Equation

1) Discharge Timeseries at outlet (method 1)

2) Aggregated Discharge data at outlet (method 3)

Load to WWTP A | Calculated by model | A=B+C

Overflow at WWTreatment B | Model Input

Load to Treatment C C=D+E

Treatment at WWTP D | Calculated by model | D=E/(1-Treffi/100)

Load from WWTP E | Model Input

Local Losses F Calculated by model | F=E(1-
sumL.oss/100)

Load to WWTP recipient G | Calculated by model | G=E-F+B

Trefficiency = 0-100%, Sum loss=losses given as % at the discharge pipe.

1) Discharge timeseries at inlet (method 2) Equation

2) Aggregated discharge data at inlet (method 4)

Load to WWTP A | Calculated by model | A=B+C

Overflow at WWTreatment B | Model Input

Load to Treatment C | Model Input

Treatment at WWTP D | Calculated by model | D=C*(1-
Treffi/100)

Load from WWTP E | Calculated by model | E=C-D

Local Losses F | Calculated by model | F=E(1-
sumLoss/100)

Load to WWTP recipient G | Calculated by model | G=E-F+B
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Equations are valid for the model input alternatives: Equation

1) Connected sources-overflow figures from net (method 5)

2) Connected sources-overflow figures as general figures(method 6

3)Connected sources-based on last updated PE egsitration(method 7*

Load to WWTP * A | Model Input

Overflow at WWTreatment* B | Model Input

Load to Treatment C C=A-B

Treatment at WWTP D | Calculated by model D=C*(1-
Treffi/100)

Load from WWTP E | Calculated by model E=C-D

Local Losses F | Calculated by model F=E(1-
sumL.o0ss/100)

Load to WWTP recipient G | Calculated by model G=E-F+B

Show results for selected combination

The user may report all components (see table below) or choose to present key
figures for each component.

In any case the user needs to select units for presentation as described elsewhere
in the application. The default units are shown in the table.

The discharge components (those which are defined with unit mass/time), will be
shown with the unit kg/d, kg and PE. The calculated numbers are referring to the
whole calculation period. The flow component (defined with unit volume/time)
will be shown with units PE, m3/s or m3.
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<Key Figures>

i, Rezults from Model Calculations-Key Figures M=l &3

- - ~Results from different Methods

5 — Dizcharge Time series at outlet — Dizcharge Time Series at Inlet
: K.ey Figures Kgsd ka PE
. Load to'wiw TP k.en Figurez kKa/d kg PE
: Overflow at Wi TR Load to'wwTF
o Load to Treatment Overflow at WwTR
. Treatment Load to Treatment
: Load from Treatment] Treatrment
. Localoszes B Load from Treatrmertl
X Load to "W TF Recipient Localosses
i Load o 'wwW TP Recipient
- | [reeeeEte Dl s et i DiET ~Aggregated Discharge Data at Inlet
: K.ep Figures kKa/d ka PE
. Load o'W TR F.ey Figures Kosd ka PE
: Deverflow at W TR Load toWwwWTR
: Load to Treatment Owerflow at W TR
. Treatment Load to Treatment
: Load from Treatment] Treatment
. Localoszes B Load from Treatment|
X Load to wWiwW TP Recipient Localosses
. Load to W TF Recipient
: — Connected sources [Dverflow from paint zources) — Bamrsied Sauness (Eerer el de
™ L
: K.ey Figures kasd ka PE F.ey Figures Kasd ka PE
Load to*wwWTF Load toWwwWTF
Owerflow at WwWTP Owerflovs at i/ TH
Load to Treatment Load ta Treatment
Treatment Treatment
Load from Treatment] Load fram Treatmentl
Localoszes Localosses
Load to WM TP Recipient Load to W TP Recipient

— Connected sources [PE last updated) — Treatment Efficiences for given period
Key Figures Kag/d ka FE Used for Calculations(saved) I 4
Load towwWTP
Dverflow at Wi TP Calculated based on
Load to Treatment Dizcharge time series at inlet I_ 4
Treatment atid discharge timeseries at
Load from Treatment! outlet:
Localosses
Load to W TP Recipient
Graphics
] u "

If the user enter the key figure form he/she will come to the following form where
the key results calculated for the selected component with the valid units.

In addition to the key figures for each method the average treatment efficiency for
the calculation method is calculated. This is a check based on two different
methods

1) The treatment efficiencies saved at the WW treatment process TAB and
which is used in the calculations above, and

2) the one which is calculated form the equation (Discharge Timeseries at inlet-
Discharge Timeseries at outlet/Discharge timeseries at inlet)*100 using the
calculation period and time weigthed interpolated average (?).
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If these two figures varies it indicates that the user has not updated the treatment
efficiencies on TAB treament processes with the discharge data which is available
in the database.

<Graphics>

Graphs representing the whole calculation period

The key figures calculated above represents the whole calculation period, and
may be presented as:

¢ One bar graph showing the load to WWTP recipient . Each bar represent a
model method.

¢ One pie diagram for each model method showing the different key figures:
Load to WWTP, Overflow, Load to Treatment, Treatment, Load from
WWTP, Local Losses, Load to WWTP recipient.

Time series graph graph
The user shall also be able to get a time series graph which shows the total load to
WWTP recipients for each time step using the prioritised calculation method.

If the user chooses to do so both the calculated discharge data and the calculated
flow data may be shown together. This graph will read the values form the table
below.

The user may also present these numbers with the real measurements of flow and

concentration, in addition to the discharge timeseries saved on TAB Measurement
and discharges.

Report all components and timesteps

The report all component option will give one table for each component and each
method. The time step (time period will be shown to the left.

The units in the table will depend on what the user has set on the presentation
settings.

Since the model uses the method which is availabe with data on each time step (in
the case when the prioritised method does not have data ) also the method used for
each timestep will be given as information.

Also the figure Mass/(Time*100PE )will be available in the figure.
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Total Load figures

Method 1{calculation period xxxxxx, Timestep xxxxxx)

Overflow at  [Load to ipi ving = on Method

Component1 || oad to WWTP Load to WWTP Recipient MWTP Treatme: Local Losses leakage and overflow Used

Timeperiod katd[ky [PE[Factor |koid ko |FPE |kadwnf koed [kg [PE Jeaed [kg JPE [kaed kg JPE [ [kad]ka [PE o

170 atpd]

SUM sun sur] suf zazzz sum | sun] sum sum| sun] sun{zx | sum| sur] sum [zzz | mnesmanmmemmins AR AN RIS
Overflow at  [Load to Recipi i [ on Method

Component? || oad to WWTP Load to WWTP Resipient WWT Treatme: Local Losses leakage and overflow Used

Timeperiod katdkg [PE[Factor  [kord  [kg |PE  [hatdwoFfkod (ko [PE [katd [kg |PE [kord [kg |PE [ [egrafes |PE [

SUM sun] sur] suy zazzz sum | sunf sum sum|sun] sunfzz | sum|sund sum [szz | mmmanmmmmnmmn AR AR
Overflow at  |Load to ipi i = on Method

Component3 |1 oad to WWTP Load to WWTE Resipient WWT Treatme: Local Losses leakage and overflow Used

Timeperiod kordlkg [PE[Factor  [kord  [kg [PE  [hotdwoFkoed (ko [PE [kord (kg |PE [kord [kg |PE [ [egrafes |PE [

SUM sun] sur] suf zazzz sum | sun] sum sum|sun] sun{zz | sum|sund sum [szz [mmmanmmmanmmin AR AR A
Overflow at  |Load to ipi i (= ion Method

Component * |1 oad to WWTP Load to WWTE Recipient WWTP Treatme: Local Losses leakage and overflow Used

Timeperiod katd[ko [PE[Factor  Tkord  Tho TPE  Trandwod marams Jre Jmara [me JPe Tmaw[ms Jre maidma [FE [x

SUM sun] sur] suf zxzzz sum | sun] sum sum|sun] sunlzz |sum|sund sum [zzz [eommunmmemmnmms R
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2.5.11 WWTP-TAB: DISCHARGE PERMIT

. WWTP_TAB _ Discharge Permits

“Yalidity From “Yalidity to Sampling Method Aequired Authority Reference

B
Corporents =
B
Forpretz =
Corprents =
E
Forporents =
B
E-

—

1
1
I
11
1
1
1
EIRIEIE|RIEIE|1E

WTTTTTTTTT

:
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2.5.12 WWTP_Address

. Industry Address [_ (O]

. — Industiy Identification:

Address 1D {72 Addresz Mame: |T et

—Address:

Foastal Address: Text3

Yiziting Address:  [Tew3

Zip Code; Textd
Pl Text3
Country: Teutd

. — Contact Person Details:

Last Marne Textd First M arme: IT amtd
Title: Textd
Phone: Textd Faw: IT extd
Ernail: T extd

-~ Owner:

Marne: Combiol j |

. ~Link to Building Points:

Owners Building Paints: Building Paints far [ndustn:
List1 * | List2
BE I
L I
< |
i Cancel | ok |

The WWTP address form shall be identical to the address form for industri. The
link to building points is a result of owner registration, but an owner can owe
several building and the user needs to select those relevant for the WWTP.
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2.5.13 WWTP Treatment Method
Remember to include a Identification alternative.

companent  Efficiency[#]

2.5.14 Type of solid waste

A look up table with name and 1D only

2.5.15 WWTP chemical

A look up table with name and ID only

2.5.16 TYPE of sludge and solid waste disposal

This is the old type of sludge handling which shall be kept but renamed
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2.5.17 Type of WWTP Information

2% Station Mela Data

[6] Industries found

B catchment size Static § Nume

bl E Fhytoplaniton db Static \ Strin... Edit
&3 Opprettet Static | Strin..

I B4 hedagt Static \ Strin., Baiety

&5 Leveperiode
Be  NivA-rapport

Dynamic | tr.

Static \ Strin...

4] | x| Close

HE B

(4] I Meta Data Name | Mata Data Type Hew

Type of WWTP Information

Type of WWTP Information Registration
form

2% Station Meta Data Definition

[ :

MName; |

. Type of Data - Dynamic or Static
 Text  Dynamic
" Humeric € Static

 The Numeric Data is in

Clear | | oK I Cancel |
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2.6 Industry
2.6.1 Introduction

A process Industry discharge either to
¢ Domestic WW Network (through net node) or
¢ To local recipients

Before the sources reaches the final destination some of the pollution discharged
to the network are lost due to leakage/retention and overflows.

WWTP

\

O
Industry/—"O Net nod
WWTP et node

Industry

Industry| Industr
wwTp| > < —

WWTP P Q\

Industry/

Proc “wwre

/ Local

Proc o Recipient

Proc| /™

O Discharge pipe
O Net node —»  Flow of water

The changes from ENSIS 2.05 are explained in detail in this specification and are
very similar to the changes at the WWTP module, the major changes for the
Industry module are:

¢ The search for Industry and the presentation of the found items are done as
elsewhere in the application with the possibility of view on map and links to
other parts of the application is possible.

¢ The industry is identified by ID, name and alternative.

The Tabs has been rearranged and some additional tabs have been added.

¢ There has been included and info tab which holds some basic information
about the Industry including a link to adddresses.

*
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The discharge pipe has been somewhat modified according to the changes on
treatment area.

¢ The possibility of drawing A diagram for the industry (the production lines),
and detailed process diagram for treatment plants at the industry has been
introduced. The user has also been given the opportunity to give some more
details about the treatment plant and the sludge handling.

+ The data for calculating discharges has been separated on two tabs.
One TAB contains the processes and the theoretical discharges based on
production/consumption discharge factors, and the second TAB contains
measurements/discharge data resulting from measurements and either taken at
the processes or the treatment plant .

¢ The Measurements are presented as both time series and aggregated data as in
the current application, however some modification has been introduced
especially for the aggregated data. These changes are equivalent with the
changes done under WWTP

¢ Also the user has been given the possibility to introduce several measurement
points at the industry and not only for inlet, outlet of treatment plant and the
outlet of a production process.

¢ The model input tab has been modified in order to prioritse the data to be
used in model calculation. The bypass at a treatment plant is of relevance and
need to be counted for.

¢ The content of the discharge permits tab has been changed.

¢ Anew load TAB with the possibility to calculate the load for the particular
source has been introduced

¢ Several graphics and report has been introduced. Defaults have been
suggested for the graphics, but it shall be possible to change the default. It
shall be possible to save the reports and the graphics to documents linked to
the treatment plant, and access the report generator from the industry.

¢ The industry uses the same functionality as the WWTP when it comes to the
internal treatment plants at an industry, however the look up tables shall be
separated. Among other because of modularization and because the entries of
the look up tables will typically vary a bit from the domestic WWTP

¢ Line of business has been renamed to Industry Type and Activity Type as
been renamed to Industry process type.
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2.6.2 Main Search Form

... ~Main Search Criteria for Industry — Other Selection Criteria

[0 choSeIectFromMap j | Find Industries with 1D Find Industries with Mame —|. - . . .
: (choleltxtSearchForlD —||: cboNejlthSearchName ;| C
Altemative TR

P _I Advanced Search | Search for Industries | R
" | " Apply filter on Industry Type @ ||l=—mo — ] — I

™ Inchude Advance Search criteria L

M.B. Data from: will be shown, | - . ..

Base Alternative

—I ZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZZEEEEE

—List of Industries satysfying the search :
-
New LIl

—

Delete |

Wigw on Map | .....

Domuments “WaterRecipients Measurement Stations Domestic wWiwTPs Report generator

This is the main Industry form search criteria have been kept, however there shall
as in the rest of the application be a list resulting from the search (not a
combobox)

Meaning:

¢ Standard geographical search (by selecting in the tree view and marking an
area on the map)

e Search for industry as a function of defined industry type (identical to present
search criteria but change name of Line of Business)

e Search for industry a function of 1D, name or alternative (standard ENSIS
functionality)

e Advanced search as in the current application

From the found list of Industries there shall be link to other relevant information
which is valid for the found items.
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Documents: When the user presses this button, the document handling system
shall be opened with only those document points that are linked (are made valid
for) to the found Industries.

Water recipients: This is a link to the water recipients the selected Industries
discharge to. A filtered list of Lakes, coastal area and river links (Based on the
upstream node) will be opened (if relevant).

Measurement stations: This will open a link to Measurement stations located
within or linked to the recipients described above.

WWTP: The domestic waste water plant(s) the found industries are connected to
(through net node).

Report generator: The user may enter the report generator with the selected
industries already selected.

Other links will be available when the user enters the specific for each treatment
plant.

If the user wants to create a new Industry he enabled new. If the user wants to edit
or view details about one of the found industries he/she double click on the item
or push edit.

View on map shows the found industries on the map. The right mouse button
applied on the map gives also the discharge pipes and the recipients.
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2.6.3 Overview of TABs

An Industry shall have the following TABS

INFORMATION

DISCHARGE PIPES

PRODUCTION PROCESSES

TREATMENTPLANTS

MEASURMENTS AND DISCHARGES

MODEL INPUT

DISCHARGE PERMIT

CALCULATED LOADS

® & 6 O 6 o 0o

Tabs Industry

[
Ll
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2.6.4 TAB 1:Info

. Industry

| ple Mode M ’_

Sample Mode J |

— i Szrgeple LR Erablesnot in operati = |

I
I |

Vizitting Address
Owner Last Mame and owner First name ’—

I | e e e I G ==

The form functions very similar as to the info tab on the Domestic WWTP.

The main changes from the current application is that the Industry information
registration is done in the industry form and not on the address form. The address
information is only a part of the industry information.
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Industry Identification
The Industry is identified by ID and Name and alternative. Include a combo box
for alternative in the form.

Validity Period

Only the validity from is filled in by the user as long as the Industry still is in
operation. The validity period to is disabled. As soon as the not in operation is
checked the “to” validity period is enabled.

Industry Location

This is the location of the Industry. A main change from the current application is
that the location is defined as an area and not as a single point. The functionality
for defining the industry as an area and not as a point shall be as elsewhere in the
application (ref i.e. adm region definition)

Addresses

The user can link address information for the industry and owner information. As
soon the user has registered the address information the visiting address will be
filled in for industry and the owner name for the owner linked to the industry. .
For definition of address see chapter later in this document.

Details for Industry

The user register the type of industry as in the current application (old line of
buiseness).

<Industry Information>

Also the user has access to register any type of static or variable information.
This function in the same manner as for station meta data and require a new look
up table “Industry Information Type”
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“Station Meta Data | List of Industry Information
Nata Data | Tipe | Vil ‘Valid'my ferlod J Tiné Variation J }
i
Deee
| [~ Meta Data for

Station:

Eastern coordinate:

Industry Information for: /' e

1002, HYD-Qingyang
S S s

-5874 86874930338

12443 8298043706

| Data
Indu Stry XXXX Meta Data Definition:

Static or Dyhamic:
Vlidity Period:
Time ¥ariation:

Walue:

<Industry Diagram>

The user may also get an overview (a diagram) of the Industry based on the

registration of Production processes, treatment plants and how these are linked
together and how they are linked to local recipients or net node.

It shall exist symbols for the following Items:

Process
Treatment Plant
Discharge pipe
River Nodes
Lakes

Coastal object
Net Node

* & 6 6 &6 o o

The diagram might get drawn in a similar fashion as described in the figure of
introduction. The name of the process, disharge pipe, traetment plant etc shall be

written within the symbol.
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2.6.5 Tab: Discharge pipes

. Industry M=l E3
Do Information I Discharge PipeT Process T Treatment Plant T Measurements T Model Input T Dizcharge PermitT Total Loads
— List of Dizcharge Pipes for Industry
List2
Mew
Edit |
Delete |
Wiew on Map:l
— Details for the selected discharge pipe
— Local Recipient:
Mame: I j I
Digtance I m Dizcharge
from Depth: I (D
shore:
r— Dizcharge specifics from Industry to Local Recipient:
Digtance: I m Lo tion) | &
Diiameter of pipe: I cm  Lossesoverflow)] I &
Domuments | ‘WaterRecipients | Measurement Stations Domestic WA TP | Fiepart generator Apply | Ok | Cancel |

All discharge pipes are listed, and depending of which pipe the user has selected,
information which is disabled will change (one display if a discharge pipe to local
recipient is selected and one display for the alternative that the discharge pipe
goes to net node). This is the same type of functionality as described under
treatment area. View on map shows all discharge pipes and the links to both the
local and secondary recipients as desribed under treatment area.

The discharge pipes shall be listed with the following properties:

ID, name, alternative, validity from., validity to, discharge alternative, discharge
to (name of recipient or net node)

The registration of the discharge pipes function in the same manner as described
under WWTP including the general modifications (i.e. possibilities of assigning
losses).
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2.6.6 Production processes

. Industry
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Changes from ENSIS 2.05

The functionality described is the same type of functionality described under
Domestic activity registration (treatment area module)

The functionality is based on the functionality under the process and discharge
data tab in the ENSIS 2.05 application with some modifications. The main
change is that the measurement time series and the calculated timeseries tabs are
moved to the TAB measurements in this functionality description, and only the
production data and discharges resulting from them are kept on this TAB
(Production processes).

List of Production Processes for the Industry

All production processes defined for the industry are listed. The information on
rest of the TAB is a result of registrations for each process and the content of the
information will therefore be updated when the user select another process in the

list.

The user may double click on the process to edit the process information or the
data connected to the process, or create a complete new process.

Data for the selected process ( process name)

Validity period and unit for presentation

This tab is not used for model calculations, but only to show the calculated
discharge data for the validity period the data are registered for (The user can not
select whatever period and chose time step, for this type of calculation go to the
load TAB).

Calculation of discharge and flow data on this tab are based on information on
production or/and consumption of raw material and the calculation is explained
for the registration of data (see below). The user can therefore only select among
those data periods defined for the selected process.

However the user may choose to show data in several unit valid for the selected
period. The user can choose between units of

Mass/time, volume/time, mass and volume. If the user chooses mass or volume
these numbers will be calculated based on the saved mass/time(volume/time)
figure and the selected validity period.
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Graphics and reports

Will come

Discharge data for the selected time period and unit

Discharge data/Flow data will be shown and depends on the selected period and
unit.

The product and raw material which is the basis for the calculations will be shown
together with the data for each component.
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2.6.6.1 Registration of Processes and production and consumption data

[EEmOEAIFCEEss
; — Definition of process " Validity Period
10 M arme: . 3
! I Alternative - | Fror 0 ate 2
Industry Process Sarpple fgodel o ﬂ : [~ Mot in operation
Type: e Gample Node Ta: - : _
e Bample Mods ;I |Enable£not in operation J |
. i~ Link of process discharge: — Description
Dizcharge Pipeslnternal ICombcﬂ j I Mew I Text2
L WWTR

Connected [Form] IDE't'3 jv

™ Disconnected

Connected [ta): IEnabIer’disconnect - I

E arlier Connections: List3

. - Data for the process [for each validity period defined)

— Dizcharge Data bazed on Production

r— Production

Hew

Froduct valdiy Period 1w Mumber _ Unt Lompanent  Value  Unit [mass/time] TV

E dit

Delete

s

— Dizcharge Data bazed on Cansumnption

— Conzumption
Faw materialt Validiy Period TV Number i Hew | tempmat teln Urilmessiie) Uy

Edit |
Delete |

i Carcel | oK |

When the user wants to register data for the process for the first time or to add
data to the process the user goes through edit or new to come to the registration
form.

The first part of the form is for registration of the process and the second half is
for registration of data connected to the process.

The changes from ENSIS 2.05 is that the definition of the process is closer linked
to the production and consumption data for the process.
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Definition of process, validity period, link of process discharge, and
description

This is equivalent to the Process form in the ENSIS 2.05 with some adjustments.
Production process is identified by ID, Name and Alternative.

The validity period has a from and to date and shall function as earlier described
in this application.

Activity type is renamed to Industry process type:

The link of process discharge function in the same manner as in ENSIS 2.05
except for one modification. When a discharge pipe or internal treatment plant is
not in operation any more the user will get a warning when opening the form.
The user needs to change the connections (the user might want to change the
connections for other reasons as well)

The changing of connection shall function in the same manner as described for
WWTP processes.

Data for the process for each validity period defined.

The contents of the TAB Production and consumption data for the process in
ENSIS 2.05 is in this specification moved to this location.

In addition the user will get access to the calculated data for the process based on
these data. The discharge data based on production will be disabled and a result of
the calculation done when entering the production data (see below). This is also
the case for the discharge data based on the consumption. Also flow data might
get calculated (volume/time).

The discharge data based on production and consumption (the two frames) will
change accordingly to which validity period is selected in the production and
consumption table. The discharge data/flow data will be listed wit all components
relevant, value, unit (mass/time or volume/time) and the Time variation. If one
validity period is selected for production data, and the same validity period exist
for the raw material (consumption data) these data will be shown as well and vice
a versa.

If the user wants to edit or create new data he/she pushes new or edit.
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Production Data (New and edit)

wi. Process Data_Production M=l

— Production D ata:

Validiy Period: | =
Time wariation: I j _I
Product; I j _I
W alue: {rumber j _I
~Production Discharge Factors for the peoduct and validity period: —
Component Factor  Unit M
Edit
Show Default
Get Default
Get Previous

. —Discharge Data based on Production

Component Yalue  Unit [massftime] TV

Calculate |

This is the same form as the process discharge data in the ENSIS 2.05 except for
the fact that the discharge factors are connected to the data in this form and not on
a separate button on the process TAB. See also the equivalent for the Domestic
WW activity data in the treatment area module .

The user enter the validity period for the production data, the TV if any, the actual
product and the value. For the validity period and product defined the user also
enter discharge factors. To enhance the registration the user may get default
factors (Depending on the validity period, see description of default consumption
and discharge factors) or get the previous defined discharge factors (the set of
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discharge factors defined for the same process and product for the last validity
period defined). The user may also edit some of these factors or create completely
new ones.

Discharge data/flow data for the defined production data
Based on the registration above the user may calculate the discharge/flow data.
The idea behind this is to simplify the calculation of the model since one

operation is already performed.

Consumption of rawmaterial (new and edit)

. Process Data_Consumplion M=l E3

—Use of Hawmatenal

"W alidity Period: I j _I
Tirne ariation: I j _I
Faw Material: I j _I
Walue: Inuml:uer j _I
— Conzumption Dizscharge Factors for the product and wahdity penod:

Camparent Factor  Unit e
E dit

Shiow Diefault

Get Default

Get Previous

. —Dizcharge Data bazed on Conzumption

Component  Walue  Unit [mazs/time] T4

Calculate |

This function exactly the same as for production. The only difference is that the
user define the raw material and uses the default factors for consumption.
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New/edit Production Discharge Factor
. Production Discharge Factor

Nare o
Combot =] [ ke ach (=] Lo

Drefault factar iz reduced by a facor 0.7 because the

If the user wants to edit the factors or create new factors the user reach this form.
The available units for the factors are the same as those derived from the unit
types in ENSIS 2.05. In addition the following unit types shall be available:

¢ Volume/mass (for the flow component)
¢ Volume/volum (for the flow component)
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New/edit Consumption Discharge Factor

i, Consumption Discharge Factor

e o
oo (=] [Utrebted o ot =] L

Drefault factar iz reduced by a facor 0.7 because the

This function exactly in the same manner as described above for the production
factor, and the same units from the same unit types are available.
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2.6.7 TAB Treatment Plants

. TAB Treatment Plants Mi=] E3

. — Treatment Plants at Industip

List az in the curent application

-  Information about the selected treatment plant:

— Treatment Efficiencies

&l Compaonents " One Component — [validity or cgmpgnj

Component  Efficiency(%]  ValdityPerod TV

Wt Treatment
Procesz Diagram

Sludge Treatment
Procesz Diagram

Sludge Dizpozal

Procesz Details
Feport

S L LS EEEEEEEPEE IS PR S T

The treatment plants tab give and overview of the internal treatment plants at the
industry including sludge treatment, and sludge and waste disposal.

This is the same functionality as described under the Treatment and discharge tab
in ENSIS 2.05. The main changes is that the measurements and discharges data
are moved to the tab measurement.

The functionality described is approximately the same as described under WWTP
(tab Treatment processes and sludge), and hence the modification done in this
module is also implemented for industry.

Other specific changes are described under each section below.
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Treatment plants at Industry

All treatment plants defined for the industry is listed with the same properties as
in the current ENSIS 2.05 application. In addition the property Alternative should
be listed.

The user can edit the plant or create a new one.
Information about the selected treatment plant

If the user has selected a plant the user will get access to information registered
for each of the selected plant .

Treatment Efficiencies

By default the user will get listed the treatment efficiencies for all components for
the last validity entered on treatment efficiency. The user may change the validity
period to be viewed.

The user may however view treatment efficiencies for all validity periods for one
of the components. The user may for this option change the component to be
viewed

WW treatment Process Diagram
This is the process diagram for the waste water treatment process at the plant, and
is a result of the detailed process registration at the plant (see process details)

Sludge treatment Process Diagram
This is the process diagram for the sludge treatment processes at the plant, and is
a result of the detailed process registration at the plant.

Sludge Disposal report
This is the sludge disposal report generated from the detailed registration on the
treatment plant.

Process details

The user may edit or view the process details for the selected plant (see form
below Details for the Industry Treatment plant). The user may reach this form
from this location or under the for Treatment plant for industry (see below).

The form contains basically the same information as stored behind the Treatment
proceess button in ENSIS 2.05.
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2.6.7.1 Industry Treatment Plant (new/edit)

i, Treatment Plant at Industry M=l E
— Treatment Plant Identification . —¥alidity Period
: From =
ID: | Alternative . [Date = (=
: [T Mot in operation
M e I To: IEnaI:uIe.-’nu:ut in Dperatij I

. — Treatment Plant Discharge to [Discharge pipe/TP]

Mame: IName of Dizcharge Pipe j _I
Connected IDate YI _I [T Mot Connected IEnaI:uIe.-’nu:ut in Dj _I

From/To

E arlier ListT

Connections:

- — Treatment Efficiencies
Component  Efficiency(®]  WalidityPenod T ke
Edit
Edit
. —5elect Treatment Method: ——— —Select Sludge treatment Method —— -
Sarpple Mode Sarpple Mode
- Sample Mode - Sample Node
b Sample Mode b Sample Mode
Sample Mode I Sample Mode
Dretails fior the Treatrment Plant k. Cancel

This is the same form as in ENSIS 2.05 except that the registration of treatment
efficiency is directly linked to this form and not on a separate button.

Treatment plant identification should be done by 1D, Name and Alternative.
Validity priod of Treatment plant

The validity period is connected to the treatment plant and has a ”from” and a ’to”
period. Functioning in the same way as described elsewhere in this specification.
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Treatment plant discharge to:

A treatment plant can discharge to another treatment plant or a discharge pipe.
The connection may change over time i.e. to a new discharge pipe, to another
internal treatment plant etc.

The user register the connection and when the connection is valid from. If the use
change connection he/she would have to enable not connected and fill in the to
date. The discharge pipe will jJump down to the earlier connection list and the new
connection will get a from date = ” To date” from the last connection.

Treatment Efficiencies
The user may enter treatment efficiency for the relevant components.
The functionality shall be exactly the same as described in the WWTP module.

Select treatment method and sludge treatment method

This is the same functionality as in the current ENSIS 2.05, but it shall be
modified as described under WWTP. However, the treatment method and
thesludge treatment method is two separated look up tables belonging to the
industry module and not only the WWTP module.

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario
handling 2-166

2.6.7.2  Details for the Industry treatment plant

im, Detailz of Industry Treatment Plant

| i = corperen 5
— ass

Teutd

-

—
—
—
’7
—
—
—
’7
—
—
—
’7
I—

W

This functionality is described under the WWTP module and shall function in
exactly the same manner.
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2.6.8 TAB Measurements and discharges

This will function exactly in the same manner as described under WWTP except
for the fact that the station reference will be a fixed list, but contain all treatment
plant and processes defined at the Industry. The objects shall be listed with
Industry name, Process/treatment plant name.

Under the option Measurement/discharges Timeseries this will affect the
dataseries definition form (station will not be disabled) and under *“Aggregated
Measurement and Discharge data” Station must be implemented as a property in
all list and registration forms where measurement position is a property.

If the station is a “process” the process can not be linked to a measurement at
inlet.

2.6.9 Model Input

. Industry M=l E3

Information T Dizcharge Fipe T Process T Treatment F'IantT Measurements T Model Input T Discharge PermitT Total Loads

— Model Input For

Mame of process or I[;Umbm j
treatment plart:

— Priority of input to the data model

— Priorities on W TP

' Lizt of Methods

- Priorities on Proce:

Methods Mever used

Lizt of Methods Methods Mever used

]

— Drata for Wi TP overflor

' Lizt of Methods

" Overflow at the WWTP is located AFTER the Inflow " Overflow at the WWTP is located BEFORE the Inflow

Methods Mever used

1§ 11 13

Domuments | ‘WaterRecipients | Meazurement Stations DomesticWWTPl Fiepart generator Apply | QK | Cancel |

The model input functionality has been change from the ENSIS 2.05 application
and shall function exactly in the same manner as described under WWTP.

The difference is that the priority of the model needs to be given for each process
and each treatment plant defined
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The user needs to select from a combobox, and use the apply button to register the
model input priority for the actual process./treatment plant.

In the cases when the user defines the priority of a process the data on Treatment
Plant overflow is disabled.

Treatment Plant

The priority for a treatment plant at an Industry will as default have the following
options:

1) Discharge Timeseries at outlet

2) Discharge time series at inlet

3) Aggregated Discharge data at outlet
4) Aggregated Discharge data at inlet
5) Process discharges

If the upstream object of the treatment plant is a process, option 5 will be
disabled.

The priority of overflow at the Treatment plant will be

1. Measurement at outlet
2. Aggregated data at outlet

Process

Discharge Time series at outlet

Aggregated discharge data at outlet

Process discharge data based on production

Process discharge data based on consumption of raw materials

el NS

The model will calculate the discharge “beginning at the disharge pipe”. If the
first object after a discharge pipe is a treatment plant, the model will calculate the
discharge based on the priority given above, except the 5 option. The equations
will be as described under WWTP. The model will only go to the next object if no
data are found.

If the next item is another treatment plant, and no data were found on item 1, it
will loop through the priority given and the output from this second plant will be
the input to the downstream treatment plant. The discharge from the first
treatment plant (the most downstream) will then be calculated based on the
equations given for WWTP (overflow at the WWTP needs to be subtracted and
the amount which goes to treatment needs to reduced by (1-treatment%/100)) .

If the upstream object is a process , the system will only go to search for data on
the process if none of the 4 other options at the treatment plant have data in the
actual period. If it goes to the process the system will use the priorities given for
the process.
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It is not possible to set priorities like Measurement treatment plant 1,
measurement treatment plant 2, and aggregated data process x (unless these other
options have been selected as never use). The system will always loop through the
priorities given at the first object, than the second, than the third etc, and it will
only jump to the next object if there are no data on the priorities given for the first
object.

Discharge permit

The functionality for discharge permits will be exactly the same as described for
WWTP. Except for the fact that when the user defines the discharge permit he
will link it to a discharge pipe. The user can link only one permit to one discharge

pipe, unless the permits do not have overlapping periods.

(The discharge limit related to PE shall not be implemented for Industry)

w. WWTP_TAB _ Discharge Permits =1 E3

- Defined Discharge Permits for the plant L Add link to
Wabdity From Walidity to Sampling Method Required Authonty Reference _/’r;,\,//d | dl SCh arge plpe
Edit | D
Delete
- ~Conditions for selected
& Treatment  Average  Max Totsl  Mumber  Mumber
Efficiency  Concentt  Concentt  Load Samples  Samples
[%] mal mg/| Kofyear Inlet Outlst
{Component 2 x| | | | | | |
IEomponent'J d ] I I | | I _I LI
[Component 4 7| | | [ [ [ | e |
ICumpunentZ L] ] I | | | I _I LI
|Eurwonent3 = | | [ [ | s |
IEomponent# E‘ I I l I I I _I LI
IEomponent? :_I ] ! I I I ! ——I LI
|E0mp0nent4 :J ] I l I I l -—»—J —,-S-J
IEomponentZ :] I I I I I I ___J _2(.._]
More Components Apply
oK | - Cancel |
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2.6.10 Calculated loads

. Industry

EC-

Dizharge Fipe Total Load Losses Total Load to Local recipient AW TP Local Recipient AW TF
Dizharge Fipe 1

Dizharge Fipe 2

SUM

EC- EC- e |

Mame of TP Load to TP Overflow at TP Load to treatment Treatment at TP Load from TP Dizcharge To

Mame of process Load from Process Discharge To

_porms | ot | o ote] oomsioc | ot ww || o || s |

See reports for WWTP (not posssible to report PE)

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario
handling 2-171

2.6.11 Default Production/Consumption Discharge Factors

Rename: Process Type

=¥ Default Factors

Activity TrpeJ
=& 1, Water
- &7 Industry

.. E¥B 0 Coviipn lmdurse
KU I

- [0] Default Consumption factors found
Component (... | Fuel \ Raw Ma... | Factor | Unit | validity Period |

~ [0] Default Production factors found
Component (... I Product I Factor I Unit I Validity Period I Hew I

Default Treatment Area factors found

Default Production/Consumption discharge Factors

The registration of default factors for production and consumption function the
same way as in the current ENSIS 2.05 factor except for that medium is not
relevant, the treatment area factors are removed and available on separate forms
(see Treatment area module), and the factor shall not be dependent on the region.
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2.6.11.1 Registration of default production Factors:

in. Default Production Discharge Factor [_ O] =]

- .~ Production Factar For

Process Type: |5 ample Mode o
--------- Sample Hode
F— Sample Hode
Sample Hode ;I _I
Compaohent: Combol j _I

- . ~Walue and walidity periad:

Factor: IE:::mI:u:u'I j Iunit j _I
Walidity Period [start); | j _|

[ MatWald
Yalidity Period [end]: | j _|
SRR 0K Cancel

The registration of the default production factor functions in the same manner as
in ENSIS 2.05 except for the fact that the validity period has a from and to period.
In this manner default factors may change over time (as in the current
application).

The defualt factors for the same Industry process type, and component can not
have overlapping periods. If the user define one default factor to not be valid any
more, the "new” default factor must begin where the last one ends. If the user tries
to define the default factors with overlapping and not continuous, the user will get
a warning and will not be able to store the new default factor.
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2.6.11.2 Registration of default consumtion Factors:

im. Default Consumption Discharge Factor

5 ample M ode
Sample Mode
Sample Mode

Corbot o] [ o] L]

I ||
r

I ||

This functions in exactly the same manner as described above.
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2.6.12 Industry addresses

The link to building points is a result of owner registration, but an owner can owe
several building and the user needs to select those relevant for the industry.

im. Industry Address

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario
handling 2-175

2.6.13 Type of Industry Information

Type of Industry Information
2% Station Meta Data M= E3
6] Industries found

"] | Meta Data Name I Meta Data Type New

X Catchmant size Static \ Nume..

flade Phytoplankton db  Static \ Strin. Edit
s Opprettat Static \ Strin
I B4 Nedigt Static \ Strin. Delate

s Leveperiode Dynamic | Str
] e MiVA-rapport Static b Strin.
< ] clese Type of Industry Information Registration
s form
[ ldentification -
; P
HName: |
-. Type of Data Dynamic or Static
' Text " Dymamic
" Mumeric " Static

~ The NHumeric Data is in

Clear | QK I Cancel |

This is a new look up with the same functionality as station meta data definition.
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2.7 Overflow, agriculture, aqua culture, deposits and other point
sources

2.7.1 The scientific purpose of point pollution sources, and other sources

The idea of the pollution sources is to provide a closer to complete picture of all
possible pollution sources discharging to water. Important sources, from a general
point of view, are already included in the ENSIS 2.05. In certain areas other
sources than the included ones are big contributors of pollution. Examples are:

e areas with intensive agricultural activity representing a point source to
pollution, including domestic animals (cows, pigs, hens, etc)

e Areas with poor waste water facilities resulting in large amounts of overflow
at the network and the waste water treatment plants.

e Areas with fish farming

e Areas where other point pollution sources contribute significant to the
pollution budget

The pollution budget model shall include all existing and all new pollution
sources, and hence gives a complete pollution budget to water.

There shall therefore be included a new pollution source called point sources.
These sources shall handle pollution related to overflow at the sewerage
network, waste dumps, point sources from agriculture, aqua culture,
infiltration and a general ""user defined™ point sources.

2.7.2 Common use of forms (point sources)

The idea is to use the same form for all the new point pollution sources ( overflow
at network, agricultural point sources, aqua culture, waste dumps, infiltration, and
others). The only difference is that some controls will be disabled as function of
from where the form is opened. In a similar manner, default values and content of
lists will also vary as a function of from where the form is opened. The details for
this are specified later.

The reason for reusing forms is to reduce the amount of working needed for
programming, reduce errors, simplify testing and lower the user threshold.

The result of this is that the same registration form is opened several different
places in the application, see the proposed new menu structure in the beginning of
the specification for location. The places the new registration forms are invoked
are indicated by NEW registration form. The registration forms and the related
forms (search form) is described only one place in this specification.

The new point pollution sources also need a new look up table. This table is also
located several places in the proposed new menu structure. The places the new
look up tables are invoked are indicated by NEW look up.
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2.7.3 Main search form

& Search Point Sources =] 3
. —Geographical Selection: —Other Selection Criteria
II:D'T'b'jI j _I —Find Sources with 1D
IEamha'I j |t>:tSearu:thrID S
Here comes a geography tree-view S
—Find Sources with Mame s
IEomth j IthSearchName oo
- Alternative
-+ (- 5elect Point Pollution Type -+ -+ - -0 = T
. o _ P Advanced Search |ZZZ:ZZZ:
[ Infiltration [ Agriculture ppoonoo0i——————————ocoos 0 9
-------- Include ad d h criteri
[ Overflow at netwark [T Aquaculbure | - W itz stvansed ssani ol
[~ Deposits [~ User Defined Search for Sources |
. ~Point sources satisfying selection criteria EEEE
Textl Mew il
Edit | ca ]
Delete | Sl
Wiew on Map | .
R E xit IZZZ:

Geographical selection:

The geographical search for objects are standard functionality in ENSIS. The user
can search both by use of the tree view, containing adm region, catchment,
treatment area and user defined area, and the user can search freely via the map,
by selecting the map, pressing the map-button and then do a standard search. The
co-ordinates of the selected search shall be compared with the co-ordinates of the
individual point pollution sources. The geographical search shall work in a way
that all points that are within the defined search area (and fulfils the other defined
criteria), shall be found.

Id, name and alternative

The user can also search for point pollution sources by use of the 1D, name and/or
alternative. The ID shall be a numeric and the name and alternative shall be a text
string. The combo box search for IDs shall contain "equal to, greater than, ..."
(standard items in this list) and the combo box related to name and alternative
search shall contain "match entire string” and "Any part of string". In other words,
this is standard ENSIS functionality.
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Select pollution type: This shall contain the following items:
o Infiltration

e Overflow at network

e Deposits

e Agriculture

e Aqua culture

e User defined

These are the same as the radio buttons in the registration forms. The user shall be
able to limit the found objects by checking only the relevant types for the search.

The default checking of pollution types shall be a function of from where the form
is invoked. For instance, if the form is invoked via Pollution sources | Agriculture
| Point sources, only the Agriculture item shall be checked. If the form is invoked
via Pollution sources | Domestic waste water | Overflow at network, the Overflow
at network item shall be checked. The user can add more point source types by
checking more of the check buttons.

Advanced search: This shall open a form where advanced search criteria are set.
The check button "Apply advanced search criteria shall automatically be checked
when the user closes the advanced search criteria form.

Search for sources: Pressing this button shall start the search. The button shall
switch to "Stop search™ as soon as it starts to allow the user to stop the search
before it is finished.

The grid control showing the found objects shall list the following properties: ID,
name, type of object (infiltration, overflow at network, agriculture, etc), the name
of the water element/WWTP it is linked to, eastern and northern co-ordinates,
altitude above sea level, and areait represents (if any) It shall be possible to sort
the search result by clicking on the top of the column. The ID shall be sorted
numeric.

The buttons New and Edit shall open the form for registration of point source
with the tab Identification and treatment in focus.

The Delete button shall remove the object, if the user has sufficient rights. If there
is data in the "point pollution class", the user shall be prompted with a warning
saying this, and be allowed to remove all the data in one job.

View on Map: When the user pushes this button, the point (location of the source)
of the selected sources shall be shown on the map. If no maps are open, an open
map dialogue shall appear. If one map is open, the points shall be shown directly
on this, if several maps are open, the user shall be asked to select among opened
maps. The selected points shall be shown with a different layout (or blink) than
other shown objects. This type of functionality is present in the current
measurement module (station), and is also described her in this specification.

The Exit buttons closes down the form.
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<Advanced Search>

. Advanced Search Crternia |

— Industries which discharge to local recipient: ——  Industries with data within
|_ River Modes Alternative:
|— Lakes IIII, Baze Alternative j
Walidity Period:

|_ Coasts J |
Select All | Production
Dezelect All | [ Raw Material:

— I_ Products

— Municipal W¥TFPF % Het nodes
[ wnTP

|_ Met Modes
Select All |
Select All | ! =
Deselect All
Deselact All | /‘%

— Medium and Components 17 W LTI CR A S =
Mediums & . .
u Campanents: LE 1 Al [ Activity Type: & 1. Lk
LE 2, Water [ GG 2, Water

Components:

Select Al |
Leselect All |

ﬂl oK

/

Replace this part of the form. It shall be
replaced with search for owners (a check
list with all registered owners in the
project).

Replace this part of the form. It shall be replaced with search for text entered in the
description field (free text search). There shall be a combo box with two items
("Match entire string™ and "Any part of string™), and a field where the user can type
what text he wants to search for. In other words, standard ENSIS functionality for
search for name of objects.

The advanced search criteria for point sources shall be implemented similar to
how it is implemented on industry and diffuse source, and how it is specified for
WWTP and treatment area.
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Change the name in the frames in the upper part from industry to point pollution
sources.
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2.7.4 Overview if Tabs
A point source shall have the following Tabs.

Identification and treatment (1)
Production and discharge data (2)
Measurements and discharges(3)
Input Model (4)

Pollution Load (5)

* & & o o

. Point sources [TABS]

For the point sources Infiltration and overflow at network, tab 2 shall be disabled.
In addition it shall not be possible to enter information about treatment at source
for these two sources. In the case of infiltration it is not relevant to enter loss
figures for the discharge pipe.

There shall be some links established for the point sorce (as shown on the figure).
In addition a link to report generator shall be established
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2.7.5 TAB: Identification and treatment

. TAB 1:1dentification and treatment

.. ~Source Identification ] C

|0 of Source:; Il:-:HD Mame of Source:; IlHtName Alternatiwe
Select Point Pollution Type
e Cwner: ||:-:-mbo1 =l
= Infiltration = Agriculbure
= Owiflowe at network = Aquaculture Description:
Text2
 ‘wWaste Dumps = Uzer Defined
[ —Geography
Drefine on bap: choSeIectFranap j | — Representation area:
Lizt1 List1
Co-ordinate sygtem: choSeIectmeMap j . |
Easter: It:,:t”j ot |
Marther: It:-:HD
Altitude: [masl): IthID
. . —Treatment Facility ———— ~Discharges to
Sarpple Maode A! Dizcharge Fipe: IComI:u:Q j I
- Sample No = Recipient/net node IName of recipient ar net nod
e Gamnple No
4 3
—I In cazes of no overflow, the discharge
would have gone toWwW TP IName of WAWTH j
. . —¥anable data
- — MHew
Standard variable functionaliby
Edit I
Delete I

This is the first tab, and it describes the geography related to the point source, the
treatment facility and the discharge pipe/discharge location.

ID: This shall be a numeric.

Name: The name shall be a long text string.
Alternative: Combo box with alternative as a long text string

Type of source: The user must select what type of point source present object is.
This shall be done with use of radio buttons. The following options shall be
available: Infiltration, Overflow at network, Waste Dumps, Agriculture, Aqua
culture and user defined.

The default checking of pollution types shall be a function of from where the form
is invoked. For instance, if the form is invoked via Pollution sources | Agriculture
| Point sources, the Agriculture item shall be checked.
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The user shall be able to open the point sources form via one menu item (eg.
Agriculture), but still store it as another type (eg. wastedumps), by changing the
radio button checking.

Owner: The user shall be able to link an owner (from the classOwner), located
under Addresses in the menu to the selected point pollution. The control shall be a
combo box. There shall be a "New"-button beside the combo box.

Geography

This frame shall be standard ENSIS functionality. The user shall be able to define
the point of the object, by clicking on the map or by typing the co-ordinates
directly. The first option will make use of standard ENSIS tools, meaning the user
selects the map, invokes the draw point mode, clicks a point on the map and paste
the co-ordinates back into the form.

The user shall be able to manually type the co-ordinates.

Altitude (m.a.s.l.): The user shall be able to enter the altitude of the point. The
control shall take decimal numbers (eg. 22.5)

Representation area

The idea with these controls is to allow the user to define that the point source
might actually be valid for an area and not only a point, even though the source in
ENSIS is represented as a point. For instance, the discharge data from a "point
source" in the agriculture, might be an integration of several minor sources from
an administrative area.

The region tree view shall in general contain adm region, catchment, treatment
area, user defined area and coast and marine area. But Coast shall only be
available in the region tree view when "Aqua culture™ and "Others" is selected

The user must be able to select several items from the tree view by clicking them
over to the control to the right.

The selection of representative area shall be optional.
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Treatment Facility

All point sources (except Infiltration) might be linked to treatment facilities. Same
functionality as described under treatment area. The treatment facility treeview
shall be implemented with the same functionality as described earlier, but it shall
be a separate look up table linked to all point sources except domestic WW and
industry.

Discharges to:

The user selects the discharge pipe the source is linked to or create a new one.
The functionality of the discharge pipe form is exactly the same as described
under WWTP (see forms below).

However, when the source is defined as an infiltration source, the option “Local
recipient in the discharge pipe registration form shall be disabled. Also the frame
where the user assign loss figures to the discharge.

Remember to include a combo box with alternative on the following forms.
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. Dizcharge Pipe [Alternative discharge to Local Recipient]
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Discharge Pipe [Alternative discharge to Intermunicipal W' TP)

... =]

— Identihication of dizcharge pipe:

1D I Mame: I
‘alidity Periode{From]: |Date x| [ MNotin operation
Walidity Periade(Ta]. IEnabIeant i Dperatij

— Discharge Alternative:

" Local Recipient " Domestic Wi nebwark

— Discharge Location:

— Domesztic %W TP and Secondary Becipient:
Met Mode: j _I ﬂl
W TP |Name _I
W TP Dizcharge Pipe: INamE _I
Secondary Recipient: INamE _I
Distance from shore: I m
Dizcharge depth: I m

— Discharge specifics from theW'W TP to the intermunicipal WwTP:

Digtance: I m Lozzes(leakage] I X
Diameter of pipe: I i Lozzes[overflow) I X
Lozzes are LizH Motes:
azzighed to; Textd

B Cancel QE.

When overflow at network is selected, the discharge alternative to net node is
always disabled. Also the user in this case has to fill in the WWTP the discharge

would have gone to (if not in overflow) .

Since only one discharge pipe can be connected to the point source at a time and
the discharge pipe is only valid for that point source. The validity period of the
discharge pipe will give the period of connection to. As soon as one discharge

pipe is disconnected (not valid) it will be an entry in the look up (This will

function exactly in the same manner as described for discharge pipes to WWTP)
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Apply: Stores everything to the database without closing down the form.
OK: Stores everything to the database and closes down the form.
Cancel: Closes down the form without any storage.

Variable Data

This is standard functionality in the application(but shall be replaced by Point
source information ?? as specified for Industry and WWTP)

Required information
ID, name, alternative, type of source, eastern and northern shall be required

information. The rest shall be optional. Link to discharge pipe/discharge location
shall also be required.
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2.7.6 Production and Discharges

T T T P T T T T T e L NP T T T T T N S TS — 11T e TR

R S _ |
| _D i;c;h.a.léés. t.o.t.li;(;h.a.[g.'é poml ....................................................................
| Source Type Yalidity Period Compongnt  Dizcharge Value Dizcharge Unit TV Mew
E dit |
Delete |
— Production data are registered for : - .F'.n.Jl:-Il..lc.li.o.n-[ia.l.a: """""""""""""""
Foint Pollution Type: W alidity Period: I j _l
Source: Tirne variation: I j —I
Source Type: Combo? j _I Walue Jrumber ﬂ _I

— Discharges for given validity penod:

. - Dizcharge Factars for given source and validity period:

" C t Discharge Val Unit
Caornponent Factor  Lnit Mew | Shaow Default | Sl R "

Edt | GetDefaut |

Delete | Get Previous |

Calculate | Store o default |

.~ Treatmert efficiencies for given source and validity period — Treatment before Dicharge point:

Treatment

! : Efficiencies
. Edit |

| . Get Previous |
. Delete |

! . Calculate |

I Apply registration to the list

— C £ Disch, Wal Uit
Component  Treatmert efficierciel2) g | Get Default LSt SECEACS n

This is the second tab of the point sources, named Production and Discharge Data.

This information in this tab is based on the same principle as treatment area when
it come to creation of discharges based on theoretical/empirical discharge factors
depending on the type of source.

The upper part is the already calculated discharges based on registration in the rest
of the form.

If the user select one item in the list the data used to calculate the discharges will
automatically be filled in the rest of the form. If the user wants to enter new
discharges he/she presses new, and the rest of the form will be left blank If the
user wants to edit , he/she can do so but need to recalculate the discharges adn
apply the registration to the list.
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Production data are registered for

Point pollution type and name of source is given from Tab 1. In addition the user
has to register the source type. The source type is a combobox where the user
selects one item. The combo box is getting data from a new look up

Called point pollution source type. The source type is linked to the point pollution
type (i.e agriculture) and is typically manure-hen, manure-cow, siloproduction-
cow, salmon production etc. Not all items from this look up table shall be shown,
only those that have checked to be relevant for present pollution type (overflow at
network, waste dumps, agriculture, aqua culture, others).?*

Production Data

Validity period: The data entered in this form shall be assigned to a specific time
period. There shall be a standard combo box and a <...>-button for defining a
validity period which is not available from the combobox.

Time variation: This shall be standard time variation functionality. The time
variation will be identical to all the data entered below (not variable data, which
has its own time variation) for the given validity period.

The value representative for the source type must be given, the value is given with
all units derived from unit types that have time in the denominator (eg. count per
time, mass per time, volume per time, etc, and from this kg/day, tonnes/year, etc)

Discharge factors for given source and validity period

Show default: Pressing this button will open the form where the point pollution
discharge generator factors are defined (a similar form as the emission/discharge
factors, but a separate look up) are defined. The form shall be opened with no
selections made.

Get default: Pressing this button will get (retrieve) default factors for the selected
source type and component. In addition, the validity period of the point source
must fit the validity period of the default discharge factors.

Get previous will allow the user to select the discharge factors which were defined
for the same source and source type the last validity period which was defined.

Store to defaults: If the user has defined discharge factors, related to a source type
, component and a specific validity period (validity period of the point source),
this can be saved as default discharge generator factors The system must check if
the combination of source type, component and the specific validity period
already exist in the library of default factors. If so, the user must be prompted with
a message asking if he wants to overwrite existing combination.

The user may as elsewhere in the application create a new factor, edit an existing
factor or delete a factor.

2 It might be thought through if the production factor should move to the definition TAB in order
to have one source per source type, and not a mix for a source
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If the user push calculate he/she will transform the production figures and
discharge factors to discharge values (mass/time). Automatically unit conversion
must be carried out from the "Value unit" and the "Discharge factor unit".

Treatment efficiency for given source and validity period

If the user wants to it is possible to reduce the discharge figures calculated above,
because of treatment at source. The default treatment efficiencies is a result of
registration of treatment facility. The user may also get the previously defined
treatment efficiencies. If the user chooses to create a new/edit the defaults he/she
can do so. The form will be the same as defined for the treatment area module.

If the user push calculate he/she will calculate the amount of the discharge above

which is treated in unit mass/time according to the formula
=Discharge from source* Treatment %/100.

Apply registration to list

If the user applies the registration to the list the values calculated will be saved to
the database. The discharges to discharge pipe/collection point will be calculated

by:
Discharge to Discharge Pipe =Discharge from source-Treatment

If the user has not calculated treatment for some of the components the value will
be calculated as:

Discharge to Discharge Pipe =Discharge from source

Graphics and reports

Will come

Example 1: Agriculture:

Column name Value
Source type Silo fluid
Value 2000
Unit Kglyear
Component PTOT
Discharge value 24
Discharge unit Kglyear
Default discharge 12

factor

Default discharge
factor unit

g/kg (g PTOT per kg silo
fluid)

Treatment (%)

50
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Example 2: Agriculture:

Column name Value

Source type Manure from Cows
Value 300

Unit N/year

Component PTOT

Discharge value 9

Discharge unit Kglyear

Default discharge | 30

factor

Default discharge
factor unit

G/n (g PTOT per number of
COWS)

Treatment (%)

40

Example 3: Aqua culture:

Column name Value
Source type Salmon (fish)
Value 20

Unit Tonnes/day
Component NTOT
Discharge value 22

Discharge unit Kg/day
Default discharge | 1.1

factor

Default discharge
factor unit

G/kg (g NTOT per kg of
salmon)

Treatment (%)

0
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2.7.7 Measurement and discharges

. WWTP_TAB_Measurments at WwWTP [ [O] x] |
Show Measured data at the WWTP as: .~ Select Measurment Points:
¢ Measured Timeseries R e e
¢ Aggregated Data T Measurment at Dutlet | bbb
. Data Series Search Criteria
|l STearch Criteria I.I M Search for Dataseries I
. -~ Found Dataseries
Station [ component... [unit [ wal period | Meas. Position [ sampling Method
< | >l
Station I Component... I Unit I Wal. Period l Meas, Position l Sampling Method
]
-~ - | |
Hes Aggegdion Select Ti = | I
: et I _I Filter Flags I
. ﬁ MI Show Graphics. I Messurements I oA eheck I
. fest pfie o Print Data I Copy to Clipbaard I QA2 check I Slose I

On this TAB the same functionality as described under the WWTP |
Measurements shall be implemented. The only difference is that only
Measurement at outlet shall be available, and the station reference shall be the
name of the point source.
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2.7.8 Tab Input data model

=¥ Point Sources B

urce Identification

10 of Source

Mame of Source: fV
9 - e
~Select Point Pollution Type ————

(" Owerflow at WWTP

™ owarflow at netwark Agqua culture

" othar

. Priority of input data to model

— Data on pont source -
tdethods by priority: Mever use:

Up | List of mathods Right | Methods newer used
Laft
Drown |

This is the tab of the point sources, named Input data model.

Priority of input data to model:

This shall be used for model purpose, and will only have any affect when the
pollution budget model that includes all sources is executed (and on the load tab).
The list shall have the following content, from top and down (as default). By
default, all of the three methods shall be located in the grid control to the left with
the following priority:

1. Discharge Timeseries at outlet
2. Aggregated discharge data at outlet
3. Discharge data from production figures

The user shall be able to move the items of the list up and down by use of the
arrows on the right-hand side of the list. The most upper item shall be used as
input when the model is included.
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2.7.9 Tab Pollution Load

Same functionality as for Industry. Except replace Discharge pipe with source type and
only show discharge from the different source types and the amount removed
during treatment.

Select source type

Tolalload Losses TolalLoad to Local recpient/wWTF  Local RecipemtAw TP
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2.7.10 Point Pollution Source type (look up)

One new look up table has to be constructed to support the new terms. This form
shall be used to define what type of pollution that is described, and more detailed
than agriculture, aqua culture, domestic, etc. Typical items that will be included in
this list will be:

Manure-Cow
Manure -Pig
Manure -Hen
Or only manure
silo-Cow

silo -Pig

silo -Hen

or only silo
Salmon farm
Etc

There shall be a way to check which of the items that shall be available for what
main point pollution type (overflow at network, waste dumps, agriculture, aqua
culture, deposits, others).

Discharge factors shall be linked directly to these point source types. It is not
relevant to link the factors to geographical region.
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2.7.10.1 Point pollution source type, main form

. Point Pollution Source Type =] E3
. —Defined point pollution source bppes ——— "
. . . M ew
D M ame Linked to point pollution types Flag
E dit
Delete
Dizcharge
factors
Cloze

This is the form that lists defined source types. Properties to be listed are ID,
name and what point pollution types the source types are linked to (eg, overflow
at WWTP, overflow at network, agriculture, aqua culture, deposits, other). The
flag shall say if there are discharge factors linked to the source type or not.

It shall be a list that allows the user to sort on the individual properties by clicking
on top of the column. The ID shall be sorted numeric, not alpha numeric.

<New>: Opens a blank registration form.
<Edit>: Opens a registration form with selected item read into it.
<Delete>: Delete selected item from the list.

<Discharge factors>: Opens a form where discharge factors can be linked to the
selected source type (form described later).

<Close>: Closes down the form.
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2.7.10.2 Source Type Definition, <New> and <Edit>

i, Source Type Defintion M=] E3

— Definition
ID: IID [inteqer] Mame: IName

Linked to point pollution types

[T Infiltraticon ™ Agriculture
[~ Owerflow at network [T Agua culture
[T “waste Dumps [T Uszer Defined
Ok Cancel

This is the form where new source type definitions are defined. A standard look-
up table consisting of ID and name shall be created. The ID shall be of type
numeric, and the name shall be of type string.

The idea behind linking to a pollution type is to limit the number of items in the
list of source types when these are defined for the individual point pollution
sources. When the user defines a point pollution of type "Agriculture”, only the
source types that have agriculture checked will be present in the combo box when
the user wants to assign discharges to the point pollution

By default, all pollution types shall be checked.

<Discharge Factors>: This button opens up the form where discharge factors are
linked to the selected source type (form described later).

<OK>: Stored the information to the database.

<Cancel>: Closes down the form.
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2.7.11 Default Point Pollution Discharge Factors

im. Default Point Pollution Dizcharge Factor

. ~Point Pollution Source Type
ID: M arne
- ~Dizcharge Facorz for the zelected zource type:
Component  “alue Uit “alidity From  “alidity To Mew
Edit
Delete
- —Registration of Factors
Component: ||:,:,m|:,,:,1 j I
W alle: [Testl [unit = |
[ List &l Units
W alid Frar: ||:,:,m|:,.:.1 j I
[T Mot*alid
Walid Tax ||:.:,m|:..:,-| j I Apply registration to list

This is the form where new discharge factors related to the source types can be
entered, and existing ones edited. The form shall not be available from the menu
line, only from within other forms. For this reason, the source type is already
selected when the form is opened.

Source type identification: ID and name are read from the previous selection and
shown for information. These fields are not editable.
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Discharge factors for the selected source type

All discharge factors valid for the source type are listed in the table.

If the user wants to create a new factor or edit an existing one he/she may do so.
New: the registration of factors part of the form will be blank

Edit, the registration form will be filled with information from the selected item in
the list. The user may edit the data and apply the changes.

Component: select from combobox

Value: This shall be a text box where the user can enter a numeric value (float).

Unit: This shall be a combo box by default listing units derived from the
following unit types:

Mass/mass
Volume/mass
Count/mass
Mass/volume
Volume/volume
Count/volume
Mass/count
Volume/count
Count/count

We are a bit concerned that this might not be sufficient in some cases. For this
reason a check saying, "List all units" is included. This shall by default not be
checked.

Validity period: This is a validity period with a “from” to “to” date as described
elsewhere in this specification.

Apply registration to list: This button will move the selected item in the controls
to the list and prepare the form for new selections. Keep the validity period and
the unit similar to the previous, and clear the value, value unit and the component.

OK: Pressing this button will save the selections in the Registered factors to the
database.

<Cancel>: Closes down the form without saving anything to the database.
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2.8 Diffuse sources (agriculture, runoff from urban area and user-
defined diffuse sources)

& Search for Diffuze zources

—Geographical Selection of Diffuse Sources ————————— — Other 5Selection Criteria
IN.:. Opened Mapis) j m —Find objects with ID
-
-] Ad. Regions I JI ! Alternative
Eﬂ Uszer Defined Regions —Find objects with Han‘L:
Eﬂ Catchrnent Regions I j I
Eﬂ Treatrent Areas

. | Advanced Search Criteria

(oG [BHee SourE Lres e |_ Include Adwvanced Search Criteria

2. ity Area and build up areas

2 Agricultural .G ducti .
< sovionirieat o armine o L
— Diffuse Sources that fulfill zearch criteria
1L Criffuse Source Mame Lizcharge to I Area I Height Abowe ... Hew
Edit:
4| I_}I Delete
Cloze

Additional search criteria for diffuse source types. Include
check boxes for the three types (agriculture, runoff from urban
areas and user-defined diffuse areas).

The property diffuse source type must be shown in the result

This is search list form of the existing diffuse source. It shall be possible to define
three different types of diffuse sources, agriculture, runoff from urban areas and
user-defined diffuse sources. The existing source and properties shall be of the
first type, agriculture. This means that one extra search criteria shall be added in
the main search form. It must be possible to search for the three types. By default
only one diffuse source type shall be checked when the form is opened. When the
form is opened via the menu entry called runoff from agricultural fields, only this
check box shall be checked. When opened via the runoff from urban areas, only
this on shall be checked, etc. The user shall be able to add the other two types
before starting the search.

The possibility to store information on three different types will slightly affect the
other existing forms on the diffuse source.
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2.8.1 Diffuse source - Advanced search criteria

i, Diffuse Sources Advanced Search Critenia

—Discharge to recipient:

|_ Coasts

Select All |
Dezalact All |

— Data witln:

Alternative:

Walidity Period:

— Height Abowe S5ea Lewel [ml

| =] |

— Medium and Components

I— Mediums & "E 1. Air
Camponents: "E 2 Water
Coamponents:

Select All |
Deselect All |

—Area Of Polygon [km&2]

| =] |

— Type selection

IF Include homogenous defined areas

|7 Include heterogenous defined areas

A |

oK

Cancel

The medium shall be removed. Remember also that the listed river nodes, lakes,
etc shall be a function of the geographical selection on the main search form.
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2.8.2 Diffuse source - New and Edit - Tab Geography

ok Diffuze Source definition

’rbiﬂ'use Source ldentification

10 I] Harne: ITestdiﬁusearea Alternati e

Geography | Data |

— Location
[ Equal to existing [ Independent, sub of:

—Discharge to

(-ig 104, Muping District (2, Dis | £ Unspecified recipient

-G 105, Yu Shan City - District | ™ River Node
=& 106, Hai ¥ang City - District _|  Lake
..... % 155, Rl oy Eliy = T {* Coaszt and Marine ohject
P b 1055, Hai Yang Citw - Tor
- - I],Bay-west j
1] | » |

— Diffuse source area boundary -
Lefine an Map: w
Ma: Eastern |N-:-rtherr1 ﬂ MNew Faow
1 -2521 43676757813 -25802.9121 |”° “pened Mapiz) j
z -2210.872231445213 -258E1.27
2 2171 BEEFEFETE] 3 -ZEA4E. 22EE Area of Folygon il
4 -201 5. 7509765625 -2B0R2.2753 Delete All | |1219I-1=3?SEE |kmﬂ~2 j
c -1699.80358886719 -26294.097
& -1547. 27221679658 -26391.3261
Height abowe sea:
F -1449.0671 3367188 -ZES45.EED
| | =
& -12390.353863281 25 -ZE3EH.04588
3 -1242 631640625 -26259.44
-
4 I I LIJ Delete Row |

Wiew on Map | Apply | o] 4 Cancel

Include a combo box alternative.

Include a button called View documents, as specified in the general section at the
beginning of the specification document.

It must also be included option buttons on this form saying if the source is
agriculture, runoff from urban areas or user-defined diffuse sources.

Discharges to:
This frame must be changed with the one below because it must be possible to
link runoff from urban areas to net node and further to wwtp (as elsewhere in the

application).

So, when the option button runoff from urban areas is selected, also the discharges
to domestic ww network must be enabled. When agriculture and user-defined
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diffuse sources is selected, only local recipient and unspecified shall be enabled.
The hide/show of the combo boxes and text filed for wwtp must be done in
accordance with the selection of the option buttons.

— Dizcharge location
" Local recipient " Domestic wa nebwark " Unspecified
River nodelake/coast j INet hode j
| | ! | |
u|" W TR hame m
| | | |

2.8.3 Diffuse source - New and Edit - Tab Data

Except for the alternative, that shall be removed from the Data tab and placed in
the identification frame, this tab shall be kept identical for the agriculture diffuse
source.
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&k Diffuze Source definition

’rl}iffuse Source ldentification

. _ _ Alternatiwe
10 I] Harmne: ITest-:Ilf'fusearea

Gengraphy Data |
—Alternatiwve and Validity Period:———————  Description
—Adjustment coeff. —|  Flough Time
Alternat... | ¥alidity Periad I Hew [ Local * Unknown
1930 - 2000 I —— " Auturin
Edit [T Annual " spring
—Plough Direction— [ Retainments
* Unknown [~ EBorder vegetation
= Farallel
Delete = Orthoganal [T Box dam
—Specification
P P | = P I - Run-off data twpe
et fron Catchment ow defaults opy O s
Store to Gatehnment | Get defaults I Store to defaults | [ Heterogenous
Area Yalue hoftotal a... I Area Type I Camponen... I Run-off ca... I Hew
1215.18786... 100 1, Forests 119, NTOT... 1 [gfshfm...
Edit
Lelete
— Diffuse Source YWariable Data
Wariable Walue I Unit Walidity Periaod I Time Yariation Hew
Edit
4| I ﬂ Lrelete

Wiew on Map | Apply | ok | Cancel

For the runoff from urban areas and user defined diffuse areas, the plough time,
plough direction and retainments shall not be available (shall be hidden from the
form).

The buttons Get from/Store to catchments shall never be enabled for the types
runoff from urban areas or user-defined diffuse sources.

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario
handling 3-205

3 Pollution budget model - functionality of the model

Menu: Models
Pollution Budget Model
1 2 3
Source Composition Model Scenario Model Configuration
v v _Ml‘/deljetup)_
List of SC List of MS
ew, edit, copy, delete New, edit, copy, delete List of MC Advanced
‘[ i ’ New, edit, copy, delete Search
v v
Source
composition S(l::all?:go Model
Definition s .| Definition View
*  Definition > >
Results
-Geo. Search -TABs
TABs -TABs

The complete water pollution budget model shall build on the existing (ENSIS
2.05) version of the pollution budget model. Calculation routines for handling
different types of input data (interpolation, extrapolation, aggregation, etc) shall
be based on the already implemented routines. This is given in Annex 1. It is also
assumed that the existing functionality of ENSIS is known and understood by the
programmers. For this reason, implemented functionality is not explained unless
this is necessary to make the specification clearer. This specification introduce the
following changes and modifications to the existing model:

e Inclusion of all the new specified sources in the complete pollution budget
model

Additions/modifications in the functionality to build a source compositions
Additions/modifications in the selection of data for presentation
Additions/modifications in the way data is presented

Inclusion of alternative handling

Yellow tags (tool tips) must be included in all controls where items are listed, and
where there is a chance that items might be too long to be completely seen.

The model shall still only operate on the input data based on mass/time. The input
data = Discharge data are calculated based on the registration at the sources and
the prioritisation of calculation methods defined at the sources.
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The alternative/scenario handling as implemented in ENSIS 2.05 will be changed.
This is described in detailed in chapter 5. We refer to this chapter to clarify terms
and concepts.
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3.1 Source composition

ollution Budget Compositions

Search criteria

[ App

—I[1]1 Models” definitions found

Search source campositions

Batch criteria

I Ma e Results Exist? Hew

All industries Yes

Edit

“ Copy

Lelete

‘I I _PI Claze |

This is the existing form for list of source compositions. The functionality shall be
kept very similar, but we want to take away the possibility to do advanced search
for source composition. We think this is not needed functionality. So, take away
the Search criteria button, the form behind, the Apply search criteria and the
button to start the search. The list shall be filled as soon as the user opens up the
form.

It shall be implemented a button saying "Copy", that takes the selected source
composition, except from the ID, name, scenario and model configuration using
present source composition (shall be left empty) and pastes it into a new form.

Additional properties to be shown in the list shall be: If sources both Connected
and Not connected to WWTP are included (check in the registration form of the
source composition).

3.1.1 Major changes in the source composition definition

There must be implemented new tabs to handle the composition of the source. In
ENSIS 2.05, only discharge data from industry is included. For this reason, the
source composition reflects only the extract of data from the industry inventory.
In this specification also discharge data from the other existing sources, and all
newly specified (in this document) must be possible to include (as long as they are
relevant for running the model).

The following tabs to extract data must be implemented, in the given order (from
left to right):
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e Domestic WWTP

e Industry

e Point sources

e Domestic ww activities
e Diffuse source

There shall be some "global" information for all tabs like 1D, name, Model
configure using present source composition and link to scenario. There shall also
be some "global" search criteria that are located on the top of the form, or behind
a button on a separate form (Geographical search), and some settings that will
influence the use of data in the calculation (overflow and leakage). In addition,
there are tailor-made search criteria for the different sources stated in the bullets
above. The "global™ information and search criteria are only specified once.

All the tabs shall have a check box in the upper left corner (similar to the air
emission source composition) that indicates if this type of source is included or
not.

Found sources should be listed by ID and Name. The alternative of the source
should be selected in the Model scenario definition. This is the same for all
pollution source tabs.

Lock the sources:

There shall be a check in the lower right on all the tabs saying if the sources are
locked or not. The idea of this check is to ensure that additional sources are not
included, or some are taken away when the user has finished the preparation of
one source and edits another one. If the user has prepared a composition of
domestic wwtp sources, he shall be encouraged (by a message coming up) to lock
this part of the source composition (check the lock sources), before he goes to the
next type of source (eg. industry). When the user goes back to the domestic wwtp
tab again, he must uncheck the lock before he can change the domestic wwtp part
of the source composition.
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3.1.2 Definition of source composition

il =¥ Pollution Budget Source Composition M=l B

.~ Source Composition Identification .
10 ItxtID Marne: ItxtName

] *| Model Config using present source composition: IIstResuIts

- r5ource filter and calculation settings
—Filter of sources = Filter of overflow data and calculation

Ihclude sources not connected to domestic

network idirect discharge to local recipient) 7 Buclude overflow data in caleulation

I Include sources connected to WWTFP 7 Include cverflow data in caloulation
—Uze of leakage data = overflowe from point source network
" Exclude leakage data in calculation ~ Overflow caloculated as % of connected
SOUFCES
" Include leakage data in caloulztion
Geographical search | - Apply geagraphical .o o000 Startsearch |- - - - - -
. semrch e TEEEEER L

- DOMEETIC Wew -
Domestic WWTP T Industry T Point Sources T Pt I Diffuse Sources
Tk AT AT

—Additional search criteria

— Domestic wh TR with total PE Load:————

- W T P Sample Mode ﬂ
ethod Sample Mode I = j I
Sample Mode j
Related to
component I Combos3 j
Sludge sample Mods ﬂ
[ treatment fSample Node W TPs with data within
method Sample Mode LI

I “alpar j _I

— Found WWTPxs:
wWWwTF

o Use all wtp [l

Select from
list:

[T Lock sources

B Apply I ak I Cancel| IZ

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario
handling 3-210

This upper part of the form is common for all the tabs in the pollution budget
source composition.

Global information, meaning identical to all different tabs

<ID>: This shall be a unique ID for the source composition. The control shall be
of type integer (numeric value). As implemented in ENSIS 2.05.

<Name>: The user shall in this field be allowed to enter the name of the source
composition. It shall be a text field. As implemented in ENSIS 2.05.

< Model Config using present source composition, Results exist/ not exist>: This
fild shall list what model configurations that make use of present source
composition (This is for information only and a result of registartion at the
configuration TAB). It can be one or several configurations.

<OK> and <Apply>: This saves the source composition to the database. If the
saving of the composition imply that a source composition is changed, the
following options shall be prompted to the user as soon as he has clicked OK
(before final storage to the database):

1. Keep the link to model configuration and the related results even though
there is a mismatch between the source composition and the results.

2. Keep the link to model configuration(s), but delete the related results to
avoid mismatch between the input and the results.

3. Delete the model configuration(s) and the related results.

4. Cancel the operation.

OK closes down the form, while Apply stores without closing the form down.

<Cancel>: Pressing this button closes the form. The user shall be prompted a
message saying: "Do you want to save the new/edited source composition before
closing?" if the user has created a new one or edited an existing one without
saving.

Filter of sources
This part of the form is partly to filter out sources when listed on the tabs, and
partly to define what data on the individual source to be used in the calculation.

Include sources not connected to domestic network: If this one is checked, all
sources that are not connected to a municipal network shall be listed in the list of
found items on the different source TABS. This shall by default be checked.

Include sources connected to WWTP: If this one is checked, all sources that are
linked to a WWTP via net node shall be found. In many cases these sources are
not relevant for the user to list since the pollution load they represent are already
included in (connected to) the WWTP. Anyhow, the user might be interested in
see how much pollution that goes to a WWTP. This shall by default not be
checked.

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario
handling 3-211

Use of leakage data:

Exclude leakage data in calculation: If this one is selected, no leakage from the
source upstream (=connected to) of a WWTP shall be included in the calculation.
(This means that leakage will not be subtracted from the load going to the
municipal network)

Include leakage data in calculation: If this one is selected, leakage from the
sources upstream (=connected to) of the selected WWTPs shall be included in the
calculation (this leakage might represent a discharge load to a recipient, and will
be subtracted from the load which goes to the WWTP). This is independent of
include connected sources is checked or not. The system shall during the
calculation check which WWPTSs that are included (here in the source
composition), which sources that are connected to these WWTPs, and if leakage
figures are given for any of these upstream sources. Based on this information the
system can calculate the contribution of leakage to local recipients.

Include leakage data shall by default be checked.

Filter of overflow data and calculation:

Exclude overflow data in calculation: If this is selected, no overflow will be used
in the calculation. The option buttons "Overflow from point source network" and
"Overflow calculated as % of connected sources™ shall never be enabled when this
choice is selected. Regarding the point sources tab: It shall not be possible to
include any of the pollution sources "Overflow at network™ (to be disabled at the
point sources tab) when this option is selected.

Include overflow data in calculation®: If this one is selected (default selection)
overflow upstream of the WWTP shall be included in the calculation. The user
must select if the overflow figures (data) shall be calculated based on the % given
for each individual source or if it shall be calculated based on overflow registered
as point sources at the network (Overflow from point source network). When
include overflow data is selected, the controls "Overflow from point source
network™ and "Overflow calculated as % of connected sources” must be enabled.

Overflow from point source network: If this is selected (which is the default
choice), data shall be taken from the separate point sources (overflow at network).
These point sources (= overflow at network connected to any of the selected
WWTP at the WWTP TAB) shall be automatically checked in the tab "Point
sources".

Overflow calculated as % of the connected sources: This option works very
similar to the overflow figures for leakage. The system shall find which sources
that are upstream of the selected WWTPs, find the overflow figures, and add them
to the recipient they are assigned to (if they are assigned to any), and subtract
them from the load transferred to the WWTP. Regarding the point sources tab: It

2 Include means that the amount which goes in overflow will be subtracted from
the amount which is discharged from the sources and transferred to the WWTP
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shall not be possible to include any of the pollution sources "Overflow at
network™ when this option is selected at the WWTP tab.

<Geographical search>: Opens up a form where geographical criteria to filter out
pollution sources/recipients are available.

<Apply geographical search criteria>: When this is checked, the system shall
apply the criteria on the geographical search criteria form, together with the other
search criteria. This shall automatically be checked if the user has defined search
criteria in the geographical search criteria form.

<Start search>: This button will start the search for pollution sources and the
related discharge facilities. Is soon as the search is started, the button shall switch
to "Stop search™. The button shall be renamed compared to ENSIS 2.05. The
search shall only be done for the tab which is in focus, if search for all pollution
types are time consuming. If so, search for sources in the next tab that is activated
must automatically be started when the user activates the tab.
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3.1.3 Source composition (New and Edit), tab WWTP

| % Pollution Budget Source Composition =] E3

Source Composition Identification

IC: ItxtID Mame: ItxtName

" | Madel Config using present source compasition: IlgtREsultg

- —Source filter and calculation settings

—Filter of sources | —Filter of owverflow data and calculation

r Include sources not connected to domestic
network direct discharge to local recipient) ™ Bxclude overflow data in caleulation

I Include sources connected to WHTP ™ Include averflow data in calculation

—Usze of leakage data " owerflove from point source netwark
7 Bxclude leakage data in caloulation ~ Owverflow calculated as % of connectad
. . Sources
" Ihclude leakage data in caloulation
Geographical search | - u Lpply geographical 0L L Srmpn seerEh | ......
. search e .
- LOMESTIC Wy T - g
Domestic WWTP T Industry T Point Sources T DreesirfE Diffuse Sources
T AT R A TELN

—Additional search criteria

— Domestic W TP with total PE Load:

WANT P Sample Mode 3
r o
methiod i Sample Mode = -
- 53.IT|D|E Mode ;I
Felated to
compaonert I Combo3 j
Sludge sample Mode ﬂ
[ treatment b =T Ps with data within
i Sample Mode
methiod o Sample Mode LI
I walper j I

— Found WWTPs:
WWTP

% Uze all watp O

Select fram
list:

[ Lock sources

e Apply I oK I Cancel I

Specifics for Tab Domestic WWTP

Additional search criteria:

There shall be search criteria for WWTP method and sludge treatment method
(these are tree-views meaning that all WWTP which have a WWTP method
sludge sludge treatment method equal to the selected parent or children of the
parent will be found) . When the check is checked, defined items from these look
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up tables shall be listed in the list controls. The user shall be able to select one or
several items from these lists. The additional search criteria shall operate together
with the global search criteria.

Search for PE:

It shall be a search for the information entered about PE for the domestic WWTP.
It shall be possible to relate to any component. A combo box listing the Boolean
operators >, <, =, >=, <= and between shall be implemented in the combo box. It
shall be possible to do a general PE search independent of component or link the
search to a specific component.

The system shall search for only the data available in the form WWTP - Tab
treatment processes, and in the frame labelled Last registered PE connection.

WWTPs with data within:
The user searches for WWTP which have measurements (time series or
aggregated data) within the selected period.

Lock sources: See specification above.

Since there is only possible to link one discharge pipe to each WWTP, it is not
relevant to have a separate control for discharge pipes like on the industry.

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario

handling 3-215
3.1.4 Source composition (New and Edit), tab Industry
¥ Pollution Budget Source Composition =] E3
- —Source Composition Identification :
10 ItxtID Pame: ItxtName
‘| Maodel Config using present source composition: IIstResuIts
. ~Source filter and calculation settings
—Filtar of sources [ Filter of averflow data and calculation
Include sources not connected to domestic
network idirect discharge to local recipient) 7 Exclude overflow data in calculation
I™ Include sources connected to WWTF = Include averflow data in caloulation
—Usze of leakage data  overflow from point source netwark
" Beclude leakage data in calculation e Owerflow calculated as % of connected
SOUrCes
" Include leakage data in calculation
Gengraphical search | - r Apply geographical e Start search | Ce
. search e .
Domestic WnTF T Industry T Point Sources T WRMBSTIE W I Diffuse Sources
Activitiss
—Additional search criteria
[ Industry type [~ Type of industry process r Raw O
hatarial:
Sample Mode ;I Sample Mode ;I
b Sample Made) o b Sample Made o [ Products
.| I 1| A
— Found Industries and Discharge Pipes:
— Industries Dizscharge Pipes:
o Useall O o Uszall O
industries pipes:
A - Select Pipes
list: from list:
[T Lock sources
e Apply ok I Cancel I:

If include source connected to WWTP is checked the industries that are linked to
(connected to) the checked WWTPs in the first tab shall automatically the selected

in this tab.
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Tab Industry

The upper part and buttons are identical to the Domestic WWTP tab.

Additional search criteria:

<Industry type>: This is what was earlier called Lines of Business. The user shall
be able to narrow the search for industries by selecting only industries defined as
belonging to a specific industry type. It shall be possible to select one or more
types from a tree view. The search is carried out when pressing the "Start search™.
Implement with a check box.

<Type of industry process>: This is a new look up table (from earlier activity
type). The user shall be able to narrow the search for industries by selecting from
this tree view. It shall be possible to select one or more processes from the tree
view. The search is carried out when pressing the "Start search”. Implement with a
check box.

<Raw Material>: The user shall be able to narrow the search for industries by
selecting only industries defined as consuming one or more specific raw materials.
Raw materials and products can be listed in the same control as today.

<Product>: The user shall be able to narrow the search for industries by selecting
only industries defined as producing one or more specific raw products.

Found items:

<Industries>: The user shall be able to check all or only selected industries from a
list industries fulfilling the search criteria. The industries shall be listed with 1D
and name.

<Discharge pipes>: The user shall be able to check all or only selected discharge
pipes among the pipes linked to the checked industries. The discharge pipes shall
be listed with ID and name. The discharge pipes shall be independent if they are
in operation or not.

Lock sources: See explanation in the beginning of the chapter.
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3.1.5 Source composition (New and Edit), tab Point sources
=k Pollution Budget Source Composition M=l E3
-~ Source Composition ldentification .
I ItxtID Marne: ItxtName
‘| Model Config using present source composition: ||51RE5._,||15
- ~Source filter and calculation settings
— Filter of sources = Filter of ovarflow data and calculation
Include sources ot connected to domestic
netwaork idirect discharge to local recipient) " Exclude overflow data in calculation
I™ Include sources connected to WWTP " Include overflow data in caloulation
— Uze of leakage data " gwerflom from point source network
" Exclude leakage data in calculation ~ Overflow caloulated as % of connected
SOLFCEs
" Ihclude leakage data in calculation
Gengraphical search | : Apply geographical i Start search | C
. search e .
Dormestic WWTFE T Ihdustry T Point Sources T LJDI‘I‘lES-'[I-C-I.".II.".l I Diffuse Sources
Activities
T
Al From list Source
[T infiltration r type
[ owerflow at network O
[ waste dumps
[T Agriculture Tree view mulit select
|_ Aquaculture Treatrnent
[T User-defined facility

— Found point sources
— Point sources

o Uze all paint
SOUrCes

Select from
list:

[T Lock sources

B R Apply I 2K I Cancel

The upper part of the form (identification and global search criteria):

description above.

See
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If include source connected to WWTP is checked the point sources that are linked
to (connected to) the checked WWTPs in the first tab shall automatically the
selected in this tab.

Tab Point sources

Additional search criteria:

Include points of type: It shall be possible to search only specific point sources
(the new point sources defined in this specification), like only infiltration,
overflow at network, etc. By default, all point source types shall be checked.
Exceptions: when the user has selected General overflow from connected sources,
it shall not be possible to select the point source type "overflow at network". The
selection of point source type will also affect the listed items in the Source type
search criteria, since only source type linked to the selected point types shall be
listed.

Owner: The user shall be able to search only point sources where one or more
specific owners are defined. By default, the all radio button shall be checked.

Source type: This is a new look up table. When the user checks this control, all the
source types linked to the selected point types shall be listed and made available
for checking.

Treatment facility: This is a new tree view look up table. The user shall be able to
use this as search criteria for point sources. It shall have multi-select functionality.

Lock sources: See the beginning of this chapter.
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3.1.6 Source composition (New and Edit), tab Domestic ww activities

| & Pollution Budget Source Composition M=l E3
.~ Source Composition ldentification :
LS ItxtID Marne: ItxtName

! .

i *| Model Config using present source composition: Ilst Rasults

- —Source filter and calculation settings
i+ | Filter of sources | [ Filter of overflow data and caloulation

Ihclude sources not connected to domestic

netwark idirect discharge to local recipient) 7 Exclude overflow data in calculation

I™ Include sources connected to WWTP ' Ihclude averflow data in calculation
|
— Uze of leakage data " gwerflow from point source network
" Exclude leakage data in calculation Overflow caloulated as % of connected
. . SourCes
" Ihclude leakage data in caloulation
Geographical search | - [ Apply geographical L Start search | ------
. search e .
‘
Dormastic YWWTFE T Industry T Paint Sources T LAMIBES LIL v Diffuze Sources
Artiwitisx
o " Dormestic
— PE from activities — Treatment facility ———

activity type
Al Fram list

i I = j I O Activity tree i
i r Felated to
. component | cambod j

— Found activities within treatment areas:
—Activities (treatment areaxs)

e

Selact fram
list:

[~ Lock sources

R e RS E RN woty | ok | el

The upper part of the form (identification and global search criteria): See the
description above.

If include source connected to WWTP is checked the domestic ww activities that
are linked to (connected to) the checked WWTPs in the first tab shall
automatically the selected in this tab.
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This tab shall list activities defined within a treatment area that fulfils the search
criteria. Since many activities can be defined within the same treatment area, the
treatment area might be listed many times (in parenthesis) in the list of found
activities. NB, the list shall show activities (ID and name) with the ID and name
of the treatment area in parenthesis in the list of found items.

Tab Domestic ww activities

Additional search criteria:

PE from activities: It shall be a search for the information entered about PE for the
individual activities. It shall be possible to relate to any component (as on
domestic WWTP). A combo box listing the Boolean operators >, <, =, >=, <= and
between shall be implemented in the combo box. It shall be possible to do a
general PE search independent of component or link the search to a component.

Treatment facility: The user shall be able to search only point sources where one
or more specific treatment facilities are registered. By default, the all radio button
shall be checked.

Domestic activity type: It shall be possible to search for domestic activities (tree
view). This search criterion shall only check if the selected domestic activity types
are registered or not (independent of data). It shall be implemented with multi-
selection functionality.

Lock sources: See explanation at the beginning of this chapter.
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3.1.7 Source composition (New and Edit), tab Diffuse source

| ok Pollution Budget Source Composition =] E3
-~ Source Composition Identification .
L ItxtID Mame: ItxtName

! .

< Wodel Config using present source composition: Ilst Rasults

- —Source filter and calculation settings
i+ | Filter of sources | Filter of overflow data and caloulation

Ihclude sources not connected to domestic

netwark idirect discharge to local recipient) " Buclude overflow data in caleulation

I Include sources connected to WWTP " Include averflow data in caloulation
|
—Usze of leakage data " owverflow from point source netwark
" Bxclude lezkage data in calculation Overflow caloulated as % of connected
: : SOLFCes
" Ihclude leakage data in caloulation

Gengraphical search | - r Apply geographical i Start search | C
. search e .
»
Daomestic WWwTP T Ihdustry T Point Sources T UDmEE_II_c_ww I Diffuse Sources
Artivitiss
— Diffuse source type ————  —Size of polygon (km2) .
[T Diffuse source area type
: ICDmI:u:ﬂ j Tewxtl
I™ Agriculturs Check list

[ Runoff from urban areas

Uzer-defined diffuse
r SourCes

|_ Heterogeneous

|_ Homogeneous

— Found diffuse sources
— Diffuse sources

Usze all
* diffuse
Sources
Selact fram
list:

[T Lock sources

T T E TR EE R EEEEFEE T T

The upper part of the form (identification and global search criteria): See the
description of the previous tabs.
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Tab Diffuse source

Diffuse source types: It shall be possible to search only specific diffuse source
types (agriculture, runoff from urban areas and user-defined diffuse sources). By
default, all types shall be checked.

Size of polygon: It shall be possible to search for diffuse areas as a function of
size of the polygon. A combo box listing the boolean operators >, <, =, >=, <=
and between shall be implemented in the combo box. The user must define the
size in km2. If the size of any polygons is entered in area units different from
km2, the system shall automatically convert into km2 during the search.

Heterogeneous: The user shall be able to exclude diffuse sources that are defined
as heterogeneous. This shall by default be checked, meaning that it is included
unless the user unchecks it.

Homogenous: The user shall be able to exclude diffuse sources that are defined as
homogeneous. This shall by default be checked, meaning that it is included unless
the user unchecks it.

Area type: The user shall be able to search diffuse sources that only specific area
types are defined (for instance only forest, mountain areas, marshes, etc). All
diffuse sources with one or several of the checked areas defined shall be found in
the search. The content of this check list shall be taken from the (diffuse source)
area type look up table.

Lock sources: See the beginning of this chapter.

3.1.8 Source composition (New and Edit), Geographical search

w. Advanced search sources E3

— Geographical search

" Source oiented search " Recipient oriented search

choSelect Fromtiap j | — Recipient selection

[ River Modes W] |=tRecipicnts
[ Lzkes
I_ Coasts
[ wewTP
[ Met Mades

Al Select from:

Selact all

Deselect all

................................................. ok Bl
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Geographical search criteria

Sometimes the user wants to find the sources located within a specific region
(adm region, catchment, etc). This is typically a source-oriented search. Other
times the user wants to find those sources that discharge to (linked to) any of the
recipients located within a specific region. This means that pollution sources that
are geographically defined outside the selected geographically region might be
found. This is the general difference between the source oriented and the recipient
oriented approach.

Source oriented:

If the user selects the option button source oriented, secondly a geographic region,
and presses OK, the system shall find all sources geographically defined within
the area (when Start search is pressed from the main search form). If the user
presses a geographical region, and then presses the "select from™ option button
only recipients within the selected region shall be listed in the control of
recipients, when the water elements type (RN, lake, coast, wwtp, net node) is
checked. If the user checks some water elements, presses OK, and the Start
search, the system shall find those sources within the selected region AND is
linked to any of the selected water elements. In other words, sources
geographically located inside the selected region AND linked to any of the
selected recipients shall be listed. This shall be the default choice when the form
IS opened.

Recipient oriented:

If the user selects this option, secondly a geographical region and then "Select
from" recipient option button, the list of water elements shall still be a function of
selected geographically region. When the user checks one or several water
elements, OK, and finally Start search, the system shall find all pollution sources
linked to any of the selected water elements, independent of if they are inside or
outside of the geographical region. This means that the geographical region is
used ONLY to limit water elements, not pollution sources.

<List open map>: This is a standard way of searching for geographical objects.
The user can select among open maps, make a rectangle on the map which the
objects shall be within, and by this limit the pollution sources to be read into the
source composition form. Similar to the selection of a geographic region defined
in the database, the use of freely defined regions will work a bit different if it is a
source oriented or recipient oriented search.

<Geographical tree view>: The selection in the pre-defined regions shall in a
similar way limit the pollution source to be listed. If an already defined source
composition is selected, the geographical boundary of the source composition
shall be shown. The new button shall allow the user to define a new region. This
is standard feature in ENSIS. As implemented in ENSIS 2.05. In addition to
existing functionality, it must be possible to do a multi-selection in the tree view.
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Recipient selection: This is similar to elsewhere in ENSIS. Listed recipient shall
be a function of selected geographical region(s). By default, the All option shall
be checked, and no water elements.

Regarding the WWTP and net node: These two water element types shall only be
available (enabled) for selection when the option Include sources connected to
WWTP is selected from the main form.
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3.2 Model scenario

im. Defined model scenarios [_ [O0] ]

— [] faund model soenarnios

D Mame Source Composzition  Reaistration Level
=T

Edit

Copy

Delete

T able Wiew Tree Yiew

This is the list of defined model scenarios for the pollution budget model. Be
aware of the fact that there shall be a copy button on this form, coping everything,
except for ID, name, Source composition and registration level to from the
selected model scenario into a new definition form. Table View should be the
default view. If tree view is selected the table view should be changed to tree view
with only 1D and Name shown.

The alternative hierarchy can be organised different according the problem of
concern. In chapter 5 there are given 2 different ways/examples of organising the
alternative tree views.

3.2.1 Model scenario - definition forms

=& Model scenario definition

N
|’Hude| scenario identification

I0: ItxtID Marne: ItxtName
.| select Parent Model Scamario: I List of Model Scenarios j I— Registration
) Lewel

Select source composition:

) ’75|:|urce Composition I Select source composition vl |

Model scenario definition is given above. The Model scenario is in a hierarcic
structure and parent model scenario must be given. The level of scenario could
either be a ”empty” scenario or a scenario where registrations have been made.
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If the Registration level has been checked, the form below should be shown. This
is the form where the user can manipulate the source composition (adjust
discharges, etc) for analytical purpose. The tabs are analogue to the tabs of the
source composition. The following tabs to adjust data must be implemented, in the

given order (from left to right):

Domestic WWTP
Industry

Point sources

Domestic ww activities
Diffuse source

=% Model zcenario definition

Model scenario identification

IC: ItxtID Mame: ItxtName

.| Select Parent hadel Scenario: I List of Model Scenarios

j p Registration

Lewel

- —5Select source composition:

Source composition

I Select source compasition

|

-~ Wodel scenario description:

Description.......

Domestic WTPT Indust Fy T Point sources T

L'OIMEsTIC Wy I M
L Diffuse source
Artiwitiss g

" Global change for all these sources

{~ Change for the individual sources

Global change in percent: ITEHE

[T wwTF 1 defined in the source composition
[T wawTF 2 defined in the source composition
[T wAwTF 2 defined in the source composition
[T wAwTF 4 defined in the source composition

[T wAwTF & defined in the source composition

IAIternatiue j I%

IAIternatiue j I%

IAIternatiue j I%

IAIternatiue j I%

IAIternatiue j I%

Model runs linked to present scenario:

Model run 1D rianme results exists or not

.. App by

Ok Cancel
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The changes the user can do, are to adjust the sources defined in the selected
source composition by a certain percentage. 0 % means no change, -100% means
no discharge, and 100 % means doubled discharge. Number smaller than -100%
are not relevant and shall not be allowed to enter. The sources can be adjusted
globally for the whole tab, or individual for the defined pollution sources.

Model scenario ID and name: Standard ENSIS functionality.

Select source composition: The user must select which source composition to be
adjusted the discharge for. As soon as this is selected, the five tabs will be
automatically filled out with the sources defined to be included in the calculation.

Description: This shall be a standard text field (256 characters) where the user can
enter information about the Model Scenario.

Model runs linked to Model scenario: Information that should be given in the
table are listed below.

For the water pollution budget model:

e Name of the model (water pollution budget model)

e Source composition ID and name (only relevant if base alternatives or sub of
base alternative)

e Model scenario ID name (only relevant if alternative different from base
alternatives or sub of base alternative)

e Model configuration ID and name

o If results exist (Yes/No)

For the water quality model

¢ Name of the model (water quality model)
o If results exist (Yes/No)

Be aware that yellow tool tip or scrolling must be implemented in a way that the
user can see all the information.

Tab Domestic WWTP:

Global change for all these sources: The user shall be able to change all the
sources displayed in the list of sources globally. The user can enter a number in
percent. When this choice is selected, the list of pollution sources shall be
disabled (the sources shall all be checked). This option shall be present for all the
5 tabs.

The field "Global change in percent” shall only be enabled when the global option
button is selected.

Change for the individual sources: This is the second radio button. When the user
selects this one, all the sources shall be available for defining individual
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reduction/increase in pollution discharge. By default, all sources shall be checked
(meaning included), and all shall have the change in percentage = 0 % (no
change). This option shall be present for all the 5 tabs.

Either if the user selects to have a global change or a individual change, the user
must select which alternative of the source that should be used in the model
scenario. By default the base alternative is selected. Only defined alternatives
should be available.

There shall be 4 other tabs, working similar to the domestic WWTP tab. These
four tabs are not explained further.
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3.3 Model configuration

Both the list of model configuration and the Model configuration definition shall
almost be kept unchanged, except for the difference to be able to handle scenarios.
The search for advanced model configurations shall neither be changed.

List of model configurations

&% Pollution Budget Configuration

—Search for Models

Search criteria M Search model configurations

I_ Apply advanced search criteria

—[3] Models” definitions found

1 MNarne I Fesults Exist? I 3
R CODCR1936-1998 Gnnually  Tes

2z CODCR 1936 imonthiy Tes
G CODCR 1936-1998 (6 industr... Tes

E

Edit

Copy

s

Delete

Cloze

i

The list of model configurations must be extended with an extra property saying
which scenario it is linked to. There shall also be a copy button, allowing the user
to copy one model configuration into a new. All the information from the selected
model configuration shall be loaded into a new form, except for the 1D, name and
if results exist (shall be NO).
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3.3.1 Model configuration - definition form

A change that shall be implemented is when the user presses the OK button in the
model configuration definition form, after changing a model configuration. The
following options shall be prompted to the user as soon as he has clicked OK
(before final storage to the database):

o Keep the related results even though there is a mismatch between the input
and the results.

e Delete the related results to avoid mismatch between the input and the
results.

e Cancel the operation.

% Pollution Budget Configuration

—Configuration Identification

0 ItxtID hlame: ItxtName txtResultExist |

—Global Configuration

— Components to be Included

™ Select Source COmposition (Base Alternative) [ l=t-ormponents

"~ Salect Madel Scenaria

ISDurce Composition fScenarios j I

Select time period for sirnulation:

| cho\u’alidityPeriod j _I

Time step for simulation

" Daily " Manthly
£ Weekhy = Annually

[ nclude only compleate time step periods |

Output
’]_ Store log file Q file Path: |txtLogFi|eName | |

This form and its functionality shall be kept unchanged, except the introduction of
scenario.

This shall be kept unchanged, except for a few minor changes. The select source
composition combo box shall list all source compositions (ID and name) with
base scenario in parenthesis, and also model scenarios with model scenario ID and
name, and which alternative these are linked to in parenthesis.

There shall be introduced 2 option buttons:

e Select source composition (base alternative), and
e Select model scenario
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If the user selects source composition — all source compositions will be listed in
the combo box. If the user selects model scenario, the user can be able to select
another alternativ for the source if this is defined in the model scenario or if there
have been some manipulation of the sources— which is is defined in each model
scenario definition.

1. Results for the selected source composition the model scenario refers to is
available, then "scale" these results according what is set in the model scenario
definition. New results are stored to the database.

2. Results form the selected source composition the model scenario refers to is
NOT available. First the model must find which source composition the model
scenario is based on (a model scenario refers backwards to a source composition),
and temporarily calculate the results from this (maybe the results already exist).
The results are then adjust (by the percentage defined), to what is specified in the
model scenario definition form. The adjusted results are then stored to the
database.

3.3.2 Advanced search for model configurations

im. Advanced Search - Model Configuration |
— ldentification: — Model Compositions

—Source configuration 1D:

IW]‘ I 2__ B industrier

—Source configuration Hame:

| [].
— Time —Components
Walidity Period:
| j | 2, Nox
3, No2
Time Step for simulation 4,00
¥ Daily [¥ Manthly 5 EP
F Wize kly IF Annually & FMI1O ;I

ﬁ | o1 Cancel

This form must be extended with a tree view where the user also can search as a
function of which alternative (scenario) it is linked to.
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3.4 Pollution budget model - presentation of results

3.4.1 Major adjustments and extensions

e Since the extended/complete water pollution budget model covers more
sources, the options for filtering results in the presentation form must be
extended.

e Model results from the water pollution budget model are in ENSIS 2.05 stored
as water point dataset. Results from the extended (complete) water pollution
budget model shall also be stored as water point dataset. This means that
results from the area sources (agriculture, runoff from urban areas, user-
defined diffuse sources, and domestic ww activities) also must be stored as
part of the water point dataset. The point representing the area source shall be
located in the centre (centre of gravity) of the polygon when presented on the
map.

e There shall be added functionality for filtering and sorting results in the model
result table.

3.4.2 Calculation routine

This chapter sums up some general functionality of the model. It is referred to
how it already is implemented in ENSIS 2.05 where this is more convenient than
explaining from scratch.

Interpolation/extrapolation

This shall follow the same strategy as implemented in present version of ENSIS.
The user documentation covering this issue is enclosed in annex 1. (see new
calculation specification (Measurement specification))

Aggregation methods

This shall follow the same strategy as implemented in present version of ENSIS.
The user documentation covering this issue is enclosed in annex 1. (see new
calculation specification (Measurement specification))

Remember that the priority of input data to be used in the calculation is defined on
the individual sources that are included.
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3.4.3 Presentation of water model results form

¥ Presentation of Water Model results |
—Model Configuration

Configuration I1D: 2

Campaosition ID: 1 Marne

Marne:

CODCR 19396 imonthly)

All industries

—Prezentation Option

[y ?,AII Industries tngetheré

" Industries @n Line OfEusiness

[ Separate Industries

I- Split arscharge Fipes

—Discharge to Het Hode —
" Include Met Nodes

{% Exclude Met MHodes

—5Show data in:

-

Wit Lo file

Table | Graph

Map

Cancel

This is the existing form for selecting presentation option. This shall be adjusted
to cover more sources (types) and other ways of presentation.
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&k Prezentation of Water Model results
Model Configuration .
Configuration |D:  txtConfigurationl Marme: txtConfigurationMame
Composition [D: txtConfiguration| D Marne txtCompositiontanme

- Source oriented presentation " Recipient oriented presentation

Source filter and result settings

Filtar of sources Filter of overflow results
Include sources ta local recipients ["hot
connected") " Exclude overflowe results in presentation

[ Include sources connected to WATP " Ihclude overflow results in presentation

Use of leakage results in presentation " Onerflove from point source network
(" E¢clude leakage results " General owerflove from connected sources

" Include leakage results

Source oriented presentation

~ All source types grouped (B categories)

Selection
and surmmmed .
L . Arailable: Selected:
~ Individuzl source types (12 categaries)
separated Istindustries I=tSelectedindustries
~ Only industries and separated

oh type of industry

" Individual sources J

[ =plit on Dizcharge Pipes J

Components [(Max 4) ———————————————————— .
IstComponents_hultySelact ST s s
Shawe data in unit:

challnit ﬂ

YWiewe Log file Table Graph Map saooaooooasoan:

The new form where the presentation of results from complete water pollution
budget model is determined. Source oriented is selected on the top of the form.

Lots of the functionality from the existing presentation form is kept unchanged
from ENSIS 2.05, but there are also added new functionality to handle new
sources and new presentation requirements.
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¥ Prezentation of Water Model results
Model Configuration -
Configuration ID:  txtConfigurationl Mame: txtConfigurationMame
Caomposition [D: txtConfigurationlD Marme txtCompositionMame

C 0 Source oriented presentation (" Recipient orisnted presentation

Source filter and result settings
Filtar of sources Filtar of owarflow results

Ihclude sources ta local recipients ("not
connectad " (" Buclude overflow results in presentation

[ Inchude sources connected to WWTP " Inchude overflow results in presentation

Usze of leakage results in presentation " owverflow from point source netwark

" Exclude leakage results " General overflow from connected sources

(" Inchude leakage results

Eecipient oriented presentation

[ River Modes IstLocalRecipients It T PRletModes
[l L2 kes [ wwTP
[ coasts [ Met Modes
Selact All | Selact All |
Dezelact All | Dezelact All |

Components (Max 4] CLliiiiiiiiiiiiiiiiiiio

stCompanents_kdultySelact

Show data in unit:

|c|:u: Unit ﬂ

Wiew Log file Table Graph Map [ 2esccsaaccaaaos Cancel I ;

The new form where the presentation of results from complete water pollution
budget model is determined. Recipient oriented is selected on the top of the form.

There are two different strategies to present model results. The first is like in
present version, the source oriented. It is focused on the pollution sources
(industry, diffuse, etc), and compares the different sources at the source. The
second strategy is to look at the recipients (lakes, rivers, and coastal areas) and
compare the load to the different recipients called recipient oriented presentation.
The option buttons on the top of the form determines if the user selects to present
data source oriented or recipient oriented. Selection of the source oriented
presentation disables everything inside the frame "Recipient oriented
presentation”. When the option button Recipient oriented presentation is selected,
everything within the frame labelled Source oriented presentation is (previous
page) is disabled.
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Regarding the map presentation, if source oriented presentation is selected, the
results shall be shown at the location of the source, but if recipient oriented
presentation is selected, the results shall be fetched to the recipient they discharge
to.

Source filter and result settings

This frame is very similar to the one used when the source composition is defined.
In general, the term "data" is changed with “results”. The default setting within
this is frame is the setting that is identical to the one used in the source
composition.

If exclude leakage is selected in the calculation, the user cannot change the option
button to include leakage in the presentation. Similar for overflow, if the user has
excluded the overflow in the calculation, it is not possible to include it in the
presentation. In these cases, the include buttons shall be disabled.

Both "Include sources to local recipients ("not connected™)" and "Include sources
connected to WWTP" must be checked in the model composition to be able to
uncheck any of them.

In other words, the user can only limit data for presentation, not include more
than those calculated.

Source oriented presentation
This is similar to how it is in present (2.05) version of ENSIS. The following
options shall be available:

e All source types grouped (5 categories) and summed
The 5 categories are similar to the 5 tabs in the source composition forms
(domestic wwtp, industry, point sources, domestic ww activities and diffuse
source).

When this option is selected, an additional control shall appear, with all
options checked by default. The user shall be able to uncheck specific
categories and/or the sum.

[ wWwWTPs

[T Industries

[ Paint sources

[T Domestic v activities
[ Diffuse sounce

[T Sum all categories
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The system shall (if default is selected) sum up all sources within each of
these 5 categories for each time step of the simulation (defined in the model
configuration). The system shall also be able sum up all sources independent
of category for each time step. It shall be possible to include several
components in the result presentation.

e All individual source types (12 categories) separated

This option is very similar to the previous one. The only difference is that the
division of categories is even finer. The group point sources shall also be spilt
up. The 12 categories are:

Domestic wwtp, industry, infiltration, overflow at network (if applied in the
source composition), waste dumps, agriculture (point), aquaculture, user-
defined (point), domestic ww activities, agriculture (area source), runoff from
urban areas and user-defined diffuse source.

The control shown on the source oriented screen dump above (labelled
selection) shall be filled with these 12 items on the left side. The user shall be
able to move them to the right control for presentation.

The system shall sum up all sources within each of these 12 categories for
each time step of the simulation (defined in the model configuration), if all are
selected. The system shall also sum up all sources independent of category for
each time step.

e Only industries and separated on type of industry.
This shall be kept identical to present version of ENSIS, just change the name
from line of business to industry type.

¢ Individual sources and split on discharge pipes.
This is similar to present version of ENSIS, but shall include all sources
defined in the source composition, not only industry sources. There should be
a parenthesis in front of the source name and ID to show what type of source it
is. We suggest:

[WWTP] for domestic wwpt

[IND] for industry

[INF] for infiltration

[OF _N] for overflow at network

[WD] for waste dumps

[AGR_P] for agricultural point sources

[AQUA] for aquaculture

[UD_P] for user-defined point source

[DOM_WW] for domestic ww activities

[AGR_D] agriculture diffuse source

[URB] for runoff from urban areas

[UD_D] for user-defined diffuse sources

Discharge pipe is only relevant for industries, and shall only be enabled if one
or more industries are among the sources for presentation.
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Recipient oriented presentation

The user shall be able to select which recipients (lakes, rivers, and coastal areas,
and also to net node and WWTP) he wants to look upon the discharge to. The user
can select one or several recipients, and then the system shall analyse which
sources that go to the selected recipient/wwtp/net node, and calculate the load to
the selected objects for each time step. One or several components can be selected
when recipient oriented presentation is selected.

If only one component is selected, the user shall be able to see contribution from
the 5 different categories. This shall be shown as 5 bars beside each other for each
of the recipients included in the presentation.

The options net node and wwtp are only relevant when the choice "Include
sources connected to WWTP" is selected both in the source composition and in
the presentation form.

Details for presentation of these results are specified in the following sections
(graph, table and map).

Components
Shall be kept as in present version of ENSIS.

Discharge to WWTP (via net node), implemented in ENSIS 2.05.
This is removed since the functionality to decide if discharge to net node/wwtp is
now defined in the option choice "Include sources connected to WWTP".

Show data in unit
Shall be kept as in present version of ENSIS.

Buttons

Shall be kept as in present version of ENSIS (but includes new sources, of course,
and specified in more detail in the following sections). The map button is only
enabled when the user has selected "Individual sources” in the Source oriented
presentation, and Recipient oriented presentation.

3.4.4 Presentation of water model results form, Graph

Pressing this button shall start up a graphical presentation of the desired results.
The specification is based on present graph tool, and not the new one that is
supposed to be part of the modularised version. The graphical presentation should
be harmonised with the new graph package.
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=% Water Models' Results . m]
O 2DBar
Water model results for: 1998 [ Trend Plat ] ' 3DBar
{# 2D Line
30 Line
250 250 " Pie chart
Aoverage |
o R I e B e S
M|
200 200 Sum
150 150 Trend
c _l
c
£
100 lon == 155, CODCR
= |
= |
) 1]
ul T T u}
= bl w w ped Pl T [Fe] [+ w o o
= = = o = [« [~ [ [ o o [
slzlzlzlzlalalalalalals
B T T TR R

:

Qptions | Copy to clipbard | Exit

Present graph implemented in ENSIS.

If source oriented presentation is selected
This shall be similar to how it is implemented today, and there has to be a
limitation in number of sources, or source types, to be presented (maybe 67?).

If recipient oriented presentation is selected

This shall be similar to how it is implemented for the source-oriented approach.
The difference is that the name of the recipient/wwtp/net node shall be along the
x-axis (when each time step is presented) instead of the name of the source. When
"trend" is selected, the name of the recipient/wwtp/net node shall be put in the
heading of the graph and the time along the x-axis. There has to be a limitation in
number of recipient/wwtp/net node sources to be presented (maybe 67?).

3.4.5 Presentation of water model results form, Table

Pressing this button shall the results from the desired extraction into a table, like
in present version of ENSIS. The present version of the table is in general good.
To be able to handle the new sources and to handle the analysing part of the
results better, additional functionality is required.

We think it is maybe better if it can programmed in a way that Report Generator
starts up when the Table button is pressed instead of the VB form. The further
manipulation of the results are probably better handled there, and the possibility to
add properties not predefined in the results table as well.
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=k Table And Properties

ol 3 el

dlo|

Value |Un|t

|Frnm DatE\T\‘ To Date\Tlmel Industry 1D ‘Industry Name

[ Fipe 10 [Pipe Name

|Compnnant H‘Cnmponem l\l Line OfBuslm‘ Line Of Busing

1
2
3
4
5
3
7
8

E]

10

1

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

KIS

7.06000000104 | tonnfyr
4 57333866264 tonnfyr
3.183993336 tonnfyr
90.2000151216 tennfyr
41.7333977712 tonnfyr
53.8299983496 tannfyr
60.980012734 tonnfyr
2.08999388856  tannfyr
159.4399998 tonnfyr
816000010843 | tonnfyr
133.2633300%24 tonnfyr
5.93000123304 tonnfyr
4.2733335 tonnfyr
1032.300123288 tonnfyr
23570001 36768 tonnfyr
1264999965768 | tannfyr
38.91398808 tonnfyr
137.9300015088 | tannfyr
11.54999955024 | tonnfyr
2.610000025416 tonnfyr
2.13000003%2828 tonnfyr
4.2E393BEIEEE tonnfyr
43.33001082 tonnfyr
3.30000032232 tonnfyr
71.4939512048  tannfyr
18.5899983444  tannfyr
1.330000101216 | tannfyr
1.790000088768 | tonnfyr

01.01.1336  01.01.1397
01.01.1336  01.01.1337 "
01.01.1336  01.01.1337 "
01.01.1336  01.01.1337 "
01.01.1336  01.01.1337
010011936 01.01.1497
01011936 01.01.14957
01011936 01.01.1397
01011936 01.01.1397
01.01.1336  01.01.1397
01.01.1336  01.01.7337 "
01.01.1336  01.01.1337 "
01.01.1336  01.01.1337 "
01.01.1336  01.01.1337
01.01.1336  01.01.1337
01011936 01.01.14957
01011936 01.01.1397
01011936 01.01.1397
01.01.1936  01.01.1397
01.01.1336  01.01.7337 "
01.01.1336  01.01.1337 "
01.01.1336  01.01.1337 "
01.01.1336  01.01.1337
01.01.1336  01.01.1337
010011936 01.01.1497
01011936 01.01.1397
01011936 01.01.1397
01.01.1936  01.01.1397

0601040062 Sea fishery compar
0601050061 Fishing vessel plan
0601130132 Hin yan food comp.
050113037 <an plant

0601150378 Hil "GBIEFHASDIL

‘0601150837 SRS £ERELED
‘0601170051 The first dying and
‘0601170075 woolen plant
‘0601190048 Leather plant
‘0601200078 Timber industry ge

001 20060 Fu si da zhi ye Co
0601 230037 Frinting plant

0601 260053 General chemical p
0601 260065 Hil “Tée 197 | mmiAd
0601 260073 Yamtal chemical fer

‘0601 260090 The secand chemic
‘0601260109 chlorine and alkali
‘0601270127 Traditonal chinese
‘0601270200 People's modizine |

0601 230055 Yantai rubber plan
0601230205 the second rubber
0601200077 The first plastic pk
0601 230044 Sneltery

06071340042 Yantai general lock

'DEDT 340053 Yamai bearing plar
‘0601 350063 the secand machin
‘D601 350070 preumatic element
‘D601 350256 Air compressor pl

104006210 Sea fishery cc
105006110 Fishing vesse

112012210 Xin yan food

112037510 Can plant dis
115037210 EBrewery disch
115033710 Yantai zhang
117005110 The first dyin
117007510 woolen plant
119004810 Leather plant
120007810 Timber indus
122006010 Fu =i da zhiy
122003710 Printing plan
126005210 General cher
126006510 Vantai synthe
126007210 Yantai chemi
126003010 The second ¢
126010910 chiorine and
127012710 Traditanal ch
127020010 People's mod
123005510 Vantai rubber
123030510 the second ru
120007710 The first plas
122004410 Sneltery discl
124004210 Yantai generz
134005510 Yantai bearin
135006910 the second m
135007010 preumatic el
135025610 Air campress

155 CODCR.
155 CODCR.
155 CODCR.
TEE: CODCR.
155 CODCR.
185 CODCR
155 CODCR
155 CODCR
155 CODCR
155 CODCR.
155 CODCR.
155 CODCR.
155 CODCR.
155 CODCR.
155 CODCR.
155 CODCR
155 CODCR
155 CODCR
155 CODCR
155 CODCR.
155 CODCR.
155 CODCR.
155 CODCR.
155 CODCR.
185 CODCR
155 CODCR
155 CODCR
155 CODCR

Ll

5% fishery
90 service trade
EE food pricessi
EE food pricessi
38 beverage mal
38 bewerage mak
94 textile trade
94 textile trade
B4 leather fur ar
& timber, bamt
7E paper making
98 Mot available
42 chemical mat
42 chemical mat
42 chemical mat
42 chermical mat
42 chermical mat
BE medicine mak
EE medicine mak
48 rubber prodi
98 Mot available
78 plastics prod
69 nonferrous i
67 metal produc
4% Mot awailable
57 general mech
57 general mech

57 general mech

Present version of the result table, when "Show all data" is pressed.

All the columns in present version shall be kept, but new ones have to be added.
The following table shows which properties that shall be listed (with examples).
"Show selected data™ is a subset/aggregation of this data, like in present version of
ENSIS. All properties shall be shown when "Show all data" is pressed. The table
is inverted in this specification compared to the table in ENSIS due to the page
orientation in the document.

If leakage and/or overflow from the individual sources are included in the
presentation (overflow not as separate point source) this shall be stated in column

5.

If source oriented presentation is selected

Column no

Property

Exa

mples

Comment

1

ID of source

5567843

Key of the source

2

Name of source

Kensington industry,
Greaker WWTP

Text of the source

Alternative of source

More pollution

Text of the source

ID of pipe/collection
point

55678432

Name
pipe/collection point

of

Greaker wwtp pipe 2

Source type

Domestic
industry, domestic ww
activity, agriculture, etc

wwitp,

One of 14
types/categories
(12 standard +
overflow and
leakage)

From date

01.01.1996

To data

01.01.1997
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9 Value 78.4

10 Value unit Tonn/year

11 Component ID 56

12 Component name CODMN

13 Recipient ID 3456 If linked to net
node, display the
net node 1D

14 Recipient name Lake Malawi If linked to net
node, display the
net node name

15 WWTP ID If connected
source

16 WWTP name If connected
source

17 WWTP alternative Rebuild WWTP If connected
source

18 Secondary  recipient If connected

ID source
19 Secondary  recipient If connected
name source

20 Source size (km2) 45.9 Only relevant for
diffuse source and
treatment area if
domestic ww
activity, leave
blank for the rest

21 Type of industry ID 456 Only relevant for
industry, leave
blank for the rest

22 Type of industry name | Paper and pulp Only relevant for

industry,  leave
blank for the rest

If recipient oriented presentation is selected

Column no | Property Examples Comment

1 Recipient ID 3456 If net node or
WWTP selected,
display this.

2 Recipient name Lake Malawi If net node or
WWTP selected,
display this.

3 Source size (km2) 45.9 Only relevant for

diffuse source and
treatment area if
domestic wWw
activity, leave blank
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for the rest

From date

01.01.1996

To data

01.01.1997

Component ID

56

Component name

CODMN

Value

78.4

Ol |N(ov|o| >

Value unit

Tonn/year

10 Source ID

456732

There  might Dbe
several sources
discharging to one
recipients (one to
many). Column 1-7
might be repeated
several times
(=number of sources
discharging to the
recipient, or more if
several discharge

pipes).

The sum to the
recipient will be part
of the "Show
selected data”.

11 Source name

Greaker WWTP

See comment to
column 10.

12 Source alternative

More pollution

See comment to
column 10.

13 Pipe ID

456732

See comment to
column 10

14

Greaker WWTP pipe

See comment to
column 10

15 Source type

wwtp

See comment to
column 10. The
source type will be
one of 11 types.

Common functionality for the table

The functionality described under shall be implemented, either as a VB form like
today, or better if possible with the use of Report Generator. This will probably
support the possibility to add user specific properties (i.e. add more columns in
the output table, treatment method, area types, etc).

Sort button: It shall be able for the user to sort the columns of the table. This is in
a way it is implemented other places in the application when the user presses the
heading of the columns (in for instance lists). It is important that all columns
containing numeric values are sorted as numeric and not alphanumeric (like it is
several places in the application for 1Ds).
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There is one main addition to the functionality. The user must be able to sort
several columns (like it is in for instance Excel and Access). Example: The user
first wants to sort as a function of the source type, secondly as a function of start
date, third as function of value.

Multi-selection (and multi-removal) must be implemented in the table. The user
must be able to highlight one or several columns and remove (multi-select). In a
similar manner the user must be able to highlight one several rows and remove
(multi-select). The multi-removal of columns might be convenient to avoid slow
response time when updating a huge table. Removal of column is implemented in
ENSIS 2.05, but there seems like there might be some bugs there. It seems like the
columns disappear a bit randomly.

Be aware of that the results in the database shall not be changed, only on the table
form.

Copy to clipboard: There shall be implemented a "copy to clipboard button™ on
the table that copied the table exactly how it looks like after manipulation by the
user.

Map: A map button must be implemented in the table to provide a direct access to
the map. If the user has done any manipulation of the table, only the remaining
items in the table shall be shown on the map. Is this possible if the report
generator is used?

Statistics: Keep the functionality as today, but add the possibility to set the
number of decimals (this is especially relevant for the column containing the
values).

3.4.6 Presentation of water model results form, Map

This part shall be kept like today, but extended to cover more sources, and new
alternative ways of presenting data.

If source oriented presentation is selected

This is the present situation in ENSIS. The user shall be able to present the results

as:

e Bars (like in present version)

e pies (the size is a function of the value)

e standard point dataset with different colour (this shall be the new default way
of presenting the results instead of bars)

If the user opens up the map after manipulating the results in the table, the map
presentation shall be updated according to the changes in the table.

There are 4 area sources (agriculture, runoff from urban areas, user-defined
diffuse source and treatment areas via activity types) that by default is represented
as a point (centre of the polygon, collection point for the domestic ww activities).
The user shall be able to present these sources with colour (the same as the point
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dataset colour), covering the entire source. This function can be called
"Representative for area (fetch to entire area source)". An example is shown
below.

Map Legend:

I Dirfuse Source
Lakes

e River Links
Coast And Marin|

B |ndustry Locatio

Example how dataset values are fetched to two area sources. The light green and
the red in the lower part of the image are discharge values for diffuse sources. If
the option "Representative for area (fetch to entire area source)" were not
selected, the values would appear as points in the centre of the sources. Diffuse
area sources should be possible to be split into different types of diffuse sources, if
this is configured in the map setting.

If recipient oriented presentation is selected

This is different from the present version of ENSIS, and will require calculation
by the system when extracting data from the database. In the database, the values
are linked to the source, but we want the values for the presentation to be linked to
the recipient/net node/wwtp instead of the sources. For this reason, the system
must sum up all the sources discharging to the selected recipient/net node/wwtp
for each time step. Be aware of that this includes also the overflow figures (from
the sources and not the point source at the network) and leakage if these are
included in the calculation, by being assigned to a specific recipient.

The user shall be able to present the results as:
e Bars
e Pies (the size is a function of the value)
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e Standard point dataset with different colour (this shall be the new default way
of presenting the results). It shall be able to change representation levels as
implemented in present version of ENSIS.

If the user opens up the map after manipulating the results in the table (i.e.
exclusion of some recipients), the map presentation shall be updated according to
the changes in the table.

If a lake or coastal area are among the recipients to be presented, they shall by
default is represented as a point (centre of the polygon). The user shall be able to
present these recipients with colour (the same as the point dataset colour),
covering the entire polygon. This function can be called "Representative for area
(fetch to entire recipient)". An example is shown below.

'

ap Legend:
®  River Modes

Lakes
#et River Links
I oast And Marin
Catchrment

This example shows how recipient oriented presentation with "Representative for
area (fetch to entire area source)” can look like. River nodes are given colour
according to the value, and the lakes and coastal area in a similar way, but the
values are made representative for the entire polygon.

Presenting the discharge from different sources:

This type of presentation will only be relevant for the types pie and bars. The idea
is to view on the map what is the origin of the discharge to the recipient/net
node/wwtp. This possibility shall be avilable with the use of the right mouse
button (Discharge from source categories). The discharge shall be grouped in 7
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categories, which reflect the 5 tabs from the source composition, and overflow at
the source and leakage if included. The groups/categories are:

[WWTP] for domestic wwpt

[IND] for industry

[POINT] for point sources

[DOM_WW] for domestic ww activities
[DIFF] for diffuse sources

[OF_S] for overflow at source

[LEAK] for leakage at source

It shall be possible to view the amount of discharge both as the real number, and
as a percentage shall be possible to switch on directly on the map. The user can
switch between percentage and real values by use of the right mouse button. The
division between the categories of sources will, of course, be the same. Example
of presentation is given below.

() Industry

@ Domestic WWTP

{0} Point sources
@ Diffuse sources

activities

® Domestic ww
& leakage

This example shows the principle how the pie presentation shall look like. But,
each pie shall be composed by 5 (+ maybe 2 more) sectors, one for each source
category (+ maybe leakage and overflow). The size of the sector shall reflect the
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amount of discharge for each sector. In a similar way, it shall be possible to
present results from each of the categories as bars.

It shall be possible to export the prepared maps (bmp, wmf and shape) to other
programs.
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4 Water quality model

The list of water quality model setup is identical to pollution budget model source
composition list, and the functionality is given on the next page. Remember to
include a "Copy" button on the list of water quality model setups, to allow the
user to copy one setup into a new one. Include also a property saying which
scenario (previously called alternative) the water quality model setup is linked to.
Everything shall be copied except for ID and name.

Graphic presentation of the results should be harmonised with the Graphics
specification.

Simulation type: All three options shall by default be selected. If the user selects:

¢ Pollution load calculation, the system shall calculate only the mass/time step
for the individual links and lakes.

¢ Water Flow calculation, the system shall calculate volume/time (typically I/sec
or m*/sec).

O Water quality calculation the system shall calculate the concentration in
mass/volume (i.e. mg/l) of the selected component for the individual links and
lakes. If the water quality calculation is selected, the water flow in the river
links must be available. For this reason, if the user selects water quality
calculation, the water flow calculation must be automatically switched on. The
user can check water flow calculation without checking the water quality
calculation. One or several options are required.

During the calculation: The calculation of the pollution (mass/time) will be the
basic calculation. To be able to go from mass/time to concentration
(mass/volume) the system will need water flow in the river (volume/time, typically
|/sec or m*/sec) and inflow to the lake over the time step (typically m*/sec). It is
assumed completely mixed water bodies. The concentration will then be:

Concentration (river links) = pollution load / water flow [mass/volume]
Concentration (lakes) = pollution load/ inflow to the lake [mass/volume]

The inflow must be taken from the river links linked to the lake. Only the river
links with their downstream node/lake = the lake in question shall be used in the
sum (not the river links located downstream of the lake).
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im, Water Quality model [ O] x]
Model identification:

ID: | Textd Harne: |Texﬂ search

Simulation type

v Pallution load calculation [ water flaw calculation [ Water quality calculation (concentration)

Input and Setup T Geography T Retention T Calculation

Water Quality Model is opened from Models|Water Quality|Water Quality Model.
ID and name are standard ENSIS controls. ID shall be numeric. Both are required.
It should be possible to open a previously defined model setup by pressing Search.
Defined setups should be listed by ID and Name. The user can open a defined
Model setup, edit the setup and save it again either by a new name and ID or with

the same ID and name. There should be a warning if the user is overwriting a
setup.
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i, Model Identification M=l B3

D M amne Scenarno Copy |

oK
Cancel
This form consists of 4 tabs:
Input and Setup Select pollution load through pollution load scenario.
Select time period and time step.
Geography Define geographical area (meaning river links and lakes)
Retention Define pollution load through dataseries or manual

entering of data. Define water flow input to the model.
Calculates retention for all river links and lakes.

Calculations Define log-file and run the model.
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4.1 Tab 1: Input and setup

. Water Quality model H=]

— Maodel identification:
1D ITEXT4 Harne: ITexﬂ Search |

—Simulation type

F Fallution load calculation IF Water flow calculation IF Water quality calculation (concentration)
Input and Setup T Ceagraphy T RetentionMMater flow T Calculation
— Pollution load scenario —Components
Select pollution model configuration: Lizt

I Cambol j |

Select Model scenario:

I Combol j |

— Time period and time step for calculation

Tirme period:
01.02.1993 -05.09.1333 j |

Tirme step:

[ Annually (o Manthly

Pollution load scenario: The user shall be able to select one of the available
water pollution budget simulations (model configurations). The ID and the name
of the model configurations shall be shown in the combo box. This shall be
optional information. If the user wants to calculate the water quality without any
sources discharging to the river system, but only based on boundary condition,
this should be possible. These boundary conditions are defined in tab 3. If a
pollution scenario is selected the geographical objects that was included in the
scenario should be listed automatically in tab 2.

Select Model Scenarios: The user must select which scenario the simulation shall
be linked to if a model configuration has been selected. The default shall be the
same scenario as the selected pollution model configuration.

The introduction of linking to water quality scenarios will not be any major
consequences for the water quality model. A model scenario will be defined in
exactly the same way as an ordinary water quality model run, except for the fact
that the user should select to link a scenario to another scenario than what is
considered holding "real, true" data.
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Components: This control shall list the included components from the selected
model configuration, in other words, the components that there exist results for.
The user shall be able to select only one component from this list. This is required
information. If no pollution load scenario is selected, all components should be
listed. The user can select one component and this component will be predefined
search criteria in tab 3.

Time period (validity period): Default choice in this combo box shall be the
same period as there exist results for in the selected pollution load model
configuration. The user shall be able to make the period shorter, but not longer.
This is required information.

If no pollution load scenario is selected, the user can define a time period. When
searching for dataseries later — only dataseries with validity period covering the
time period will be searched for.

Time step: The user shall be able to define the time step of the simulation (the
time resolution of the results). Only annual and monthly shall be available. The
default choice shall be identical to the same time step as there exist results for in
the selected model configuration. If the time step of the model configuration is
different from annually/monthly, no default choice shall be provided. This is
required information.

If the time step of the water quality model is different from the results they are
based on (from pollution load model), the system must automatically “convert”
the results into the desired time step of the water quality model.

Apply: Stores the setup to the database without closing down the form. If the
setup already exist in the database, a warning about overwriting shall appear.

OK: Stores the setup to the database and closes down the form. If the setup
already exist in the database, a warning about overwriting shall appear.

Cancel: Closes down the form without saving changes. If changes have been
made, a warning that changes will not be stored shall appear.
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4.2 Tab 2: Geography

— Model identification:

1D IText4 Marne: ITexﬂ Seerell |

—Simulation type

|7 Follution load calculation F ‘Water flow calculation |7 Water quality calculation (concentration)

™

Input and Setup T Geography T RetentionWiater flow T Calculation

GCeographical search

I Sl ﬂ Search |
H-E Adm. Regions -

Elg 1, Praject Area{ 1, Project Area) [ Riwer links
----- @ 805, Parsgrunn { 2, Municipality ) [T Lakes

------ g 806, Skien { 2, Municipality )

o @ S007, Grid11 ¢ 3, Modelling Area’

Available water elements Selacted water elements

Failable = | Selacted and pollution load and unit calur Mo

upstream
;l
M o
== | downstream

Consistancy chack | Wiew on Map

Cancel

This is the second tab and the tab where the river system to be calculated is
defined.

Geographical search: This is a standard geography tree view (adm region,
catchment, treatment area and user-defined area) for search for other geographical
objects.

River links and lakes: These shall be checked indicating which objects the
geographical search criteria shall be applied to. The system shall find river links
and lakes fully or partly within the selected geographical region. By default, both
shall be checked. Since the calculation method is based on river links and lakes
(and not river nodes), the relevant water elements are river links and lakes.

Search: The search shall be performed when this button is pressed.

Available water elements: All found items shall be listed in this control. The
water elements shall be listed with what type of element (river link = [Link] and
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lake = [Lake]), ID of the water element and name and alternative of the water
element. (alternative should be included in the geography modules). If there are
more alternatives for one lake (for example) the ID and Name will be the same in
more rows. In addition, the river chain ID and river chain name shall be shown for
those river links and lakes that are part of a chain. The user shall be able to sort
the elements by clicking on the top of the column. IDs shall be sorted as numeric.

Arrows: Standard ENSIS buttons to move all/one item(s) between lists.

Selected water elements: The user can manually select which elements to be
included in the simulation by moving from the available water elements control to
this control. The properties shown shall be identical to the available water element
control. The user shall be able to select many items in the list and move these
simultaneously up or down as the user presses the "Move" buttons. In this way,
the user can move a group of elements at the same time.

Move upstream/downstream: The water elements can be moved up and down in
the list, to indicate the river system structure. The most downstream element shall
be on the bottom of the list, while the most upstream (different elements can
actually be defined as the most upstream) shall be on the top of the list. The order
defined in this list is used to check the consistency of the river system. See
description below. This control shall have drag-and-drop functionality in addition
to the arrows (section 3.1). The user must select at least one element.

View on map: The user shall be able to view the river links and lakes in the
control "Selected water elements™ on the map. The display is done when the user
presses this button.

Consistency check: See detailed description about calculation routine below. The
consistency check (with a returned value = OK) must be run before the calculation
starts.

If the consistency check return NOT OK, the river elements should be edited in the tab
shown above.
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4.2.1 Explanation of the consistency check

The idea of the consistency check is that the system shall check whether the
selected water elements (one or many river links, and one or many lakes) form a
complete entity. The consistency check shall always start from the
downstream end.

This consistency check must be performed before the calculation of the model.
The RUN button will not be enabled before this has been performed.

O River node
Lake objec

Catchment

Figure 1. The figure shows a schematically view of the river system. Arrows
represent river links, small circles river nodes and larger circle lake.

The consistency check shall return a report. If the check is OK, then OK and
which elements that are checked are the only needed answers. If the answer is Not
OK, then the system must tell the user what is wrong with the selected river
system.

The output list/report shall contain only river links and lakes. The list is identical
to the control called "Selected water elements ...." in tab 2. The algorithm for
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checking the list should start with the most downstream elements and calculate in
the upstream direction.

The system must use the information available on the definition of the river links
to perform the check. The routine should start with the most downstream element.

If most downstream element is a lake:

e Go to the second most downstream element and check if the most downstream
element (the lake) is a downstream node/lake

e |f OK, the first two elements are OK

e The second element from the bottom must be a river link if the first one is a
lake

e If the third element is a river link, check if the downstream element (river
node) of the third element is the same as the upstream element of the previous
element (river link). If OK, the first three elements are OK

e If element number four from the bottom of the list is a lake, check that this
lake is the same as the upstream element/node of the previous river link. If
element OK, the element number 4 from the list is OK.

e Keep on like this.

e The system must end up with a temporarily not OK answer (for instance on
the top of a river branch). Before returning an error value (not OK), the system
must check if the element that fails is an upstream element of one of the items
more down on the list. A lake or a river node might be connected (as
downstream element) to several river links. If temporarily fail on the first
check, the system shall:

o If the item is lake, the consistency check permanently failed
o If the temporarily failed item is a river link, the system shall:

e Find the downstream element of the river link in the database (river
node or lake. If coastal object, the check should return an error), and
check if this is the upstream element of any of the previous items in the
list. If OK, the check should go on with the next item in the list. If not
OK, return an intelligent error message.

If most downstream element is a river link:

e Go to the second item in the list. If this is a lake, check if this is the upstream
element of the first river link. If the second item is a river, check if the
downstream element of this river link is identical to the upstream element of
the first item of the list (river node or lake).

e See the above "algorithm™ for further consistency checking.

Examples:

Table 1. Content of list with water elements. Should return OK.

Name of water element Order

[Link] 1 Most upstream
[Link] 2

[Link] 3
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[Link] 4

[Link] 5

[Link] 6

[Lake] X

[Link] 7 Most downstream

Table 2. Content of list with water elements. The order is changed from table 1,
but the check should still return OK.

Name of water element Order

[Link] 6 Most upstream

[Link] 5

[Link] 2

[Link] 1

[Link] 3

[Link] 4

[Lake] X

[Link] 7 Most downstream

Table 3. Content of list with water elements. Two water elements are taken out of
the list from table 1 and 2. The system shall return Not OK and an explanation
what is wrong when the user runs the consistency check.

Name of water element Order

[Link] 6 Most upstream

[Link] 5

[Link] 2

[Link] 1

[Link] 4

[Link] 7 Most downstream
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4.3 Tab 3: Retention

Another result of the consistency check should be that all water elements that are
located as the most upstream element of one river branch (river link 1, 2, 5 and 6
in the example of the consistency check in the document) shall be marked blue
(tab 3). Beside these elements, there shall be 2 additional columns where the user
shall be able to enter a discharge entering the system from upstream areas. The
second extra column will be the unit of the pollution load (in mass per time). By
default the boundary condition shall be zero if no pollution load scenario has been
selected, but the user shall be able to enter a number and a unit in these two
columns. Be aware that in the calculation, the boundary input will be constant
over time, meaning that the entered pollution load shall be added for all time step
of the simulation. If a pollution load scenario has been selected, the pollution load
values from the scenario should be filled in. The user should be able to edit all
cells except for columns 1-5 and the last column Retention.

The columns should be as the following:

Given and edited in tab 2

T

— —
Element | Element | Element | Element Order | Length | Comp Unit | Comp | Unit | Q Unit | Retention
1D Name Alternative [km] (PTOT)
(S04)

Link Numeric | String String TAB 10 Value Mg/l | Value | Mg/l | Value | m3/s | Value
2

Link Numeric | String String TAB 5 Value Mg/l | Value | Mg/l | Value | m3/s | Value
2

Lake Numeric | String String TAB Value Mg/l | Value | Mg/l Value
2

Link Numeric | String String TAB 12 Value Mg/l | Value | Mg/l Value
2

Lake Numeric | String String TAB Value Mg/l | Value | Mg/l Value
2

Link Numeric | String String TAB 17 Value Mg/l | Value | Mg/l Value
2

Columns element, element 1D, element Name, element alternative and Order can
not be edited in this table, but in the table in tab 2. Retention equation can be
edited through “Calculate Retention” and edit retention equation. All columns can
be sorted. If column 1 is sorted lakes and links are separated.

Water flow can be added in two ways:

1) Manual entering of data in the table

2) Mark the cell, press search criteria water flow and the standard search form
will open. All stations that are representative for the selected river link (river
links if more cells are selected) and with component water flow will be
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searched for. This should be predefined search criteria. The user can edit the
criteria.

If static is selected in the previous column, the value shall be shown together with
the unit m*/sec. This value shall be taken from the static data part of the river links
(average flow). It can be several Q-values within the selected simulation period,
because the validity period of the static data of the river link might be shorter,
change in the middle of the simulation period, etc. If many different Q-values are
available, this shall be shown by displaying the values separated by / (i.e.
30/32/25). If the water flow is a data series, this shall be indicated with
<<series>>. Shall be disabled.

Water flow priority. (shown later in this chapter, on the form Value source) The
user should be able to give Q-priority meaning if the static value of the dataseries
should be used in the calculation. This shall be a combo box with the item static
data (indicating that data from the river link object is used), and the definition of
all the data series in the list above are present. The user shall be able to manually
pick one series from here. This column can also be automatically (partly) filled
from functionality described above. Regarding the input to the model, if static
data is selected as the highest priority, dataseries shall never be used as input. If a
dataseries is selected as the highest input priority, and this dataseries does not
cover the whole period, the system shall go to the static data and take data from
here. If still not enough data to fill in relevant data for the simulation period, the
system shall extrapolate the data with the highest priority. Shall be enabled.

Use of water flow in the calculation:

If time series is to be used as input to the model, the series must be aggregated
““on the fly’” to fit the time step of the model. It shall be used time weighted
interpolated average. The priority must be done the following way, which is
similar to priority of model input on the pollution budget model. The system shall
take data with highest priority first. If the simulation period is longer than the
period the data covers, the system shall take data from the next (and lowest) level
of priority if data exist for the remaining period. If still input data is missing, the
system shall extrapolate the data with the highest priority. If static data is selected
to have the highest priority, the system shall never go to the second highest
priority. If the static data do not cover the whole period, extrapolation must be
performed.

Pollution load data — there are three ways of entering data:

1) Manual entering of data in the table

2) Mark the cell/cells, press search criteria dataseries and the standard search
form will open. All stations that are representative for the selected river link
(river links if more cells are selected) and with component as selected in tab 1
will be searched for. This should be predefined search criteria. The user can
edit the criteria. To calculate a pollution load with the correct timestep and
timeperiod, the time series calculator will open automatically.

3) Select pollution load scenario if this is relevant and not done before. This
should be done in tab 1.
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i, Water Quality model [_ (O] =]

— Model identification:

1L ITEXM Harne: ITexﬂ SRR |

—Simulation type

|7 Pollution load calculation |7 Water flow calculation |7 Water quality calculation {concentratian)

Input and Setup T Geography T Retention/Water flow T Calculation

- Search criteria
Dataserias

Search criteria
Water flow

River Links and lakes:

Calculate Retention

Walue source

Infarmation

-
4 I I b Inzpect static data

Search criteria dataseries: The idea with this functionality is to provide a short
cut to the dataseries to make the user enter reliable boundary condition for
pollution input in the most upstream elements (marked blue).

By default, all the stations that have some of the most upstream water elements
(blue river links and/or lakes) linked to them (via geographical representation)
shall be checked. All stations shall be listed, to make the user able to check more
stations than the default ones. The selected components (as defined to be included
in the model calculation) shall also by default be checked in the data series search
form. In a similar way, the user shall be able to add more components.

If some of the elements have been selected before the user press “search criteria
dataseries”, only stations linked to the selected elements should be shown.

Search criteria Water flow:

The idea of this part is to be able to identify which water flow data series (from
the predefined component Q) that are relevant to be used as input water flow to
the model run instead of using the static data stored directly on the river links.
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Search criteria button: Pressing this button shall open up the standard data series
search criteria form. All the stations that have one of the river links included in the
simulation linked to them (via the Station form and geographical representation)
shall automatically be checked. It shall be possible to check additional station.
The user shall be able to add additional components/parameters.

If some of the elements have been selected before the user press “search criteria
dataseries”, only stations linked to the selected elements should be shown.

The selected values can be edited.

This form is opened with default checks when the user presses the “Search criteria
dataseries” button.

. Search Cntena

— atazeries Selection Criteria
— [23] 5tations found
AN % Select From:
Limit List of Stations
195, CHEM_DA cha bu ﬂ
|- Apply limitation on stations' list | 1399, CHEM_Tao Kou
.,W;I
—[1] Measurement positions found———— [~ [2] Sampling Methods found
Al " Select From: Al " Select From:
Wros-05 |
2. Continous measurement, irregqular tim
F Grah =amnle disrantinunos mpa:urpmj
—[6F] Mediumz found —[84] Components found
Al % Salect From: Al % Salect From:
=L 11, River =] 120, NTOT_P {102, Water Sample_R)
i 103 water Sample.k 121, PTOT (103, Water Sample_R)
: I 104, Sediment_R ;I 122 Ca (N3 Water Saranls R j
—[0] Time Steps found [¥] Instrument Types found [0] Administrative Projects
Al " Select From: Al " Select From: o A " Select From:
2. TECM
2 Palrmentron Muliti ﬂmrll

Data Validity Pericd In: I j |

|7 Include Measured Datazaerias |7 Include EMPTY series in result list
I- Include calculated Dataseries I— Include Datazeries with
No of Samples I jl
M | Clear Search criteria | 1.4 Cancel |

When the user presses OK from the search criteria form, he is taken into the time
series calculator form, where he can perform the calculation of monitoring values
(concentration and flow) and find a value for the boundary condition.
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im. Time Senies Calculator

—Select Dataseries:

Search Criteria Filter Flags | Search for datazeries

L _J_

Time step for the selected dataseries: 1% min
Camrmoan Time Period for the selected datazeries: 28152001 - 29f252002

—Select Calculation Period:

Select time Pariod: Combol j | Special Selaction |

—Results-—8M8M8M8M

I_ Fesults for Total Peviod L.
I_ Monthly Rezults Cancel | Mext =% |

Inspect static data: When the user presses this button the main search form for
river links (or lakes) are opened (similar to shown below), with the highlighted
river links (lakes) read into the control with the list of river links (lakes). From
there, the user can inspect the data, by pressing the "Edit" button (we assume that
everything behind the "Data" button is moved to a separate tab invoked by the
"Edit" button. The forms should be as defined in the geography chapter in
measurement specification.).
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Lake(s] ]|

—Geographical Selection of Lakes: —Other Selection Criteria

INu:- Cpened Mapis) j ﬁ —Find Lakes with

1D
| -
Eﬂ Adm. Regions . - J I
: Eﬂ Uzer Defined Regions —|F|r|d Lakes with cjdi!
-

Eﬂ Catchment Regions
B Treatment Areas —Find Lakez with Hame

| =l

—[17] Lakexs in selected region found

Lake ID Lake Code Lake Mame I Lake Type I & Hew

1 --- Menlou Reservoir << Unknown ==x -
10 --- Taoyuan reservoir <<= Unknown = Edit |
11 --- Maeryai reservoir <<« Unknown ===

12 --- Kindian reservair === Unknown === Lialaes

13 --- Livjiahe reservair <<« Unknown ===

14 --- Guoluozhuang r... <<« Unknown ===

15 --- Zhongpugezhua... == Unknown === LI

1C Pimmaromiisloar=s I N BTN PV PR RS

Cloze

J
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Information about the value source and water flow priority will be like this:
The first list will give all the river elements that are part of the river system. The
second list is list of components. If the user selects river link 1, all components
and water flow that are given for river link 1 should be shown. When one
component is selected for river link 1, the source of that component value should
be given in list 3. Value source means from where the value has been derived.

Ex: River link 1, component: PTOT and water flow (Q), Pollution load scenario
for the component and dataseries definition for water flow.

Water flow Priority is given in the combo box — and has been described above.

iw. Yalue source M=l E3
. List of River Elements: . List components: Value source: Ca
Riwer Linkl Ftot [ataserie definisjon
Riwer link2 Mtot Follution Ioad scenario
La ke Water Flow 2 Manual entering of data
atc
Riwver link 1 [ataseriesfstatic etc j Print | QK |

4.3.1.1 Retention

. Hetention

. ~Calculate retention:
[ selected lakeis)
[ Al lakes

|- Selected river linkis)

[ Al river linkis)

Inspect Retention equation |

Cancel | Ok
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River Element Retention Equation Retention Value
River Link 1 List of all equations. The default | After calculating, the value
equation should be selected by should be given here. When
default. Inthe end of the list there | the user press OK, the
220‘;:@029 an option : new values should be updated in
uatl
tab 3.
River Link 2
Lake
. Aetention Equation M=l E3
River link 1 Default equation - ||V alue
- |River link 2 Default equation - ||V alue
- |River link 3 Default equation - ||V alue
- |Lake Default equation - (| alue
Calculate E dit equation Cancel k.

Retention on river links and lakes:

Column 1: This shall be the ID and the name of the river links. Shall be disabled.
Column 2: This shall be where the user defines which retention equation to be
used for the different river links. The default retention equation of river links and
the retention equation of lakes shall be filled in automatically, but the user shall be
able to select another from a combo box of the grid control. This equation goes
into the calculation to reduce the load on the river links (due to retention) or lakes.
There shall be fill in column functionality (right mouse button) on top of the
column. Shall be enabled. To edit the equation or create a new equation press
“edit equation” and the user will come to the form given in chapter 1.7.

Column 3: This shall be the calculated retention value.

The calculation of the river link retention in the model simulation

The default calculation of the retention on the river links is pointed out below.
Other equations can, as specified in a later section, be used. The equation to
reduce the load and/or concentration gives a number in the range [0, 1] as output
to be used on the incoming load at upstream end of the present river link for
calculating the reduction in pollution load. The default equation for retention in
river links is:

Retention = 1 — (1 - retention coefficient)ver !ink fength fkm]
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Retention coefficient = 0.03 per km river link. (meaning 3 % of the load
“disappears” every km of river):

Retention = 1 — (1 _ Olos)river link length [km]

Example:
River link length = 2.3 km

Retention = 1 - (0.97) ** = 0.56
Remaining load in the river link = 1 — 0.068 = 0.932 (meaning 93.2 % of
incoming load)

Expressed in terms of load (L) in mass/time, remaining in the river link, and
providing input to the next element:

Remaining matter = 1 - (1 — 0,03)"verinklenath lkml ey o ing load

The calculation of the lake retention in the model simulation

The default calculation (to be shipped with an empty ENSIS project) of the
retention in the lakes is pointed out below. The equation to reduce the load and/or
concentration gives a number ranging between [0, 1]. The remaining load ratio is
1 minus the retention, to be used on the incoming load. The default equation is:

Lake retention = ( k +k2)
%1+ )

k1 = retention coefficient 1 (dimensionless)
k2 = retention coefficient 2 (dimensionless)
Tw = theoretical retention time (entered in years, but considered dimensionless)

As default, the following numbers shall substitute k1 and k2:
k1=0.2
k2=0.1

For your information, for mesotrophic and N the coefficients are typically:
kl=1
k2=0

If the user wants to use these coefficients instead, he has to define this in the
retention equation form.

Example:
Theoretical retention time = 1 year
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Lake retention = (07 +0.1)=0.1+0.1=0.2
(1+4/1)

Remaining load in lake = 1 — 0.2 = 0.8 (meaning 80 % of incoming load is still in
the lake water)

Expressed in terms of load (L) in mass/time, remaining in the lake, and providing
input to the next element:

Remaining matter = (1 — retention) * Lincoming = [1 — ((0%1+\E)+0.1)]*
Lfincoming

An example covering a river system is included at the end of the document
(section 6).

Be aware of that retention works identical (mathematically) on load and
concentration, but to get the concentration, the load must be multiplied with the
water flow into the lake (Q) (the river links with water directly flowing into the
lake).
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4.4 Tab 4: Calculations

. Water Quality model M=) B3
Model identification:
I |Textd Name: "Texﬂ s
Simulation type
[¥ Pallution load calculation [ wiater flow calculation v wiater quality talculatio%mncemration)
Input and Setup T Geagraphy T Retention/Water flow T Calculation

[v Store log file

|Userdeﬁned narme. LoG Log file path:

Wiew results [elete results RUH ==

Apply ‘ Ok ‘ Cancel

This is the forth tab, and the user can select to store log file: This is similar to the
water pollution budget model (model configuration).

In addition there should be a text field where the user can give a description of the
model simulation. This description should be included in the log-file.

RUN: This button is only enabled from this tab. This starts the simulation with the
defined input. A warning shall appear if the user has not stored the model setup to
the database (pressed OK or Apply), and/or sufficient data/information is not
present.

View results: Starts up the presentation of the model results. Details specified
later.
View restults button will be enabled when the calculation has been performed.

Delete results: Deletes the results if results and sufficient user rights are present. A
warning shall be presented before removal.
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View log file: An editor starts up with the log file (if present) read into it.

45 Presentation of results

The presentation system is started by the "View results" button.

It is assumed that ICB has found a smart way to combine river link datasets and
lake datasets into one and the same datasets. The following part of the
specification is based on this assumption.

There are three main presentation options:
1. All water elements area distributed (data sets)

2. Trend separate water elements
3. Longitudinal profile of river system

s, Hesults [ (O] x]
— Model identification:

10 IText4 Name: ITexﬂ Search |
— Presentation option Simulation type

1| £ All water elements area distributed idata sets W Follution load calculation

% Trend separate water elements [V Water flow calculation

" Longitudinal profile of Fiver systemm F Water quality calculation (concentration)

................................................... Mext == Cancel

The layout of the form will be a bit changed as a function of presentation option
selection.

This is the main form that pops up when the user presses the View results button,
and then the All water elements area distributed (data sets). The upper part keeps
information about the model run the form is opened from. This information shall
be disabled.

Simulation type: The second step is to select type of simulation to present data
from. Only simulation types included in the actual simulation (defined in the Input
and setup tab) shall be disabled.

Presentation option Simulation type available

All water elements area distributed Use able to select only one simulation
type

Trend separate water elements User able to select more than one
simulation type

Longitudinal profile of river system User able to select more than one
simulation type
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45.1.1 Presentation option 1: All water elements area distributed (data sets)

im. Water Quality Model - Results M=l B3

— Model information:

10: ITEXT4 Marne: IText'l

— Prezentation information:

Simulation type: R R R B B

Presentation option: All water elements area distributed (dataset)

—Select component and unit:

Campanent: Taxtz
Unit: I Combol j
== Back C i Table Graph Map Cancel

After pressing next in the previous form after selecting presentation option “All
water elements area distributed”, the form above should be shown.

Component: The component will automatically be a function of selected
simulation type. For this reason, the component control shall be disabled and just
showing the information. If the pollution load simulation is run, the component
will be the same as defined in the Input and setup tab, with the unit type
mass/time and mass (i.e. tonnes/year and tonnes). If the water quality calculation
is selected, the component will be the same as defined in the Input and setup tab,
but the unit will be mass/volume (i.e. mg/l). If water flow calculation is selected,
the component will be Q (predefined water flow component), with the unit type
volume/time and volume (i.e. m*/sec).

Unit: This shall be a combo box listing relevant data types as a function of
selected simulation type/component:

e Pollution load calculation: mass/time and mass

e Water quality calculation: mass/volume

e Water flow calculation: volume/time and volume

Explanation of mass/time and mass + volume/time and volume. If the user selects mass or
volume per time, the amount of matter (mass) or water (volume) shall be divided on the
time period defined in the denominator (for instance second or year). If the user selects
the unit to be a unit derived from only mass or volume, the system shall divide the amount
of matter or water on the time step of the simulation (i.e. month).

Graph button: The button graph shall be disabled.
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Table button: The form below shall be used. All time periods in the simulation
shall be available, and the data/ results shall be shown when the user highlights
the different time periods.

B3 Lake Data zet Values
— Data Set Definition:

[rata Set Name: new [ata Type: 7. Concentration

Camponent 113, NTOT fWater Sample_L) Unit: mg/fl

| —[1]1 Yalue groups found:

Walidity Pariod I Time Wariation I Hen

-= 2000 =2 Constant ... Edit

Delete

— Datazet currently consists of 17 objects:
Lake \ Walue DB Yalue Walue

1, Menlou Reserwvair

Wi

i Qiushan reservair

3, Lunjia reservoir

4, Cizhan reservair

ngzhuang rezervair

k. Haaojia reservair

7. Anli Reservair

ST T T P I A (S R O 8
SRR R SR

=

O Timmiis vearsvosie

Statistics Sawe to file Apply 14 | Cancel

Map button: An intermediate form must be opened to be able to define time
period/step to show. The form below shall be included for this purpose. From this,
a standard dataset presentation shall be shown. It is important that the user can
select colour representation of the dataset from defined colours from the water
quality classification system (already implemented in ENSIS 2.05).

a8 Water Models' Data - Map presentation M= E3
—Select Map

IN-:n Cpened Mapis) jw

HierCr Map | Cloze
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4,5.1.2 Presentation option 2 - Trend separate water elements

. Form3 M=l E3

— Model information:
10 ITE><14 Marne: IText]

— Prezentation information:

Simulation type: R L
Presentation option: Trend zeparate water elements
—Select component: Ltelect water elament
Companent: | Ta.pz Carmbo2 TI

—Unit to show data in

5 o Campare with measurements
Fallution load I Cambal j .
Concentration I Cambal j a Compare with Walue Source
Water o J T
I Sl il - |_ Include datazeries in plot

; {{Backl::::::::::::::: Table Craph

When the user selects "Trend separate water elements”, the option buttons for
simulation types are replaced by check buttons, allowing the user to select all
types of simulations, if they are all simulated in the selected model run.

This is the layout when the second option "Trend separate water elements™ is
selected. The upper part is identical to the previous selection.

Component: If all three simulation type options are selected, two components
shall be shown in the text/list control. Pollution load and concentration
components are identical, and water flow is Q. Component control shall be
disabled — and only give information to the user.

Units to show data in: Combo boxes shall be disabled/enabled as a function of
the selected simulation types. If two simulation types are checked, only to unit
boxes shall be enabled. Only relevant units shall be selected simulation
type/component:

e Pollution load calculation: mass/time and mass

e Water quality calculation: mass/volume

e Water flow calculation: volume/time and volume
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Select water element: This is a combo box that shall list all water elements (river
links and lakes) included in the simulation. The user shall be able to select only
one from this one.

Compare with measurements: It is important that the calculated results and the
measured data series can be plotted in the shown simultaneously, and shown in
the same graph. By default, the only one station that is made representative for the
selected water element (river links or lakes, which is done on the station form),
shall be checked. One river link/lake can only be linked to one station. The
selected components shall also by default be checked in the data series search
form. The user shall be able to uncheck these components and check additional
ones.

This form below shall be opened when the user presses the comparison button. As
soon as this is closed the check box "Include data series in plot” shall be checked.
It is important that the user shall be able to include calculated data series (check in
the lower left), because the user will this way be able to compare aggregated data
series with calculated values with for instance annual time step.

ﬂﬁeamh Critenia [filtered list of stations iz used]

— Dataseries Selection Criteria

—[1]1 5tations found
]| {0 Select, From:

it List efstations |
IF Applvlirmitation on statians (st |

—[3] Measurement positions found ) [11] 5ampling Methods found
o Al " Select From: o Al " Select From:
5T -0.5 -= -0.5 2. Continouws measurerment, irregular tim
ST1- -NE -= -NEK LI 2 Time zamnle nartial duratinn irrpnul.:nll
—[6F] Mediums found —[Fe]l Components found
A % Select From: AN {* Select From:
E|'-E 10, Lake :| | 1120, NTOT_P {100, Water Sample_L)
i 100, Water sample_L — 121, PTOT (100, Water Sampla_L)
H -
[0 107, Sediment_L LI 122 Ca (10N Water Sarmnle 11 _I

—[2] Time S5teps found [7] Inzstrument Types found [0] Adminiztrative Projects
Al " Selact From: Al " Salact Fram: Al " Salact Fram:

’ 1Th 2, TECM
2 Pnlrmenatron Mulififunrj

Data Validity Period In: I j |

F Include Measured Dataseries IF Include EMPTY series in result list
I_ Include calculated Dataseries I— Include Dataseries with
Mo of Sarmples I jl

ﬂ | Clear Search criteria | 64 Cancel |
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Compare with value source: The user shall also be able to select a dataseries
from the form Value source. When pressing this button the Value source form
should be shown, and the user should be able to select the source.

Table button: This shall be presented with the following columns:

Water element type/ID/name
Time period
Pollution load
Pollution load value
Pollution load unit
Concentration
Concentration value
Concentration unit
Water flow

Water flow value
Water flow unit

Table 4. Example (limited number of columns):

Water
element

Time
period

Comp
onent

Value

Unit

Comp
onent

Value

Unit

Compon
ent

[RN],
33,
Glomma
river
segment
1

1998

PTOT

40

Tonne
slyear

PTOT

ug/I

[RN],
33,
Glomma
river
segment
2

1998

PTOT

34

Tonne
slyear

PTOT

7.3

ug/l

When the user clicks with the right mouse button on top of the column with
numeric values, the following menu shall pop up (similar to the result table for the
water pollution budget model):

Minimum
Maximum
Arithmetic average
Sum

Multiply all by
Divide all by
Remove column
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If the user has selected to include measured data series in the table, these series
must be shown to the very right, in a similar way the model results are presented.
Since the time for the samples and the time for the samples are not necessarily
synchronised, the table must be adjusted according to the time. For instance, if 3
measured samples are available for 1998, then the model value for 1998 must be
shown in 3 rows. This is already handled in the presentation of aggregated data
series together with the measured ones.

There must be "copy to clipboard” functionality from this table.

Graph button: The table above shall be shown in a graph, meaning also the
measured data series. This is solved for aggregated data series.

2k Show Graphics 9= E3
Graphics | Table I
= Component: 145, pH (100, Water Sample_L )\\Station:dE, CHEM_Menlou Intak
Aggregated Time Series
o ‘ ‘ ‘ ‘ o
3 T — 3
== L]

1.0 %%h D000
13 10,7 050 D000

=]
&
y
o
&
[
=
i

Erint Qptions Fodditional af Copyto clipbord Cloze

Hopefully the new graph control can make the plot look nicer. It must be possible
to include the water quality classification borderlines, in proper colours, in this
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graph. There must be secondary axis if several components are plotted
simultaneously.

Map button: Shall be disabled.
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4.5.1.3 Presentation option 3: Longitudinal profile of river system

The idea of this type of presentation is to see how the pollution load,
concentration and water flow vary along the river system.

i, Form10 [_ O]

— Model information:
10 ITEXT4 Marne: ITexﬂ

—Presentation information:

Simulation type: L L e
Presentation aption: Langitudinal profile of river system

—Unit to show data in — Time pericod for presentation
Follution load Icnmbn] j I- All periods in one
Concentration Icnmbnl j Zelected period
Water flow Icnmbnl j I'::':'n-'t":|2 j

—5Sort river links and lakex

‘Water elerments not included in plot Include in profile plot
FAuailable == Selected W o
upstrearn
=
=
Mo
- downstream
—Select component: C
----- Table Graph Map
Camponent: Text® e
............. == Ba':k Canl:E|

This is the third button. The controls are already specified earlier in the section.

Time period for presentation: The user shall be able to present all modelled
time steps in the same plot, or profile plots of each time steps separately. The
combo box shall list the individual time steps in the simulation (as when
presenting data sets on the map). The "All periods in one" shall by default not be
checked, asking the user to select on of the time step simulation results exist for.

Sort river links and lakes

The idea with this part is to be able take away some elements for presentation. In
this way the user can for instance present only one branch separately. The left
control (Water elements not included in the plot) shall by default be empty, while
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the right hand control shall contain the same list of elements (with the same order)
as in the Geography tab. The user shall able to deselect elements from the right
control to the left. The water elements shall be listed with what type of element
(river link = [Link] and lake = [Lake]), ID of the water element and name of the
water element. In addition, the river chain ID and river chain name (only relevant
for river links) shall be shown for those river links that are part of a chain. The
user shall be able to sort the elements by clicking on the top of the column. IDs
shall be sorted as numeric.

Move upstream/downstream: The water elements can be moved up and down in
the list, to indicate the river system structure. The most downstream element shall
be on the bottom of the list, while the most upstream shall be on the top of the list.
The order defined in this list shall indicate the order the river links/lakes are
plotted on the graph. The most upstream shall be plotted to the very left on the
graph, while the downstream to the right. See example below. This control shall
have drag-and-drop functionality in addition to the arrows. The user must select at
least one element.

Table button: The table shall be identical to the one shown under presentation
option 2 (Trend separate water elements). The only difference is that the table
under this presentation option consists of all selected water elements and that it
can be limited in time periods. The order shall be the most downstream on the top
of the table. All the other functionality (statistics, copy, etc) shall be the same.

Graph button: This graph is not a graph that is a function of time, but a function
of location. The Y-axis still shows the value of the component (there must be
secondary axis if several components are plotted simultaneously). The X-axis
shows the water elements include in the presentation. The locations (river links,
lakes) shall be distributed evenly along the axis.

For instance: 5 elements are selected for presentation, with 2 components/graphs
each (load and concentration for PTOT). The user selects to show all years (in this
case 1998 and 1999). This gives in total 4 longitudinal profiles.

Example:
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450 35
400 —
- 30
350
- 25
300
| H
L 5o |E Series
e W Series2
" 200 e — Series4 |4
— Seriesb
150 —
10
— —— 5
50 I
0 ’_. T T T 0
Link 1 Link 3 Link 4 Lake X Link 7

Hopefully the new graph control can make the plot look nicer. It must be possible
to include the water quality classification borderlines, in proper colours, in this
graph.

The axis must be properly labelled with units, the legends with component name
(plus load/concentration if same component) and time period.

Map button: Shall be disabled.

4.6 Storage of results

Since the calculation method is based on river links and lakes (and not river
nodes), the results must be produced for river liver links and lakes. The system
shall calculate the desired results for all included elements (river links and lakes)
in this list for all time steps. This means probably that the results must be stored as
a hybrid of river link and lake dataset. It is up to ICB to decide how river link
datasets and lake datasets can be combined.
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4.7 Water quality model - Retention equation

The idea of retention equation editor is to make the user able to define his own
equations calculating the retention is rivers and lakes. The user defines in the
model setup which of the equations to be used for the different river links and
lakes. One river link retention equation and one lake retention equation shall be
shipped with an empty project. They shall be flagged as default. Which equation
to be automatically defined by the system is described where the retention
calculation is explained.

The form below gives the list of the available equations. The following properties
shall be shown:

e ID

e Name

e Which water element type the equation is linked to (river link or lake)

e If the equation is default or not for river link or lake

. Retention equations M=l E3

— [#] found retention equations

D MName Wwhater element type  Default [vesdno)
M e

Edit

Delete

This form lists defined equations.
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i, Define retention equation [_ O]
— Equation identification

I ITE:-:H Mame: |Teut1

— Equation definition

—w'ater element type———— — Uperators
= River link " . e 2
" Lake ¥y e’y It x C
—'ater element datadvariables—— — Equation canvas
Datasvar name, combobox units Retention =

Dratasvar name  [unit]

Remowve last |

— Comrment
Text2
Select :
il [T Save az default equation

This is the form where a new retention equation is defined, or an exiting edited.
The retention shall always be given as a fraction, not as a percentage
(multiplication with 100). The value coming out of the equation will hence always
be in the range [0, 1]. The retention equations used in the water management are
in most cases derived from statistics (empirical), and not necessarily dimensional
correct (meaning the units of the right hand side of the equation not identical to
the units on the left-hand side). The water element data/variables to be used in the
equation are not always given in the base units. For instance, in some retention
equations the user is supposed to use theoretical retention time, but the value
should be given in years and not is seconds. But, the retention equation itself shall
be dimensionless. To be able to define retention equations, the user must then
select which unit the number to used in the equation shall be have. The control
called water elements data/variables must have a column where the user defines
the units of the value to be used in the calculation. The selected unit shall also the
shown in the retention control.

Equation identification: Standard functionality with 1D and name.
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Equation definition

Water element type: The user must select if the entered equation shall be applied
to river links or to lakes.

Operators: Standard mathematical operators the user shall be able to apply in the
equation. Number, parentheses, etc shall be entered in the equation by pressing
the keyboard. The ones given are:

+ plus

- minus

* multiplication

[ division

x’ potential function

e” exponential function
Inx logarithic

C: clear

Water element data/variables: This shall be a list of the static and the variable
(numeric) data types that are present for river links and lakes. The river link data
types shall be shown when the river links option button is selected, while the lake
static data and variables shall be listed when the lake option button is selected.

For instance, if river link is selected, the list shall contain the following items:
Average width

Average depth

Average flow

Min. flow

Max flow

Catchment area

Variable 1 (if present)

Variable 2 (if present)

Etc

Be aware of that the value of these data shall not be shown, just the data
type/variable name. The user must be able to select data type/variable from the list
to be used in the equation. In addition, the units defined for the different
data/variables shall be available in a combobox beside the name of the
data/variable. The name of the data/variable shall be moved to the equation canvas
when the user presses the "Select™ button.

Equation canvas: This control shall show the construction of the equation. The
name of the data/variable shall be shown with the defined unit for the
data/variable in parenthesis. If the user wants to remove something from the
canvas, the last part of the equation is removed when the user presses the "remove
last” button.
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Comment: Standard comment field.

Save as default: One lake equation and one river link equation shall come up as
default selection when the user do the setup of the model. The user can select to
save one lake and one river link retention equation as default. The equation
defined earlier in the specification must come as default with an empty ENSIS
project.

The "Save as default” control shall by default not be checked.

4.8 Example of calculation of a river system

This river system shall be calculated. For the simplification, the example
calculates only one time step. It is assumed that the consistency check of the river
system returns OK.

O River node
Lake objec

f River link

Catchment

The calculation is based on the following pollution budget scenario. The pollution
budget model calculates initially the discharge load for each pollution source. This
must be summed up for each recipient included in the water quality simulation
(load is summed up for each river node and lake included).
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The pollution budget simulation ends up with the following load for the time step
(= one year, not leap year) to be calculated:

Table 5. The table is a result of a pollution budget simulation giving input to the
water quality model. The river link 5 is given an additional discharge load of 50
tonnes/year as a boundary condition. RN = river node.

Water element Discharge load [tonnes/year]

RN B 10
RN A 0
RN C 50
RN D 0
RN E 200 + 50
RN F 100
Lake X 1000
RN G 500

The numbers in the table are load from the pollution sources to the recipients, not
pollution received from the upstream part of the river system. Be also aware of
that this calculation starts from the upstream end, in contrast to the consistency
check that starts from the downstream end.

Table 6. The table gives necessary input about the recipients to the model. The
flow data are simply based on static data.

Water element Length in km | Flow data in
and Tw in | m3/sec. For the
years lake: sum of Q
from river links
into the lake
River link 1 2 km 10
River link 2 2 km 10
River link 3 1 km 10
River link 4 2 km 10
River link 5 3 km 5
River link 6 3 km 5
Lake X 2 years 20
River link 7 3 km 20

Equations used (defined as default above):

Retention = 1 — (l _ Olog)river link length [km]

Lake retention = (Oy +0.1)
1+
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Table 7. Intermediate result table

Water element | Input load to element | Retention Remaining
(from pollution budget (1 -
model +  upstream retention)
element + boundary
cond) tonnes/year

River link 1 0 0.06 0.94

River link 2 10 0.06 0.94

River link 3 59.4 0.03 0.97

River link 4 57.6 0.06 0.94

River link 5 250 0.09 0.91

River link 6 100 0.09 0.91

Lake X 1000+91+227.5+54.1 0.217 0.783

River link 7 1090.4 0.09 0.91

Table 8. Final result table

Water element Load in | Flow data in | Concentration

element in | m3/sec. For the | in mg/l
tonnes/year lake: sum of Q

from river links

into the lake

River link 1 0 10 0

River link 2 9.4 10 0.02981

River link 3 57.6 10 0.18265

River link 4 54.1 10 0.17155

River link 5 227.5 5 1.44280

River link 6 91 5 0.57712

Lake X 1090.4 20 1.72882

River link 7 992.2 20 1.57312

(*) multiplied with 31536000 to get year

1 tonnes = 1 000 000 000 mg

m3 =1 000 litre
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4.9 Extension of river link, lake and coastal object form

The new River link definition form is given in the geography chapter in the
measurement specification.
Include alternative as elsewhere in the application and a copy button

i, River Link Definition

— River Link ldentification:

10 | CODE:l Marne: I

Geographical Selection of River Link Region:

I Mo opened Mapis) j

[+ Adr. Regions
[+ K[ User Defined Regions

Map
[+ catchment Regions
[+ LD Treatment Areas

[ Geography I Classification T Physical Cascription T User Interests

Rivar Link start Nodal Laka: | AT L ﬂ
Rivr Linkand Nods! Lake Goast; | ENd nodeilakaiCoast =
Part of Rivar Chaln: | List of Rlivar Chalns in the database j

Link Langth: [Number | uni >l caleulate |
River LinkSlope: |r’“'”""t"ar 01-100) %o

Stream Order: | Number {1-7) ]'

|Numher | Unit

Avarage width:

=
Fuerage Flow: INumher I Unit j
=

Catchrment Area: INumher I Lnit
ICatchment Lewe|

Sub Mode Coordinates |

Stations Yiew on map | Feoort Generator || . Apply | Cancle | oK |

Stations are made representative for a river link through the
station form. The same is done for lakes and coastal area.

The station ID, code and name must be shown (disabled). The linking of the river
link/lake/coastal area to a station is done in the station form (geographical
representation). The information about the station is used when the water flow
data series that might be used is accessed in the model input.
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5 Scenarios and alternatives

5.1 Introduction and definition of terms

The alternative-handling concept in ENSIS is in general not very good. The use of
alternative is in this document the same as explained in previous versions of
ENSIS. Alternative is used for geographic objects and pollution sources.

Scenario consept is in this document referred to Model scenarios which means
different ways of manipulationg data.

The main changes and principles for alternative handling are:

e The user shall link all pollution sources and geographical objects (river links
and lakes) to a specific alternative of the source. This is done for the pollution
in the the Model scenario definition and for the geographical objects in the
Model configuration.

e The user shall be able to easy change the alternative of sources for a new
scenario analysis.

e Objects available and created via the standards forms/modules within the
application shall all automatically be flagged with the alternative "base
alternative™ when creating a new source. When copying a source the user shall
be able to copy directly in to a defined alternative (ex: a new not bouild
industy area).

¢ ™y
Model scenario 1
" ¥ Industey 1: -50%
Source composition .
(Feduce Industey 1 by 502400
Industry 1 - g
o ™y
Model scenario 2
> Industry 1: -20%
(Feduce Industry 1 by 20%0
. J
- -
Source compositon Model scenario 3 *
Inchastey 1 Industey 1: Base alternative
. (true scenaric”) )

* This iz the trae scenario that Model scenario 1 and 2 is compared to.

The figure above shows the relation between alternative and scenario.
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Definition of terms:

Alternative: Shall be a tree view the sources shall be linked to. Objects within the
application (in the pollution sources inventory, water objects, etc) that are
available through the ordinary forms, shall be flagged with user defined
alternatives.

Base alternative: The base alternative is one specific item in the alternative
treeview. The base alternative item shall be a predefined part of the alternative
tree view. "Measured and true data” shall be linked to this alternative. It shall be
possible to create sub levels of the base alternative, but also parallel trees in the
alternative tree view. Data created within the standard forms of ENSIS (pollution
inventory, water elements, etc) shall all be automatically be flagged with base
alternative if nothing else is specified. Examples are provided in the section
(section 4) where the alternative tree view is specified to explain typical situation
where sub-alternatives are relevant.

Model scenario: A model scenario is a definition of a specific source
composition and the alternativ for sources where "true data” (meaning data that
are flagged with base alternative), is manipulated to reflect a specific and possible
change (reduced discharge, improvement of treatment technology, future scenario,
etc). The model scenario definition is unique for the individual model. It must be
specified which types of scenarios that are relevant for the different models
(pollution reduction, etc). For the water quality model, it can be relevant to run
different calculations with different flow data, boundary conditions, etc. The term
model scenario is only visible in the menu as an entrance under the water
pollution budget model.

5.2 Consequences for the pollution budget model

The menu bar must be extended with an extra entry for the model scenario.

| Water pollution budget model >> | Source composition
Model scenario
Model  configuration

(*)

(*) We might want to change the configuration term to setup instead. This is
however specified for the menu and the individual forms.
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5.2.1 Source compaosition

Pollution Budget Compositions

ii‘

Search criteria

[T App

—[1] Models” definitions found

Search source compositions

Barch critaria

1D I Narne I Fesults Exist? Hew
All industries Yes
Edit
—
< Copy
Delete

1 I I _}I Cloze |

This is the list of source compositions. It shall be implemented a button saying
"Copy", that takes the selected source composition, except from the ID, name,

alternative and model config using present source composition (shall be left
empty) and pastes it into a new form.

ok Pollution Budget Source Composition E
Source Composition ldentification Lo
10 ItxtID Pamme: ItxtName

Model Config using present source compaosition: IIstResuIts

‘~5Source filter and calculation setxings

— Filter of sources — Filtar of ovarflow data and calculation ——————

Ihclude sources to local recipients ("hot
connected" = Beclude overflow data in caloulation

I™ Include sources connected to WATP ' Include overflow data in caloulation

—Uze of leakage data

= cwerflow from point source netwark

" Beclude leakage data in calculation " General overflow from connected sources

" Include leakage data in caloulation

"\ Geographical search |- -— Apply geographical D000 00000 Start search .

sepdy 2 ceeessssesaaa TR feecccaaa
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When a source composition is created, the source that is selected is automatically
the base alternative. The user shall be able to select another alternative during the
model setup definition. Manipulation of data shall all be done in the model
scenario forms. For this reason, there shall be a model scenario field in the source
composition forms.

The form shown is the upper part of the source composition form, as specified in

the extension of pollution inventory, pollution budget model and water quality
model document.

5.2.2 Model scenario

. Defined model scenarios [ _ O] =]
— [] faund model scenarnios
I Mame Source Composzition  Registration Level
I e
Edit
Copy
Delete
T able Wigw Tree Wiew

This is the list of defined model scenarios for the pollution budget model. Be
aware of the fact that there shall be a copy button on this form, coping everything,
except for ID, name, Source composition and registration level to from the
selected model scenario into a new definition form. Table View should be the
default view. If tree view is selected the table view should be changed to tree view
with only ID and Name shown.

The alternative hierarchy can be organised different according the problem of
concern. Below are given 2 different ways/examples of organising the alternative
tree views.
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Example 1. Schematically examples of the use of the model scenario hierarchy.
This is done within a Norway project.

Alternative | Alternative Alternative
level 1 level 2 level 3
Reduction Pollution 50% reduction
alternatives | problems agriculture
Improved
WWTP
treatment
Water Flushing
allocation
Added water
Future Pollution 30 % more PE
scenario problems
No agriculture
More industry
Water Droughts
allocation
Floods

This example shows three levels of the scenarios. The scenario structure shall be
completely generic.

=% Model scenario definition

I0: ItxtlD

Rlarne: ItxtName

:|*Hude| scenario identification

Select Parent Model Scenario: I List of Model Scema rios

j I— Fegistration

Lewel

Select source composition:

Source composition

I Select source composition

EI.

Model scenario is given above. The Model scenario is in a hierarcic structure and
parent model scenario must be given. The level of scenario could either be a
”empty” scenario or a scenario where registrations have been made.

If the Registration level has been checked, the form below should be shown. This
is the form where the user can manipulate the source composition (adjust
discharges, etc) for analytical purpose. The tabs are analogue to the tabs of the
source composition. The following tabs to adjust data must be implemented, in the

given order (from left to right):

e Domestic WWTP
e Industry
e Point sources
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e Domestic ww activities
e Diffuse source

o Model zcenario definition

Model scenario identification

10: ItxtID Mame: ItxtName

| select Parent Model Scenario: I List of Model Scenarios j ™ Registration
: Level

- —Select source composition:

Source compasition I Select =ource composition

- — Model scenario description:

IDescripti-:un .......
. LOMmesTIc Yoy . AT
Domestic WTPT Indust ey T Foint sources T . I Diffu=e source :
Artivities .
" Global change for all theze sources " Change for the individual sources

Global change in percent: ITE:x:tZ

[T wwTP 1 defined in the source composition I Alternative

[T wwTF 2 defined in the source composition I Alternative

[T wiwTF 4 defired in the source composition I Alternative

=]
=]

[T wanTF 3 defined in the source composition | Alterrative j |%
=]
i

[T wwTF & defined in the source composition I Alternative

Model runs linked to present scenario:

hdzdel run 1D riane results exists or not

Lol Apply QK I Cancel

Description: This shall be a standard text field (256 characters) where the user
can enter information about the Model Scenario.

The changes the user can do, are to adjust the sources defined in the selected
source composition by a certain percentage. 0 % means no change, -100% means
no discharge, and 100 % means doubled discharge. Number smaller than -100%
are not relevant and shall not be allowed to enter. The sources can be adjusted
globally for the whole tab, or individual for the defined pollution sources. The
user should also be able to adjust alternatives of sources. By default the base
alternative is selected for each source.

Model scenario ID and name: Standard ENSIS functionality.
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Select source composition: The user must select which source composition to
adjust. As soon as this is selected, the five tabs will be automatically filled out
with the sources defined to be included in the calculation.

The connection between scenarios and model setups/runs in this Model scenarios
definition forms is only for information. All the linking is done via the Models
menu. When more models are implemented, also these models shall be able to
make use of the linking to the scenario.

Model runs linked to Model scenario: Information that should be given in the
table are listed below.

For the water pollution budget model:

e Name of the model (water pollution budget model)

e Source composition ID and name (only relevant if base alternatives or sub of
base alternative)

e Model scenario ID name (only relevant if alternative different from base
alternatives or sub of base alternative)

e Model configuration ID and name

o If results exist (Yes/No)

For the water quality model

¢ Name of the model (water quality model)
o If results exist (Yes/No)

Be aware that yellow tool tip or scrolling must be implemented in a way that the
user can see all the information.

Tab Domestic WWTP:

Global change for all these sources: The user shall be able to manipulate all
sources displayed in the list of sources globally. The user can enter a number in
percent. When this choice is selected, the list of pollution sources shall be
disabled (the sources shall all be checked) except for the alternative combo boxes
that should be enabled for the user to select which scenario to use for each source.
This option shall be present for all the 5 tabs.

The field "Global change in percent” shall only be enabled when the global option
button is selected.

Change for the individual sources: First the user should select which altenativ
of the source that should be used (present version only base alternative). This is
the second radio button. When the user selects this one, all the sources shall be
available for defining individual reduction/increase in pollution discharge and
alternativ selection. By default, all sources shall be checked (meaning included),

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario
handling 5-294

and all shall have the change in percentage = 0 % (no change). This option shall
be present for all the 5 tabs.

There shall be 4 other tabs, working similar to the domestic WWTP tab. These
four tabs are not explained further.

5.2.3 Model Configuration

List of model configurations

&% Pollution Budget Configuration

—5%earch for Models

Search criteria M Search model configurations

I_ Apply advanced search critaria

—[3] Models” definitions found

10 Mamea I Results Exist? I Hew
% | CODCR1936-1998 annually  Yes
B2 CODCR 1936 (monthly) Yes Edit |

Copy

<
<«

BR: CODCR1336-1998 {6 industr... Yes Delete

i

Close

The list of model configurations must be extended with an extra property saying
which Model Scenario it is linked to. There shall also be a copy button, allowing
the user to copy one model configuration into a new. All the information from the
selected model configuration shall be loaded into a new form, except for the ID,
name and if results exist (shall be NO).
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=% Pollution Budget Configuration E2

—Configuration Identification

1D ItxtID Mame: ItxtName | ttResultBxist |

—Global Configuration

—Components to be Included

" select Source ©Omposition (Base Alternativel (W] 1=tCormponents

" Salect Model Scenario

ISource Composition/Scenarios j |

Selact time period for simulation:

| cho‘u"alidityF‘eriDd ﬂ I
Time step for simulation
i Daily ' Morith ly
" izekly = Annually

[T Include only compleate time step periods

Output
’]- Store log file Q file Path: |txtL0gFi|eName | I

This shall be kept unchanged, except for a few minor changes. There shall be introduced
2 option buttons:

e Select source composition (base alternative), and
e Select model scenario

If the user selects source composition — all source compositions will be listed in
the combo box. If the user selects model scenario, the user can be able to select
another alternativ for the source if this is defined in the model scenario or if there

have been some manipulation of the sources— which is is defined in each model
scenario definition.

Advanced search for model configurations
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i, Advanced Search - Model Configuration

— ldentification:
—Source configuration 1D:

I - | |

—Source configuration Hame:

| =l

]|

—Model Compositions

2, B industrier

— Time
Walidity Period:

| 2L

Time Step for zimulation
W Caily [¥ Monthly

|7 Weekly IF Annually

—Components

2, WO
3, NOZ
4, CO

5. EF

&, FMI10

=l

|

Cancel

This form must be extended with a tree view where the user also can search as a
function of which model scenario it is linked to.

5.2.4 Model presentation

This shall be kept unchanged.
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5.3 Consequences for the water quality model

. Water Quality model H=]

— Maodel identification:

1D ITEXT4 Harne: ITexﬂ Search |

—Simulation type

F Fallution load calculation IF Water flow calculation IF Water quality calculation (concentration)
Input and Setup T Ceagraphy T RetentionMMater flow T Calculation
— Pollution load scenario —Components
Select pollution model configuration: Lizt

I Cambol j |

Select Model scenario:

I Combol j |

— Time period and time step for calculation

Tirme period:

01.02.1993 -05.09.1333 j |

Tirme step:

[ Annually (o Manthly

There will not be any major consequences for the water quality model. A model
configuration and a model scenario will be defined in exactly the same way as an
ordinary water quality model run.

This is the definition form for the water quality model. This is described in detail
in the pollution inventory document.

Pollution load scenario: The user shall be able to select one of the available water
pollution budget simulations (model configurations). The ID and the name of the
model configurations shall be shown in the combo box. This shall be optional
information. If the user wants to calculate the water quality without any sources
discharging to the river system, but only based on boundary condition, this should
be possible.

Scenario: The user must select which model scenario the simulation shall be
linked to. The default shall be the same scenario as the selected pollution model
configuration. The user shall be able to select other scenarios as well, but only the
scenarios that have been linked to the selected model configuration.
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5.4 Changes in flagging of data with alternative

We refer other documents regarding which changes in the menu structure the
proposed changes in the dataset imply.

The user is able to link/flag lots of data (pollution sources, data related to
geographical objects) with which alternative they belong to. When the objects are
defined the user should mark the object according to what alternative it is. The
base alternative should be chosen if nothing else is done.

The data that in present version are linked/flagged with alternative, are also
flagged with a validity period. The flagging with validity period shall be kept.

&k Catchment Area Data Ed
—helected Catchment Area————————— Select Alternative and Validity Period for Data:
R e 12k Alternative | validity Feriod HNew
20001 0, Baze Alternative 1370 - 2010 Edit
Catchment Area Mame:
Copy

Yantai Inner Jia River Catchment —_—

1 I I _"I Delate |

|—Catchment Area S5tatic Data - Long term Averages |
1 1 1 |

This is where the alternative/validity period combination is entered for the
catchment to hold static data (long-term averages) related to the catchment.

Geographical objects where the alternative shall be entered:
Catchment

River link

Lake

Coast and marine

In a similar way, the alternative shall be placed on the pollution sources module.
This is also specified in the pollution inventory, pollution budget model and water
quality model document. If the alternative is left out in some part of the
specification, it should be programmed according to this chapter. Pollution
sources should also include this alternative combobox.

The alternative should be included in all search and advanced search forms for
geographical objects and pollution sources.

5.5 Alternative

Alternative should be a standart look up table where the user can define as many
alternatives that are wanted. It should be build as a tree view.
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6 ANNEX 1 - Aggregation, interpolation and extrapolation

The part enclosed in annex 1 is taken from chapter 4 (Measurements) of the user
documentation of ENSIS 2.05.

6.1.1 Aggregation
6.1.1.1 What is the purpose of aggregation ?

Aggregation is used for calculating a new time series based on another (often
longer for regular time series) time step than originally measured, like when
calculating daily averages from hourly measured data, getting a time series of 31
daily values from 744 hourly values.

For irregular time series the aggregation tool will often be used to create regular
time series, for instance used as input to model simulation. The "regularisation™ is
for the water pollution budget model done automatically by the model. The
aggregation tool is also able to fill in "gaps" in time series where measurements
do not exist. In this manner the tool works as an interpolation routine. In a similar
manner, the aggregation tool is also able to extrapolate data outside the time
period there exist data from. A more detailed explanation of extrapolation and
interpolation is provided later in this section, before the section about scaling.

The results of the aggregation will be a new time series that will be stored in the
database as a calculated time series, if the operator choose to store the new data
series to the database.
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6.1.1.2 Aggregation functions

Aggregation can be performed in different ways, based on which aggregation
routine that is selected. In some cases the maximum value that exist inside the
aggregation period (new "averaging™" time) is the most relevant, while in other
cases some sort of average is the desired output.

There are 3 types of averaging routine the system can support, arithmetic average,
time weighted average and time weighted interpolated average. For regular time
series the arithmetic average, time weighted average and time weighted
interpolated average will give the same result. In addition to these methods,
moving average can be calculated. A more detailed explanation of different types
of averaging is provided later in this section, before the section about scaling.

The aggregation routines that are present in this part of ENSIS is also applied
when the quality classification system is used..

6.1.1.3 DataSeries Aggregation

w. Aggregation M=l E3

—Select Dataseries:

Search Criteria | Filter Flags | SEarchfnrdataseriesl

L L

Tirne step for selected dataseries: 15 min
Time Period for selacted dataseries: 287152001 - 297372002
—5Select Calculation Period:
Salact time Period: Time period j | tpecial Selection
—tespi s — O e e e e

I_ Results for Tatal Period

I_ Maonthly Results Cancal | o

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario
handling 6-301

Select Dataseries

The upper part of the form is used to search for data series. Pressing the "Search
criteria” button opens up a standard form to set the search criteria for data series.
This form is explained earlier in this chapter.

Pressing the button "Search for data series” executes the search with the defined
series behind the "Search criteria” button. The data series that match your criteria
will be displayed in the frame below. You select the one you want to aggregate

The label "Time step for selected series” displays if the series (the highlighted
one) is regular or irregular, and the length of the time step if a regular series is
selected.

Select calculation period

The first step will be to select a time period for the calculations. A new dataserie
will be calculated for this period. If the validity period of the input data series
does not fill out the entire calculation period, extrapolation will be performed. A
pre-defined calculation period can be taken from the combo-box, or can be

defined via the "..."-button

The Special Selection option gives you an opportunity to exclude parts of your
data, and base the calculations on parts of them. An example is if you have a
continuous time series of hourly measured values, and you want to create
averages for a day based on the day-time hours. You then have to select “New
averaging time” equal to day and “Special selection” of the hours 8 to 17.

New averaging time

You may choose day, month or year, as your new timestep for the calculated
series, or you may define your own by choosing other and entering the time step
you want.

When “new averaging time” equal to day is selected, the new values will be 24-
hour values starting at the time of the day given as start time for the period. When
“new averaging time” equal to month is selected the new values will be monthly
values by the calendar months. When “new averaging time” year is selected, the
new value will be yearly values starting from the selected start time for the period.

Include only whole averaging time periods: If this is checked only whole time
steps will be included in the output. Sometimes the time step does not exactly
match the total time period of the calculation (time period divided to time step is
not an integer). This is for instance the case when weekly time step is selected and
one year is the time period. If you don’t check this the last week in the year will
also be included. This last week will contain less than 7 days, and hence the
calculations for this week will also be based on less than 7 days.
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s, Aggregation functions

I [=] B3

— Hew Aweraging Time
oy Crany
7 Week
" Manth
" %aar

" Salact othar:
It:-ct.ﬂ‘-.\-'erTi chu&vej

—Calculations
% Arithmetic Auerage

= Time weightad Awerage

= Time weightad interpolated average
" Minimum

= Maximurm

" Sum
[ Mawving auerage

—Calculate rexults in:

I_ Include anly whale
Aueraging time periods

—Missing Data handling

Minirmum number of non-missing
walues to give new walue:

|t:-<tN|:uerMiss\-"alues

Calculations

Cancel Riun

This is the statistical function that will be applied for the aggregation. For
instance, if arithmetic average is selected, ENSIS will calculate the average of the
samples within each time step. The arithmetic average will hence give the values
in the aggregated series. In similar way, selecting the maximum will take the
maximum value among the samples within each time step and make this value be
the value stored in the new, aggregated series. The aggregation functions available

are.

Term

Explanation

Arithmetic average

Sum of all samples within the time step, divided on
the number of samples. See further explanation later
in this section.

Time weighted average

Each sample has duration. The value is valid as a
constant value until the end time. The aggregation
takes the validity period of each value into account.
See further explanation later in this section.

Time weighted
interpolated average

Each sample has duration, but the system calculates
("draws") a linear equation between the samples,
and. Aggregation takes the time period between the
samples and the slope of line into account when
calculating the new value for the time step. See
further explanation later in this section.

Minimum The minimum value of all samples within each time
step

Maximum The maximum value of all samples within each time
step

Sum Sum of all samples within each time step

Moving average

Based on hourly measured values, an 8 hour floating
average means that a new value is given for each
hour, that is the average of the values for the given
hour and the preceding 7 hours.
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The method for calculating arithmetic average is the same as for descriptive
statistics.

Calculate results in

The user must select which output unit he/she wants. All units derived from the
same unit type as the unit of the input data series will be available from the combo
box. The system automatically converts between the different units.

Missing data handling

Under missing data handling the user specifies the lowest number of input values
which can be allowed to calculate a new aggregated value. If the dataseries
contains less valid data for a given aggregation time step than the given minimum,
the result for this timestep will be “missing”. If you set the number of non-missing
values to zero, extrapolation shall be carried out meaning that the system will
calculate a value also for this time step.

<RUN>: Pressing this button starts the calculations.

im. Aggregation Reszults Hi=] E3

- — Save calculated dataseries:

Crverwrite existing dataserie:

IE:-:isting datazeries definition j

Show

C |
Leries i

Sawe as Sawe

<Show series>: To inspect the results as a graphic or a table presentation you
press this button. A graph window will appear, presenting the aggregated values.

The graph window has the same buttons and possibilities as described for
dataseries previous in this chapter.

ENSIS



Pollution inventory, pollution budget model, water quality model and scenario

handling 6-304
&, Aggregation Results - _ O]
Graphics I Table I

—+— Component: 1<, D3 0100, Water Sample_L 1vhStation:d 8, CHEM_Menlou Intak
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s
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O3 1268 200
&7 12, RTETOTTO

18.0¢.
209,

Options ] Add table to Graph Next Plot | Pravious Phtl Export

If the results are what you wanted and you want to save the aggregated data, you
return to the Data Series aggregation window and press the <Save Series> button.
Before you can save the aggregated series to the database you have to select a data
series definition of the aggregated series from the combo box "Select target data
series to store results in". If the proper data series definition is not valid in the
combo box, you must first create it. Pressing the "..." -button beside the combo
box does this.

This aggregated time series definition form is very similar to a measured time
series definition form. Much of the information is automatically filled in based on
the information from the previous form. The aggregated data series will be saved
as a calculated time series with the same references to station, medium,
component, and measurement position as the original data. The user can change
the descriptive name and must select a sampling method (even though the series is
not really "sampled"). In addition, the user can enter another description (for
instance about the history of the series) at the lower part of the form.

<Source Defs>: the user can via the aggregated series see the definition of the
original data series, meaning the measured series the aggregated series is based
on.
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<Table view>: This will view both the aggregated series and the original
measured series in the same table, with use of the standard graphical package
included in ENSIS.

<Append>: This will have no function from this location. Append is only used to
add more calculated values to an already calculated series. If a serie already have
been calculated you search for this through the Measurements | Dataseries |
Dataseries menu and choose append. Detailed explanation is provided there.

<OK>: Pressing this button will store the aggregated data series definition to the
database.

<Cancel> will close the form.

<Copy to clipboard>:

This loads the source series and the aggregated series, if the aggregation is done,
into the memory of the computer, which makes it able to paste the data into other
Windows applications.

<Dataseries>:

This buttons takes the selection of data series at the top of the form into the
standard data series form. The user can here analyse the data with other tools than
in the aggregation form.

The dataseries aggregation form in append mode

If you come from the Measurements | Dataseries | Dataseries menu and is append
modus, all the information in this form will be filled in except the period you want
to extend the calculated series with (i.e. 1998), and the unit you want to use for
you calculated results. All the rest will be a result of the definitions you have
done earlier for this calculated series, and the target series will be the calculated
serie you want to append. The only predefined settings you can change before
calculating the results for the append period is the number of non-missing values
to give the new value. The form below should be replaced by the new aggregation
form given above.
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6.1.1.4 Clarification of terms

Aggregation is used for calculating a new time series with another (often longer
for regular time series) time step than originally measured, like when calculating
daily averages from hourly measured data, getting a time series of 31 daily values
from 744 hourly values. Another example is getting a regular time series with
monthly resolution out of a series of grab samples.

Interpolation

Sometimes there are "gaps" in the data series. An example is when data is
measured in January -98, February -98, March -98, October -98, November -98
and December -98. If the user wants monthly values for the entire 1998, he has to
do an interpolation for the months April, May, June, July, August and September.
In principle, this is very similar to aggregation, except for the fact that the output
of an interpolation might have a finer resolution than the input series (the
measured series).

Figure 1 shows a time of the year where an interpolation is needed, if the user
wants output with time step = month. The interpolation is linear.

The interpolation can either be done by using time weighted average or by using
time weighted interpolated average. This is explained in detail later in this section.
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Extrapolation

In some cases the user wants to use the existing data series and say something
about the state of a certain variable outside the period where measurements exist.
For instance, the user has only measurements for 1998, but wants to get values for
January in 1999, or for November in 1997. Then he has to extrapolate the data
outside the period measurements exist.

Constant extrapolation is always used when the user wants values outside the
period data exist for. For instance, if the last value in the data series is 7.56, then
all extrapolated samples later shall be considered to be 7.56.

There is no restriction in how far the user can extrapolate data. If the user wants to
extrapolate data for 1998 back to 1972, there is no technical constraint in doing
this. It is, of course, scientific reasons for not doing such an extrapolation.

Figure 1 gives an example for a period where the user has extrapolated data
(upper end).

Interpolation Extrapolation
\\ \\
1400
1200 \ ,Aﬂ
1000 -
800 +
600 -
400 -
<+—>
200 4

I

4/25/90 -

2/25/90
3/25

5/25/90
6/25/90 -
7/25/90
8/25/90 -
9/25/90

12/25/89
1/25/90 -
10/25/90
11/25/90
12/25/90 -
1/25/91 -

/
Aggregation

Figure 1. The figure shows the different possibilities for aggregation,
interpolation and extrapolation.
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Arithmetic average

This is a common method to use for data series with a value type = instant. To use
this method when a data series shall be divided into equal time steps is not smart,
because you sometimes need an interpolation, due to the fact that there might be
time steps without any samples at all. When you know that all time steps have one
or more samples within the period, then arithmetic average is OK. This is typical
for use of the water quality classification system, when the user takes data for a
longer time period and there are always samples within the period.

Time weighted average
Times weighted average is a method that is first of all applied when value type is

partly or full (duration). The time weighted average values will then be given
higher weight when the duration is longer.

A

Value Time weighted average

\4

Time

Figure 2. The figure shows graphically how time weighted average is calculated.
The Xs represent points in time where samples are taken. The blocks represent
duration in time. Extrapolation is carried out at the lower end.

Time weighted interpolated average

Time weighted interpolated average is a common method to find values "between
real samples” in time. This method of interpolation should be the default way of
calculating new time series out of measured series with instant value type. Most
irregular water series are of instant type. The interpolation shown in figure 3 is
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linear (interpolation can also be of higher degree). Linear interpolation is what
type of interpolation that is in most cases automatically (in the pollution budget
model, see details in this chapter) applied to irregular time series in ENSIS.

Value Time weighted interpolated average

o~

Time

v

Figure 3. The figure shows graphically how time weighted interpolated average is
calculated. The Xs represent points in time where samples are taken. The graph is
extrapolated both in the lower and in the upper end.

Values on dates without time-specification, is automatically set to 00:00 AM.
Calculated time-weighted interpolated averages are assumed to be at 12:00
(noon). In this case the time-weighted interpolated average value (V) for a day (d)
Is:

Vi = (Vy +Vd+1)/2
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