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The collection of the municipal sewage treatment plants’ daia of the Rhine and the Danube
basins, initiated by the RBA-Centre, Delft University of Technology, was continued with
the development of a database manager. The name of the program is ‘Inform=fion on
Municipal Sewage Treatment Plants’, IMST. The main goal of the IMST was to make the
continuation of the collection of waste water treatment plants possible without significant
knowledge of informatics and to provide z tool to compare the municipal sewage treatment
plants from the Rhine and the Danube basins.

The IMST is a user friendly, menu driven system with easily accessible modular
system. Besides the data entry, list and simple, statistical and integrated query of the
treatment plant data a map system is included to demonstrate the geographic location
of the plants and to give a visualisation possibility of the main characteristics (country
borders, watersheds, main rivers and their tributaries, etc.) of the two river basins.

The system is opened and can be extended. Please bear in mind that IMST has
been developed and is being maintained as a non-profit project form and educational and
research institution. We are always pleased to hear feedback concerning your use of the
system and any suggestions for improvement, additions and the like. Much of the nature
of the system has to be derived from user suggestions. Please keep in touch!

Keywords: GIS, Rhine, Danube, comparision.

Introduction

A work to collect the municipal sewage treatment plants’ data of the Rhine
and the Danube basins, initiated by the RBA-Centre, Delft University
of Technology, had to be continued with the development of a database
manager. The name of the program is ‘Information on Municipal Sewage
Treatment Plants’, IMST. The main goal of the IMST is to make the con-
tinuation of the collection of waste water treatment plants possible without
significant knowledge of informatics and to provide a tool to compare the
municipal sewage treatment plants from the Rhine and the Danube basins.

There is another reason that determined mainly the form of IMST.
This is the educational need. Eleven Universities from the Rhine and the
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Danube basins cooperate in a joint European project called TEMPUS. To
fit into the objectives of this TEMPUS JEP the IMST has got a quite
detailed help and term system, where lot of explanations can be found.
The geographical allocation of the data which can be managed with the
help of the IMST vector map system helps the orientation of the plants and
makes possible to see spatial relations as well, that might be useful even-
for the experts of the environmental engineering, too. This article gives

a brief insight of the capabilities of IMST. Though Fig. I demonstrates
the IMST’s structure no further details of the computational background
is discussed here. Getting deeper information on this aspect of IMST see
Information on Municipal Sewage Treatment Plants’ working paper Nr. 3,
RBA Series on River Basin Administration.

The basic characteristics of IMST are as follows:

u driven, which means that the possible activities are always writ-

Men
ten on the screen and the user can select from them.

— Fully interactive, the user only has to read the guestions written on
the screen and answer them to continue the running of the system.

O
e is 2 built in help and term system that can be ac»wa»ed at any

rer
stag the program running to get the necessary explanation what
to do or how to interpret the resulis, etc.

ere is a user manual discussing IMST a%mo:t screen by screen to
get encugh information even if the user is very inexperienced in using

comD uters.

IMST is not 2 single computer pregram, but a collection of almost
80 ogram modules h t are linked by a unified menu system. Using
dependem modules linked by a simple data structure, the system allows
users to develop their own modules with minimal regard for the internal
working of IMST modules in the core set. Furthermore, these modules
can be developed in any computer language, and still maintain a simple
compatibility.
The quick reference presented below concentrates on the analyzing
parts of IMST. The order of the modules mentioned here is as they are
incorporated into the menu system structure (see Fig. I).
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F—Data entry & modificati ———Basic data
—Auxiliary data -—Rivers
ountries
tates

—Type of treatments
—Source of information
—Upgrade data
L—Return

'—Return to the main menu

|—Dsta st ——————— o —Discharger based list

—Country based list

F—List of each plant

L—Return to the main menu

[-—Simple query————— ——River based selection

[—River Km based selectio

—Discharger based select

—Type of treatment based

F—Country based selection

I-—State based selection

“—Retura to the main menu

|—Statistical query T—Degree of treatment (P/ ——%-of primary & secondor
——%-of tertiary

%-of N removal
—%-of P removal
l—%-of N and P removal
—%-f .of other type of te
Return

t—Degree & type of biolo ——Trickling/secondary tre
F—Activated sludge/second
|—Par:ial biol treat./activa
[—Full biol treat./activated
—Full bi.+partial Nifact
—Full bi.+full Ni/active
F——Sludge stabilisation/ac
‘—Return

—Type of installation on ———Oxid. diich (c)/sludge
—Oxid. ditch (d)/sludge
—Carrousel/sludge stabil
+—Oxidation tank/sludge s
|—Unified inst./sludge st
[~—Parallel inst./sludge s
—nParallel units/biologic
{—Full biol treat.+Ni/parall
L—Retum

F—Type of installation tw  ——Full bi+Ni(2 st)/full b
[—Sludge stab(2 st)/sludg
—Two-stage units/biologi
}—Full biol+Ni/two-stage
L—Return

—Utilization of the plan
|—Design capacity based ¢
L—Return to the main menu
—Integrated query
I—Rhine and Danube maps
—System & information ——Reindexing

F—Authors

[—RBA-Centre

[F—IWRHE

—RDP Project
—TEMPUS JEP 266
L—Return to the main menu

L—Exit
Fig. 1. Structure of the program modules
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1. Data List

The list of the entered data can be printed according to the following
optiouns:

~ Discharger based list: which means that the user first has to select a
discharger from the offered window and the list of the data belonging
only to the chosen plan are going to be printed.

— Country based list: which means that the user first has to select a
country from the offered window and the list of data belonging to the
chosen country is going to be printed.

— List of each plant: this option is going to result a vast list of the plant
data consisting of more than hundred pages according to the actually
available data.

Simiple query is the name of the queries' where only one type of constraint
can be chosen like country, river or treatment type. The simple query
includes the following six parts:

— River based selection: the user can select first a river (from an offered
window) and then the data belonging only to the chosen river will be
selected and demonstrated on the screen.

— Discharger based selection: this means the list of a user selected dis-
charger’s data to the screen. The selection of the discharger can be

betic order.
— Type of treatment based selection: in this case the user can sele
R
from the available treatment type collection of the plants and on

c
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screen. Lhe selection from the treatment types is again facili
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with an offered window containing every possible types occurring i
the practice of the collected piants

- Country based selection: the user can select first a country (from
an offered window) and then the data belonging only to the chosen

country will be collected and demonstrated on the screen.
State based selection: in the case of Germany the river basin is divided
into states. This type of selection gives an opportunity to the user to

wnction for example the simple list of the data or the condition dependent
0 of the records. To facilitate these standard queries there 1s a tendency to use

!

starcard tvpe of query languages (SQLJ.
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see only those plants’ data that belong to one state of Germany. In
the case of state based selection the country is a priori Germany.

3. Statistical Query

This is the most elaborated query. Here the ratios of the different treatment
types can be calculated. The statistical part of the query is divided into
the following units:

— Degree of treatments. In this branch of the menu the different groups
(primary, secondary and tertiary) of treatments are related to the to-
tal treatment capacity. This comparison is divided into the following
points:

— percentage of primary and secondary treatments: here the per-
centage is understood as a comparison to the total amcunt of
the sewage water. The user first has to select a country and the
results will belong to the chosen country. As a marginal result
the total capacity of the primary and secondary freatment is
displayed.

— percentage of tertiary treatments: the tertiary treatment capac-
ity is related to the total purification capacity. The results will
belong to a predefined country. The total capacity of the plants
and the total tertiary capacity of the plans together with the
number of the plants belonging to both categories are calculated
as well.

— percentage of the nitrogen removal: the N removal is related to
the total treatment capacity. This statistical number is related
to one user selected country. Number and sum of the total ca-
pacities of plants of the country and that of the plants using N
removal is calculated, too.

— percentage of the phosphorous removal: the P removal is related
to the total treatment capacity. This statistical number is re-
lated to one user selected country. Number and sum of the total
capacities of plants of the country and that of the plants using
P removal is calculated, too.

— percentage of the nitrogen and phosphorous removal: the N and
P removal is compared to the total capacity of the treatment
plants. The results are belonging to one user selected country.
The number and the sum of the total capacities are calculated,
too.

2The capacity is meant as the sewage load and not the designer capacity of the
treatment plants. The actual load can even be bigger than the designed capacity.
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percentage of the other types of tertiary treatments: other types
in this case mean every tertiary treatment that are not N or
P removal. The other tertiary treatments are compared to the
total treatment capacity of a user selected country. The numbers
and sum of the total capacity are calculated as well.

— Degree and type of biological (secondary) treatments. In this branch
of the menu the different methods of the biological treatment are re-
lated to the total biological treatment capacity. The following options
are given:

trickling filter over secondary statement: the result is the ratio
of trickling type of secondary treatment and the total secondary
treatment. The ratio is given according to the plants’ capacities
as well as the number of plants. The comparison can be managed
on & user selected country base.
activated sludge over secondary treatments: here the plants us-
ing the activated sludge method are compared to the ones using
other types of secondary treatments. The ratio is given accord-
ing to the plants’ capacities as well as the number of the plants.
The comparison can be managed on a user selected country base.

artial biological treatment over activated sludge treatment: this
atio shows the application of partial biological treatment related
;0 the plants using activated sludge methods. The result is given
according to the plants’ capacities as well as according to the
number of plants, The comparison can be managed on a user
selected country base.

1’J

o =

full biological treatment over aciivated sludge: this ratio shows
the application of full biclogical treatment related to the plants
z;séﬁg activated sludge methods. _%be resul} is given according
to the plants’ capacities as well as acco zd ng ¢ the number of

plants. The \,o;..'pa;hscn can be managed on a user selected coun-
try base.
full biological treatment and partial nitrification over activated
sludge: this ratio shows the application of full biological plus
the partial nitrification treatment releted to the plants using
activated sludge methods. The result is given according to the
plants’ capacities as well as according to the number of plants.
The comparison can be managed on a user selected country base.
full biological treatment and full nitrification over activated
sludge: this ratio shows the application of full biological plus
the full nitrification treatment related to the plants using ac-
tivated sludge methods. The result is given according to the
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plants’ capacities as well as according to the number of plants.
The comparison can be managed on a user selected country base.
— sludge stabilisation over activated sludge: here the plants usmg
the sludge stabilisation method are compared to the ones us-
ing activated sludge treatments. The ratio is given according
to the plants’ capacities as well as the number of plants. The
comparison can be managed on a user selected country base.
vpes of installation in case of one stage methods. The ratios that
can be calculated in this branch of the menu show the frequency
of applying the diﬁ"eren‘t one stage installation biological treatments.

Ty

— { type of oxidation ditch over sludge stabilisation: this rasio
shows the application of U type of oxidation ditch related o the

plants usin s
according to the plants’ capacities as well as accerding to
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number of plants. The comparison can be managed on a use

selected country base.

— D type of oxidation ditch over siudge stabilisation: this ratio
shows the application of D type of oxidati ite
plants using sludge stabilisation met hods The result is given
according to the plants’ capacities as well as according to the
number of plants. The comparison can be managed on a user
selected country base.

— Carrousel type of installation over sludge stabilisation: this ratio
shows the application of carrousel type of installation relate
to the plants using sludge stabilisation methods. The result i
given according to the plants’ capacities as well as according to
the number of plants. The comparison can be managed on a
user selected country base.

— oxidation tank type of installation over sludge stabilisation: this
ratio shows the application of oxidation tank type of installa-
tion related to the plants using sludge stabilisation methods.
The result is given according to the plants’ capacities as well
as according to the number of plants. The comparison can be
managed on a user selected country base.

— unified installation over sludge stabilisation: this ratio shows
the application of unified installation related to the plants using
sludge stabilisation methods. The result is given according to the
plants’ capacities as well as according to the number of plants.
The comparison can be managed on a user selected country base.

— parallel installation over sludge stabilisation: this ratio shows
the application of parallel installation related to the plants using

=¥
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sludge stabilisation methods. The result is given according to the
plants’ capacities as well as according to the number of plants.
The comparison can be managed on a user selected country base.

parallel units over biological treatments: here the ratio between
the parallel units and the total biclogical treatment can be cal-
culated. The result is given according to the plants’ capacities-
as well as according to the number of plants. The comparison
can be managed on a user selected country base.

full biological treatment and full nitrification over parallel instal-
lation: here the plants using full biological and full nitrification
treatment compared to those ones that use parallel installation.
The result is given according to the plants’ capacities as well
as according to the number of plants. The comparison can be
managed on a user selected country base,

— Types of installation in case of two stage methods. The ratios that
can be calculated in this branch of the menu show the frequency
of applying the different two stage installation biological treatments.
They are as follows:

— full biological treatment and full nitrification (two stage installa-

tion) over activated sludge and full biological treatment and full
nitrification: here the plants using full biological and full nitrifi-
cation treatment in two stages are compared to those plants that
use activated sludge and full biclogical treatment plus full nitri-
fication. The result is given according to the plants’ capacities
as well as according to the number of plants. The comparison
can be managed on a user selecied country base.

sludge stabilisation (two stage installation) over sludge stabilisa-
tion: here the capacities of plants using two stage sludge stabili-
sation are compared to the total sludge stabilisation. The result
is given according to the plants’ capacities as well as according
to the number of plants. The comparison can be managed on a
user selected country base.

two-stage units over biological treatments: here the capacities of
plants using two-stage units are compared to the total biological
treatment. The result is given according to the plants’ capacities
as well as according to the number of plants. The comparison
can be managed on a user selected country base.

full biological treatment plus full nitrification over parallel units:
here the capacities of the plants using the full biological treat-
ment plus full nitrification are compared to the total parallel
treatments. The result is given according to the plants’ capaci-
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ties as well as according to the number of plants. The compari-
son can be managed on a user selected country base.
— Utilization of the plants. This menu element gives the possibility to
select those treatment plants of one chosen country, that are fallen into
a user define interval of the utilization of the plants. The utilization
is measured as the percentage of the actual load and the designed
capacity of the plants.
~ Designed capacity based classification. Here the user can classify the
plants according to their designed capacities. The user can define
the number of the classes and their limits as well. As the result the
number of plants falling into the defined classes and the total capacity
are calculated. The calculation is managed on a user selected country
base.

The integrated query offers an opportunity to the user to select from the
treatment plants using different combinations of the data. For example to
list the treatment plants of a given country is a simple query because it
uses only one requirement. Adding to this filter® another tag like treatment
plants of a given section of a river makes the query to be integrated. The
following data can be used in creation of complex filters:

1. rivers
countries
river km
design capacity
designed percentage of household load
actual load
actual percentage of household load
type of treatments

Q0 =1 O Ot WO

3The meaning of filter in this sense is a combination of the conditions related to the
database. A condition could be, for example, that the code of the country in the record
has to be 4 {meaning the Netherlandsj. Filtering means the selection of the data records
satisfying a simple or a complex filter (conditions).
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The combination of the above data can be OR* type or AND® type.
The result is given in a screen window containing only those records that
satisfy the filter.

5, Rhine and Danube Maps

The IMST mapping system can display the river networks, lakes, seas,
country borders, watershed borders and the location of the treatment plants
of the Rhine and the Danube basins. The digitized data are stored in
different coverages and can be overlapped freely. The scale of the maps,
the colour of the lines and the overlapping of the coverages are user defined.
The content of the screen can be saved and retrieved later adding it to the
actual screen content. For the better understanding of the usage of IMST
map system Figs. 2-5 explain certain capabilities.

Fig. 2. Rhine & Danubian wathersheds and tributaties together

I nl

Fig. 2 shows an example where four layers, the Rhine and Danu-
1 watersheds and the Rhine and Danubian tributaries are superimposed.

“The OR operation in the Boolean algebra means that the results is a true value
uries= both arguraents have a false value. With other words the record here will be selected
in ca=c of OR type of combination if it satisfles at least one of the conditions.

“Fire AND operation in the Boolean algebra gives false result unless both arguments
hawe true value. With other words the record in the query will be selected only if it satisfies
every condition.
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Fig. 3. Rhine watersheds with 2 window to zoom the map

Fig. 4. Zoomed Rhine watersheds

Fig. § shows an example of zooming. The indicated window can be seen
on Fig. 4 with a bigger scale. An application of shading sampie can be
seen on Fig. 5.
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Fig. 5. Main and Mosel watersheds
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