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= Development of processes for data
collection/review/validation and obtaining indicators

Florian Wolf-Ott and Georg Windhofer
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* Development - Wastewater
treatment in Austria

* Current Data Management
* Implemented Quality Assurance

* Challenges
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Biological Water Quality in 1968
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Measures

Sewer systems

Wastewater
treatment
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Measures

Kommunale Abwasserrichtlinie der EU - 91/271/EWG - Osterreichischer Bericht 2010

Klaranlagen = 2000 EW

Flussgebietseinheit Elbe

2.000 - 10.000 EW

+  Zweltbehandurg

= ‘Welbergehende Befandiung
10,004 - 15000 EW

4  Iwelibshandiung
® \Wekegensnde Exhandung

Ausschnltt Wien - Umgeoung OK 500.000

15004 - 130,000 EW

& Zweltbehardung
@  Weitergehends Serandiung

> 130.000 EW

A Zwehpshandlung
P Weliergehende Behandung

657 Referenznummer der Karaniagen

Flussgebietseinheit Rhein |

Flussgebietseinheit Don

Siedlungseinheiten
I - :2000 Ermwohner
I - 2000 Erwonner

Source: BMLFUW 2010, Austrian Situation !
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Austria: % connected to sewer system and WWTP
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Source: BMLFUW 2010, Austrian Situation Report 91/271/EEC
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Connection rate of inhabitants to sewer systems

and wastewater treatment plants
Austrian Situation Report, AT

http://www.lebensministerium.at/publikationen/wasser/abwasser/Kommunale-Abwasserrichtlinie-der-EU-Oesterr--Bericht-2012.html
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UWWTPs in Austria:

20,816,643

Wastewater amount ~ 1,060 million m3/a

Source: BMLFUW 2010, Austrian Situation Report 91/271/EEC
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UWWTPs in Austria: .o umweltbundesamt®

Austrian UWWTPs: Capacity [e.p.] and number of treatment plants

12.000.000 400
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Source: BMLFUW 2010, Austrian Situation Report 91/271/EEC
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Annual loads (inflow and outflow) of UWWTPs
in Austria (2010)

S0 >73-760 UWWPTs > 50 p.e
— H Inflow M Outflow
=
35
©
o 400.000 -
©
35
g 308.286
<
200.000
30.923 47.157
o 5.500 9.578 7.563 806
BOD5 COD Ntot Ptot
0,
Parameter 125% 98%
— ° 95% 89%
R 100%
% 0 80%
o 75% 75* %
-l
c
E 50%
T )5y
Source: BMLFUW 2012, Austrian Situation Report 91/271/EEC 0% T T T 12
BOD5 CcoD Ntot Ptot
Parameter

* Limit value in UWWD 91/271/EEC - Art. 5(4)
UNECE - Conference of European Statisticians m 7th Joint Task Force on Environmental Indicators m Geneva, 5.-7. November 2013
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Total Phosphorus in Lake Constance
(1951 - 2005)

P
Gesamtphosphor im Bodensee-Obersee

1951 - 2005

-3

Hit
Wi I
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N
TS
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|

http://www.bafu.admin.ch/dokumentation/fokus/05968/05973/index.html?lang=de
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Biological water quality in Austria P40}

Quality class

Quality class |
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Austrian Emission Register on Surface Water bodies from
point sources (EMREG-SW)

BenutzerIn: Georg Windhofer

EMREG-0O

EMR

Version 1.

{I

Meldun
Meldun

Auswe
Verbes

Ausstel

Legal Basis:

- Austrian Water Act

zuriick zum PVP-Portal

- Water Information System Austria §59 (WISA) EE

raft getre

- Emission Register Regulation (EMREG-SW) terpfichtig

1.

sfrachten
Lategorie £

Stoffe

mterladen:

Verordnung zum Elektronischen Register zur Erfassung aller wesentlichen Belastungen von
Oberflachenkdrpern durch Emissionen von Stoffen aus Punktquellen, BGBI. II Nr. 29/2009 (Emregy-0"
a) Text
B Anlagen



Austrian Emission Register on Surface Water bodies from
point sources (EMREG-SW)

Data
management
rules

Catchment
related
approach

Indirect
discharge

Quality
assurance

OP...Operator
Per...Permit
BE_EMREG...Facility
DCP...Discharge point
Mst...Monitoring site

Transparency

Various uses =
one data base

Direct
discharge

-~
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Monitoring



EMREG-SW Data structure

B General master data

B Name and Address of Reporting unit
®m NACE-Code
m ....

B Water management master data

® Permit data

® Discharge Point

m Receiving water body

m Compostion and origin of wastewater
H

B Water management Emission data

® Annual discharged Load [kg/a]
® Annual wastewater amount [m3/a]



e Annual time circle

Wasserwirtschaftliche
Stammdaten 31.

LH—> EMREG-OW Janner

Aufbereitung der Wasserwirtschaftliche
Daten fir WISA Stammdaten - Erganzung

BM = WISA BM—=> EMREG-OW

Einbringung der Aussendung an
Verbesserungsaufforderung +14 Registerpflichtigen
RPF = EMREG-OW Tage BM- RPF

Meldungseinbringung durch
Registerpflichtigen

RPF = EMREG-OW

Sept.

BM—> RPF

Priafung LH (optional)
Priafung BM

{(LH})BM = EMREG-OW

Verbesserungsaufforderung
RPF...Registerpflichtiger
LH...Landeshauptmann

BM...Bundesminister

WISA.. Wasserinformationssystem Austria

UNECE - Conference of European Statisticians m 7th Joint Task Force on Environmental Indicators m Geneva, 5.-7. November 2013



ENVIRONMENT
AGENCY AUSTRIA

umweltbundesamt®

Quality assurance and controlling of monitoring data

Waste production per inhabitant

Supply

food
12 -14

detergents: 0,3

drinking water: 0,3 - 1

Values in g N/inh.d

Discharge

household

IR

feaces: 1-2

—

\Waste water

urine: total:

9-10 11 - 13
others: ~

ca. 1

L
/

off gas: ca. 1

solide waste: 1-2

Source: Zessner Matthias 2007; Estimation coefficients concerning urban waste water (Transition Facility /

Phare Water Statistics Workshop;24 — 25 January, Jurmala, Lativa)
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Quality assurance and controlling of monitoring data

Specific values derived from Austrian UWWPs

INFLOW - Urban Wastewater INFLOW - Nitrogen and Phosphorus
BSB: 60 g BSBs/(pe'd) | |Household wastewater

CSB 120 g CSB /(pe-d) | |Total Nitrogen 11 gN/(Inh-d)
Total Nitrogen 8,8 g N/(pe-d) Total Phosphorus 1,6 g P/ (Inh-d)
Ntot / NHs-N 1,75 Commercial and industrial wastewater
Total Phosphorus 1,5 g P /(pe-d) Total Nitrogen 6,5 g N/ (pe-d)
Piot/POsP 1,95 Total Phosphorus 1,3 g P /(pe-d)

Source: Lindtner Stefan, Zessner Matthias 2003; Abschatzung von Schmutzfrachten bei unvollstandiger

Datenlage, Wiener Mitteilungen Band 183

20
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Quality assurance and controlling of monitoring data
Typical values

ENVIRONMENT
AGENCY AUSTRIA

Outflow - Urban wastewater

BODs 97%
COD 93%
C 3504 Removal
rates
CN 60%
Total Nitrogen CND 80%

from NH4-N, NO»-N, NO5-N
and CODg;

~NH,-N+NO,-N+NO4-
N+0,05-CODq

Total Phosphorus

with P-removal

85 % bzw 0,75 mg/l

UWWTP > 10.000 pein
catchment of lakes

0,5 mgl/l

without P-removal

0,6 g/(pe- d)

Source: Lindtner Stefan, Zessner Matthias 2003; Abschatzung von Schmutzfrachten bei unvollstandiger

Datenlage, Wiener Mitteilungen Band 183

UNECE - Conference of European Statisticians m 7th Joint Task Force on Environmental Indicators m Geneva, 5.-7. November 2013
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Quality assurance and controlling of monitoring data

Nitrogen loads in inflow of wwtp s

gN/pe*d e gN/pe
16 — linear (gN/pe)
14

12

¢11-13 gN

10

o N B~ OO @

0 0.2 0.4 0.6 0.8 1inh/pe

Source: Zessner Matthias 2007; Estimation coefficients concerning urban waste water (Transition Facility / Phare Water Statistics Workshop;24 — 25 January, Jurmala, Lativa)
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Quality assurance and controlling of monitoring data

Typical urban wastewater concentration values

Parameter Inflow Outflow
CcsB 200 - 600 mg/I 20 - 50 mg/I
BSBs 100 - 300 mg/I 3-12 mg/l
TOC 75 -150 mg/I 10 - 20 mg/I

Typical urban wastewater ratios

Outflow
Parameter Inflow 3 3
Br= 1kg/m~-d Br= 0,3kg/m~.-d
CSB/TOC 3,0-—-3,5 3,0—-3,5 2,9-3,4
CSB/BSBs 1,6 — 2,0 3,0—-4,0 50—-10,0
TOC/BSBs5 0,5—-0,6 1,0—-2,0 1,5—-3,0

23

Source: Moser Dietmar 1993; Interpretation von chemischen Analysedaten und Uberpriifung ihrer Plausibilitat, Wiener Mitteilungen Band 110
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Quality assurance and controlling of monitoring data
Emission coefficients in Austria

B average ratios

m pe-loading/pe-design = 0,63
® inhabitants/pe-loading = 0,64
® Eliminations rates:
m nCOD = 93 %, nBOD5 = 97 %
m nNtot: C-wwtp=35 %, N-wwtp=60 %, ND-wwtp=80 %
m nPtot with P-removal 85 to 93 %

Single values from specific plants can differ significantly!

UNECE - Conference of European Statisticians m 7th Joint Task Force on Environmental Indicators m Geneva, 5.-7. November 2013
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Quality assurance and controlling of monitoring data

Mass - Balance

Substances reaching the WWTP
are in many cases transformed or

Example of a COD Balance

_ CSB-Bilanz A
stored before leaving the WWTP. ovel 46
If it is possible to quantify the % VKB CSSBIB—'> BB %
substance at the system | cse(Us)| 27
boundery calculating of a mass cssPs) | svs CSB (CHA)
balance should be possible. S S R J/CSB(TS% o6 *
Most applicalbe substance for Values in g CODJ(pe-d)

mass balances are

< Total Phosphorus

Auswertung — Plausibilitatsanalyse von Messwerten, Wiener Mitteilungen Band 147, 439-475
o,
% C O D

Quelle: SVARDAL, K., NOWAK, O., SCHWEIGHOFER, P., (1998). Datendokumentation und

UNECE - Conference of European Statisticians m 7th Joint Task Force on Environmental Indicators m Geneva, 5.-7. November 2013



Quality assurance and controlling of monitoring data

Statistical Assessment of
wastewater data

35

Haufigkeit der Werte

angeschlossene Einwohner (E)/ durchschnittliche Belastung (EW )

angeschlossene Einwohner (E)/
durchschnittliche Belastung (EW ;)

16

1,4 4

1,2 A

1,0 A1

0,8 A

0,6

0,4 A

0,2

0,0

-1V I} 11 \Y
GroRenklassen laut 1. AEV

kummulierte Haufigkeit (%)

100% -
90% |
80% |
70% A
60%
50% -
40%
30%
20%
10%

0%

= 2alle Gr6Renklassen

501-5.000 EW

——5.001-50.000 EW

>50.000 EW

00 01 02 03 04 0506 07 08 09 10 1,1 1,2 1,3 1,4 15 16 1,7

durchschnittliche Belastung (EWg()/ Ausbaukapazitat (EWgg)

UNECE - Conference of European Statisticians m 7th Joint Task Force on Environmental Indicators m Geneva, 5.-7. November 2013




Quality assurance and controlling of monitoring data

Implementation of automatic evaluation in the data

management tool EMREG-SW [1]

il der W I1SA-Familie
und des EDM-Programms

. . _OSES ae. _ - .
Bitte beachten Sie Hinweise zum Verfahren / Formular * Feld muss ausgefiillt sein ﬂ Ausfiillhilfe Fehlerhinweis

SAEREEREE]

Plausibilitatspriifung

Folgende Auffilligkeiten sind bei der Plausibilitdtsprifung der Meldung aufgetreten:

= Der AbwasserinhaltsstoffPhosphor gedimt (als P) muss im Ablauf kleiner sein als im Zulaufl

« Das Verhaltni: BSE zu CSE 1 n Ablauf fur den Teilstrom EMREG_TS_ARA AV Grimmenstein-Edlitz-Thomasberg 4700 NK erscheint unplausibel! Bitte Gberpr

« Das Verhaltnisfammonium (als N) zu Stickstoff gesamt imblauf fir den Teilstrom EMREG_TS_ARA AV Grimmenstein-Edlitz-Thomasberg 4700 MK ersche
Daten!
« Dil CSB Konzentration im Ablauf f§ir den Teilstrom EMREG_TS_ARA AV Grimmenstein-Edlitz-Thomasberg 4700 NK ist ausserhalb der Extremwerte (5,04 -

Die folgende Tabelle zeigt die Kenzentration bestimmer Abwasserinhaltsstoffe im Zu- und Ablauf. Der rote Punkt zeigt die Konzentration der Meldung.
Der dunkelblaue Bereich gibt die Mehrheit der Kenzentrationen wieder. Der hellblaue Bereich gibt einen erweiterten Bereich wieder. Werte ausserhalb davon s

Jahresabwassermenge als Basis: 1.110.985,00 m=/1ahr

Zulauf Ablauf

Fongz: T8 0 [me] Farzentil kong. &40 Mg Ferzentil
a1 ] ™ =5 a :




Quality assurance and controlling of monitoring data

Sitemap
Teil der WISA-Familie
und des EDM-Programms

Implementation of automatic evaluation in the data
management tool EMREG-SW [2]

umweltbt

PIRSFEKTIVEN FOR UMWELT U8

M O T B i Y L ad
Jahresabwassermenge als Basis: 1.110.985,00 m=/lahr
Zulauf ' Ablauf
konz: 163 00 [me Ferzentil ‘ konz &40 [mgh Ferzentil
5 75 5] S a5
az,77 18318 ) 3324 57425 1,28 208 ) 393 1245

Foorzentration [madl] X Foorzentration [rmadl]

Kanz.: 282 00 [mgT Farzentil ‘ Kanz.: 234 [mgfl Fearzentil
il 75 35 3 25 75 95
14330 351,13 GEE 55 100733 1007 7.0 ) i1 41,77

Foorzenmation [l Kirzertration [l

Kaonz. 18,53 [mgi] Fearzentil Fearzentil
3 25 73 95 o]
1437 33,88 E1.77 0,76 0,94 338 ) 1097 24 A0

korzermation [mall] Forzermation [mall]

Kaonz. 26% [mall Farzentil Kaonz. 2,00 Mgl Fearzentil
o 25 5 25 o 25 75 25
233 528 101z 15,03 nz: 045 nan 160

Kerzertration [I‘"' g"] - KorzorTation [r\- g,l]

Foonz. 600 Mg Farzertil
T o5
MH4-N [ ]
010 020 ) 144 295

Ferzesmation [mall]

Kanz.: & 00 [mgh Parzentil
5 25 7 &5




Quality assurance and controlling of monitoring data

Implementation of automatic evaluation in the data

management tool EMREG-SW [3]

“ ad Es E DM_ Progra r“ “]5 PERSFECTIVEN FOR LIIIIWIH.II.H
N L T T e Y L o
Jahresabwassermenge als Basis: 117.744,00 m3/Jahr
Zulauf Ablauf
Kanz.: 506 54 [ma Perzentil Faonz: 11,10 [mad] Perzentil
12 25 75 o5 5
92,77 193 13 ) 383,00 5742 128 20

V Zeriration gl Vc zeriraton [mall]

Kanz: 78357 [me] Ferzentil Kaonz.: 5 54 mg] Ferzentil
il 23 75 35 5 & Q5
13 30 351,13 BOR R 1.00732 10,07 41,77

Forzerimation [rmgf] Vc ~geriraton gl

Kanz: 92 19 mgl] Farzentil Kanz: 42 &7 mal] Fearzentil
3 5 73 95 &
1432 33,80 E1,77 Q0,26 0,5 3,33 1097

korzeniraton [l konzerraton [l

Kanz: 12,17 [mal] Farzentil Kaonz.: 1,04 [mog!] |—’='F£EF|:I|
5 25 T a5 5 a5
233 5060 1012 15 (1 023 160

korzenrat on [l ko zc :ram:r [l

Kanz.: 1855 mal Farzentil
5 o ] 5
00 0,20 144

Korzenration [mad]
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Challenges

* Diffuse pollution — assessment of different
pathways of emissions

- * Linvisible pollution” - micro pollutants

P Maintainance of implemented infrastructure
- (collecting system and wastewater treatment
plants)

« Small scale wastewater treatment in rural
areas
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Conclusions

m Water quality increased in Austria over the last
decades due to the implemented measures
especially in the field of wastewater treatment of
urban agglomerations and industry.

®m Quality assurance is essential for a valuable
decision base

B Data management as basis for water
management decisions and reporting purposes
was established.
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Thank you for your
attention!
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Contact:

Florian Wolf-Ott

florian.ott@umweltbundesamt.at

Georg Windhofer

georg.windhofer@umweltbundesamt.at
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