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MONITORING ODPADNIH VODA IN ZAHTEVANE STOPNJE CISCENJA
NA KOMUNALNIH CISTILNIH NAPRAVAH
MONITORING OF WASTEWATER AND THE REQUIRED DEGREES OF
TREATMENT FOR MUNICIPAL WASTEWATER TREATMENT PLANTS

Joze PANJAN

V prispevku so prikazane zahteve po monitoringu komunalnih in nekaterih industrijskih odpadnih
voda za placevanje ekoloske takse v drzavi. V Sloveniji je bilo v letu 1996 in 1998 sprejetih vec
uredb, ki urejajo to podrocje. Podane so zahteve iz teh uredb in naSe izkusnje pri spremljanju
tehnoloskega delovanja Cistilnih naprav (CN). Povzete so nekatere maksimalne dovoljene
koncentracije onesnaZzil, ki se izpuscajo v vodotok ali v kanalizacijo. Prikazane so zahtevane stopnje
cis¢enja na komunalnih CN. Podali smo primerjavo med zahtevami nase zakonodaje za kakovost
iztokov iz komunalnih CN z zakonodajo ZRN in EZ.

Klju¢ne besede: monitoring, komunalne odpadne vode, cistilne naprave, zakonodaja

Requirements on the monitoring of urban and some industrial wastewaters for the payment of the
discharge tax to the State are presented in this contribution. Several decrees that regulate this field
were adopted in the years 1996 and 1998. Requirements from these decrees and our experience
from the monitoring of the technical operation of wastewater treatment plants (WWTPs) are
explained. Some data on the maximal permitted concentration of pollutants discharged in a
watercourse and collecting system are reviewed. Requirements on the degrees of treatment in
municipal WWTPs are discussed. A comparison between the requirements of our legisation and
that of Germany and the EU for the quality of the discharges from municipal WWTPSs is also
presented.
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1. UvVOD 1. INTRODUCTION

The quality of watercourses, lakes and seas
has been monitored al over the world, as well
as in our country (provided by the
Hydrometeorological Institute of the MEPP),

Po svetu in pri nas ze vrsto let spremljamo
kakovost vodotokov, jezer in morja (pri nas to
izvgja Hidrometeoroloski zavod pri MOP).

Nadzor nad onesnazevalci pa je bil bolj ali
man] stihijski. V Sloveniji je bilo v letu 1996
na podlagi Zakona o varstvu okolja [1]
sprejetih ve¢ uredb, ki urejajo to podrocje.
Emisijski  monitoring ai  monitoring
odpadnih vod je postopek, ki ga izvaa
pooblascena oseba. Metodologijo vzorcenja in
merjenja parametrov in koli¢in odpadnih vod,
vsebino porocila o emisijskem monitoringu ter
nain sporocanja podatkov ministrstvu, ki je
pristojno za varstvo okolja, opravljav skladu s
Pravilnikom o prvih meritvah in obratovalnem
monitoringu odpadnih vod ter o pogojih za
njegovo izvajanje [2]. Obliko porodcila

for many years. The control of causers of
pollution has been more or less unplanned.
Severa decrees that regulate this field were
adopted in Sloveniain 1996 on the basis of the
Environmental Protection Act [1].

Emission monitoring or  operational
monitoring of wastewater is a procedure
provided by a competent authority. This
authority implements the methodology of
sampling, the measurement of parameters and
the amount of wastewater, the content of the
report on emission monitoring and the method
and form of notifying data to the MEPP, who
is competent in environmental protection, in
accordance with the Regulation on the initial
measurements and operational monitoring of
waste water and the conditions for its
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predpisuje Uredba o obliki porocila o

obcasnih in trajnih meritvah v okviru

obratovalnega monitoringa odpadnih vod [3].
|zvedba emisijskega monitoringa obsega:

— merjenje koli¢ine odpadne vode med
vzorcenjem,

— vzoréenje odpadne vode,

— merjenje parametrov  odpadne vode:
merjenje temperature in pH vrednosti
odpadne vode med vzorCenjem in analiza
vzorca odpadne vode,

— vrednotenje emisije snovi, emisijskega
deleza oddane toplote ter izracun letne
kolic¢ine odpadne vode in letne koliCine
nevarnih snovi,

— izratun emisijskega faktorja ali ucinka
¢isCenja odpadne vode, Ce je s predpisi o
emisiji snovi za posamezni vir onesnazenja
ali komunalno oziroma skupno C¢istilno
napravo za te veli¢ine doloena mejna
vrednost,

— 1izdelavo porocila o opravljenih meritvah.

Emisijski monitoring zahteva od vsakega
onesnazevalca, da dokaze koli¢ino
onesnazenja. V Sloveniji mora po podatkih
MOP-a opravljati emisijski  monitoring
priblizno 800 onesnazevalcev.

V Sloveniji se je emisijski monitoring prvi¢
izvajal v letu 1996 samo na KPK. Ze za leto
1997 pa so hili zahtevani parametri naslednjih
tezkih kovin: zivo srebro, kadmij, krom, nikelj,
svinec, in baker ter njihove spojine, izraZzene
kot kovine. Z navedenimi uredbami so
kemijski postopki in analize zelo natan¢no in
kakovostno definirani. Ker so analize, izrazene
kot koncentracije, le prvi del za dolocitev letne
mase onesnazenja, menimo, da je za drugi del,
to je za meritve pretokov in njihov nadzor
dabo ai neprofesionalno  poskrbljeno
(neurgenost merskih mest, nekvalificiranost
za odcCitavanje ali meritev pretokov brez
nadzoraidr.).

Poleg emisijskega  monitoringa je
pomemben imisijski monitoring, ki obravnava
varstvo voda celovito, in sicer tako, da za
onesnazevalce ugotovimo in  dolo¢imo

implementation [2]. The form of the report is

prescribed by the Decree on the form of the

report of periodical and continuous
measurements in the scope of the operational
monitoring of waste waters[3].

Implementation of emission monitoring
includes:

— measurement of the amount of wastewater
during sampling,

— sampling of wastewater,

— measurement of the parameters of
wastewater: measurement of temperature
and the pH value of wastewater during
sampling and analysis of the sample of
wastewater,

— evauation of the emission of substances,
the emission fraction of discharged heat and
calculation of the annual amount of waste
water and annual amounts of dangerous
substances,

— calculation of the emission fraction and the
effect of wastewater treatment when the
limit value of these parameters is set by
regulations on the emission of substances
for an individua source of pollution or a
municipal, respectively, mixed wastewater
treatment plant,

— elaboration of the report on the
accomplished measurements.

Emission monitoring requires that causer of
pollution prove the amount of pollution it
causes. There are approximately 800 causers
of pollution in Slovenia which must provide
emission monitoring.

Emission monitoring for COD only was
implemented in Slovenia for the first time in
1996. Then in 1997, the parameters of the
following heavy metals were required:
mercury, cadmium, chromium, nickel, lead
and copper and their compounds expressed as
metal. Chemical procedures and analyses are
defined very precisely and according to the
high quality standards by the decrees
mentioned. While analytical results, expressed
as concentrations, are only the first factor in
the determination of the annual amount of a
pollutant, it is, in our opinion, very poorly and
unprofessionally provided for in the second
portion, which is for the measurements of
flows and their control. Some examples are:
disorganised measuring sites, unprofessional
reading of results or flow measurements
without control etc.

Besides emission monitoring, immission
monitoring, which deals comprehensively with
water protection, is also important, so that the
necessary degree of treatment and the
hierarchy of construction of municipal
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potrebno stopnjo ¢iS¢enja in hierarhijo
graditve komunalnih ¢istilnih  naprav v
posameznih pore¢jih. Trenutno se imisijski
monitoring, ki upoSteva tudi samocistilno
sposobnost odvodnikov, pri nas neizvaja

2. 1ZVEDBA EMISIJSKEGA
MONITORINGA

V okviru emisijskega monitoringa mora
obravnavano podjetje zagotavljati izvedbo
trajnih meritev koli¢in odpadne vode, ¢e so za
vir onesnazenja dolocene s predpisi o emisiji
snovi in toplote pri odvajanju odpadnih voda
iz virov onesnazenja in obcasnih meritev
temeljnih in dodatnih parametrov ter koli¢in
odpadne vode med vzoréenjem.

Obcasne meritve se izvajajo med
obratovanjem ali uporabo vira onesnaZenja ali
komunalne ali skupne Cistilne naprave v
enakomernih casovnih  presledkih \4
koledarskem letu oziroma v obdobju
obratovanja ali uporabe, kadar ne obratuje ali
se ne uporablja skozi celo koledarsko leto.

Letna pogostost obcCasnih meritev in cas
vzoréenja reprezentativnega vzorca odpadne
vode za komunalne ali skupne ¢istilne naprave
[2] stapodanav preglednici 1.

WWTPs in an individual river basin is stated
and determined for each causer pollution.
Currently, the immission monitoring that also
takes into account the self-purification
capability of a recipient, has not yet been
implemented in Slovenia.

2.IMPLEMENTATION OF
IMMISION MONITORING

Regulations regarding the emission of
substances and heat in the drainage of
wastewater from pollution sources require that
the responsible enterprise must ensure the
implementation of permanent measurements of
the amount of wastewater or periodical
measurements of the basic and additional
parameters and the amount of wastewater
during sampling within the scope of emission
monitoring.

Periodical measurements are implemented
during the operation or use of a pollution
source or a municipal or mixed WWTP in
regular time intervals in a calendar year or
within the time of operation or use, when it
does not operate for the entire calendar year.

The annual frequency of periodical
measurements and the sampling time of the
representative sample of wastewater for a
municipal or mixed WWTP [2] are given in
Table 1.

Preglednica 1. Pogostost obcasnih meritev in ¢as vzor¢enja reprezentativnega vzorca odpadne vode
za komunalne ali skupne Cistilne naprave [2].
Table 1. Frequency of the periodical measurements and the sampling time of the representative
sample of wastewater for a municipal or mixed WWTP [2] .

Zmogljivost komunalne ali L etna pogostost Cas vzoréenja
skupne Cistilne naprave [PE] meritev [-] reprezentativnega vzorca
[ure]
Capacity of a municipal or mixed | Annual frequency of Sampling time of the
waste water treatment plant measurement representative sample
[PE] [] [hour]
<50 1 2
51-200 2 2
201- 2000 2 6
2001- 10000 4 24
10001- 50000 8 24
> 50000 12 24
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Letna pogostost obcasnih meritev in cas
vzorCenja reprezentativnega vzorca odpadne
vode za vir onesnazenja [2] pa sta dolo¢ena v

preglednici 2.

Annual  frequency of the periodica
measurements and sampling time of the
representative sample of wastewater for a
pollution source [2] are determined in Table 2.

Preglednica 2. Pogostost ob¢asnih meritev in €as vzorcenja za vir onesnazenja [2].
Table 2. Frequency of periodical measurements and the sampling time for a pollution source|[2] .

Letna koli¢ina tehnoloske L etna pogostost Cas vzoréenja
odpadne vode meritev [-] reprezentativnega vzorca
[1000 m¥/leto] [ure]
Annua amount of industrial waste | Annual frequency of Sampling time of the
water measurements representative sample
[1000 m®/year] [] [hour]
<4 1 6
4-10 2 6
10 - 50 3 6
50 - 200 4 24
200 - 500 6 24
> 500 12 24
Ce ima vir onesnaZenja, ki odvaja When a pollution source from which

tehnoloske odpadne vode, vecC iztokov v
kanalizacijo ali neposredno v vode, se pri
dolocitvi letne pogostosti ob¢asnih meritev in
Casa vzorcenja upoSteva vsota letnih koli¢in
tehnol oSke odpadne vode iz vseh iztokov.

Trajne meritve koli¢ine odpadnih vod mora
povzrocitelj zagotoviti, ¢e je letna koli¢ina
tehnoloske  odpadne vode iz  vira
onesnazevanja na posameznem iztoku vecja od
100000 m*/leto. Ce ima vir onesnaZevanja ved
iztokov in v nobenem letna koli¢ina
tehnoloskih odpadnih vod ne presega 100000
m¥leto, letna koli¢ina tehnoloskih odpadnih
vod vseh iztokov skupa pa presega 100000
m%leto, mora povzroditelj zagotoviti trajne
meritve koli¢ine odpadnih vod na iztoku, ki
ima najvecjo letno koli¢ino tehnoloskih
odpadnih vod. Izvajalec javne sluzbe mora
zagotoviti trajne meritve koliCine odpadnih
vod na iztoku komunalne ali skupne Cistilne
naprave, ¢e je zmogljivost CiSCenja ve¢ kot
10 000 PE.

Emisija snovi in toplote se doloc¢a na iztoku
odpadne vode iz vira onesnazevanja ali Cistilne
naprave Vv kanalizacijo ali neposredno v
odvodnik brez predhodnega razred¢evanja
odpadne vode.

industrial  wastewater is discharged, has
several outlets in the collecting system or
discharges directly into a body of water, the
sum of the annual amounts of industria
wastewater from all outlets must be considered
for the determination of the annual frequency
of periodical measurements and the sampling
time.

Permanent measurements of the amount of
wastewater must be ensured by the causer of
pollution when the annual amount of industrial
wastewater from a pollution source on a
separate outlet is higher than 100.000 m*/year.
When a pollution source has several outflows
and the annua amount of industria
wastewater in none exceeds 100.000 m°/year,
but the annual amount of industrial wastewater
from al outlets together exceeds 100.000
m*/year, the originator of the pollution must
ensure continuous measurements of the
amount of wastewater on the outlet that has the
highest annual amount of industrial
wastewater. A public service manager must
ensure permanent measurements of the amount
of wastewater on the outflow of amunicipal or
mixed wastewater treatment plant when the
treatment capacity is higher than 10.000 PE.

The emission of substances and heat is
determined by the outflow of wastewater from
the pollution source or a wastewater treatment
plant into the sewage system or directly into a
body of water without preliminary dilution.
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3. MEJNE VREDNOSTI
PARAMETROV ODPADNE VODE

Emisija snovi ai toplote v posamezni
meritvi presega predpisane meine vrednosti
odpadnih vod, e so izmerjene ali izraCunane
vrednosti  ve¢je od predpisanih mejnih
vrednosti.

Mejne vrednosti parametrov odpadne vode
za iztok v vodotok ali iztok v kanalizacijo so
podane v Prilogi 1 Uredbe o emisiji snowvi in
toplote pri odvajanju odpadnih voda iz virov
onesnazenja [4]. Preglednica 3 pa nam podaja
po en parameter kot primer.

3.LIMIT VALUES OF THE PARA-
METERS OF WASTEWATER

The emission of substances or heat of the
particular measurement exceeds the regulated
limit values for wastewater when the measured
or caculated values are higher than the
regulated limit values.

Limit values of the parameters of
wastewater for the discharge into a
watercourse or sewage system are given in
Appendix 1 of the Decree on the emission of
substances and heat in the drainage of
wastewater from pollution sources [4]. Some
parameters are given in Table 3 as an example.

Preglednica 3. Prikaz opisamejnih vrednosti zaizpust v vodotok ali v kanalizacijo [4].
Table 3. Presentation of some limit values for discharge into a watercourse or discharge into the

sewage system [4] .
Mejne vrednosti
Izrazen kot | Enota Limit values
Parameter |ztok v vode Iztok v kanalizacijo
Expressed Unit Dischargeinto Discharge into the
as a watercourse sawage system
|. SPLOSNI PARAMETRI
|. GENERAL PARAMETERS
4. Usedljive snovi
4. Settleable substances Mg/ 0.5 10
II. BIOLOSK| PARAMETRI
I1. BIOLOGICAL PARAMETERS
7. Bioloska razgradljivost ) ©
7. Biodegradability
I1l. ANORGANSKI| PARAMETRI
[11. INORGANIC PARAMETERS
18. Krom Sestvalentni
18. Chromium(VI) cr mg/ 0.1 0.1
IV. ORGANSKI PARAMETRI
IV. ORGANIC PARAMETERS
gg ECP)}E) O, mgO-/I 120 -

Koli¢ine v vode izpuscenih nevarnih snovi
so podane v Prilogi 2 [4]. Preglednica 4 pa
nam podaja dva parametra kot primer.

The amounts of dangerous substances
released into arecipient are given in Appendix
2 [4]. Two parameters are given as an example
in Table 4.
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Preglednica 4. Prikaz zapisa koli¢in v vode izpu$¢enih nevarnih snovi v enem letu [4].
Table 4. Presentation of the amounts of dangerous substances released in one year [4]

Izrazen kot Koli¢ina izpuScene nevarne
Parameter Enota Snovi
Expressed as Unit Amount of dangerous
substance released
1. ANORGANSKI PARAMETRI
[11. INORGANIC PARAMETERS
18. Krom Sestvalentni g/leto
18. Chromium(VI) cr glyear 100
V. ORGANSKI PARAMETRI
V. ORGANIC PARAMETERS
46. Fenoli g/leto
46. Phenols CoHsOH glyear 100

Za obrate, ki proizvajgo kovinske izdelke,
Uredba o emisiji snovi pri odvajanju odpadnih
vod iz objektov in naprav za proizvodnjo
kovinskih izdelkov [5] doloca posebne zahteve
vV zvezi z emisjo snovi pri odvaanju
tehnoloskih odpadnih vod iz objektov in
naprav. Posebne mejne vrednosti parametrov
za odvaanje v kanalizacijo:

The Decree on the emission of substances
in the discharge of wastewater from plants and
facilities for the production of metal products
[5] regulates specia requirements concerning
the emission of substances in the discharge of
industrial wastewater from plants and facilities
producing metal products. There are special
limit values of the parameters for the drainage
into a sewage system:

14. Kadmij

14. Cadmium Cd

0.2 0.2

mg/l

Za obrate, ki proizvajgo, predelujgo in
obdelujgo tekstilna vliakna, Uredba o emigiji
snovi pri odvaanju odpadnih vod iz objektov
in naprav za proizvodnjo, predelavo in
obdelavo tekstilnih vlaken [6] doloca posebne
zahteve v zvezi z emisijo snovi pri odvajanju
tehnoloskih odpadnih vod iz objektov in
naprav. Posebne mejne vrednosti parametrov
za odvaanje v kanalizacijo:

The Decree on the emission of substances
in the discharge of wastewater from plants and
facilities for the production, processing and
treatment of textile fibre [6] regulates specia
requirements concerning the emission of
substances in the drainage of industria
wastewater from industrial plants and facilities
producing, processing and treating textile
fibres. Specia limit values of parameters for
the drainage into a sewage system follow:

13. Cink

13. Zinc Zn

3.0 3.0

mg/l

Uredba o emisiji snovi pri odvajanju
odpadnih voda iz komunalnih cistilnih naprav
[7] doloca posebne zahteve v zvezi z emisijo
snovi pri  odvajanju odpadnih vod iz
komunalnih ¢istilnih naprav:

— mejne vrednosti parametrov odpadne vode,
— mejne vrednosti ucinka ciS¢enja odpadne

10

The Decree on the emission of substances
in the discharge of wastewater from municipal
wastewater treatment plants [7] regulates the
emission of substances in the drainage of
urban wastewater from municipal wastewater
treatment plants:

— limit values of the parameters of wastewater
— limit values of the effect of treatment of
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vode,

— posebne ukrepe v zvezi z nacrtovanjem in
obratovanjem komunalnih Cistilnih naprav.
Mejne vrednosti parametrov odpadnih voda

za obstojece komunalne ¢istilne naprave [7]

ne glede na njihovo zmogljivost so podane v

preglednici 5.

wastewater
— gpecial measures concerning the planning
and operation of municipal wastewater
treatment plants
The limit values of the parameters of
wastewater for existing municipal waste
water treatment plants [7] without respect to
their capabilities are given in Table 5.

Preglednica 5. Mejne vrednosti parametrov odpadnih voda za obstoje¢e komunalne Cistilne

naprave[7].
Table 5. Limit values of the parameters of wastewater for existing municipal wastewater treatment
plants[7].
Mejne vrednosti za
Parameter IzraZen kot Enota obstojece KCN
Expressed as Unit Limit values for
existing WWTPs
BPKs
BOD., O, mg/| 30
KPK
COD O, mg/| 160
Amoni jev du_SI k N mg/! 15
Ammonium nitrogen
Celotni fosfor
Total phosphorous P Mg/ 10
Mejne vrednosti parametrov odpadnih voda Limit vaues of the parameters of

za nove komunalne cistilne naprave in za
komunalne Cistilne naprave v rekonstrukciji
[7] so glede na njihovo zmogljivost CiSCenja,
podane v preglednici 6.

wastewater for new municipal wastewater
treatment plants and municipal wastewater
treatment plants in reconstruction [7] with
respect to their treatment capacities are given
in Table 6.

Preglednica 6. Mejne vrednosti parametrov odpadnih voda zanove komunalne ¢istilne naprave in
za komunalne Cistilne naprave v rekonstrukciji [7].
Table 6. Limit values of the parameters of wastewater for new municipal wastewater treatment
plants and municipal wastewater treatment plantsin reconstruction [7] .

Zmogljivost KCN izraZzena v [PE]
Capacity of a municipal WWTP in [ PE]
Parameter Izrazen kot | Enota | <2000 2001 - 10001- | > 100000
Expressed as | Unit 10000 100000

Neraztopljene snovi i
Suspended solids Mg/ o0 3 35
Amonijev dusk mgl | - 10 10 10
Ammonium nitrogen
KPK
COD O, mg/l | 150 125 110 100
BPKs
BOD., O, mg/l | 30 25 20 20

11
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Mejna vrednost za ucinek ciSCenja
komunalne Ccistilne naprave, ki ne sme biti
manjS od 80 odstotkov, velja namesto mejne
vrednosti za KPK iz preglednice 6 v primeru,
¢e v meseCnem povpre¢ju iz analize 24-urnega
vzorca izhga, da je vrednost KPK v surovi
odpadni vodi na iztoku iz mehanske stopnje
¢isCenja vecja od:

— 625 mg/l za KCN s kapaciteto ¢iséenja veé
kot 2 000 PE

— 550 mg/l za KCN s kapaciteto &is¢enja veé
kot 10 000 PE ali

— 500 mg/l za KCN s kapaciteto ¢iséenja veé
kot 100 000 PE.

Mejna vrednost za ucinek ciSCenja
komunalne Ccistilne naprave, ki ne sme biti
manjS od 90 odstotkov, velja namesto mejne
vrednosti za BPK iz preglednice 6 v primeru,
¢e v meseCnem povpre¢ju iz analize 24-urnega
vzorca izhga, da je vrednost BPKs v surovi
odpadni vodi na iztoku iz mehanske stopnje
¢is€enja vecja od:

— 250 mg/l za KCN s kapaciteto ¢is¢enja veé
kot 2 000 PE ali

— 200 mg/l za KCN s kapaciteto &i§¢enja veé
kot 10 000 PE.

Mejne vrednosti za koncentracijo in ucinek
¢is¢enja celotnega dusika in celotnega fosforja,
e se odpadne vode iz novih KCN ali KCN v
rekonstrukciji iztekajo v:

— zgjezene povrdinske vode, ki se skladno z
doloc¢bami [4] stejejo za vodotok,

— ustjarek, ki seizlivajo v obalno morje,

— druge povrsinske vode, kjer je mogoce
ugotoviti ali pri¢akovati evtrofikacijo

ter skladno z dopolnilom [8] k uredbi [7]

tudi v:

— povrsinske vode, ki soO namenjene za
pripravo pitne vode in presegajo mene
imisijske vrednosti nitratov, doloCene s
predpisi 0 kakovosti povrSinskih voda,

— vode na obmocjih, kjer je skladno s predpisi
s podroc¢ja voda in varstva narave obvezno
terciarno ¢is¢enje odpadne vode,

SO podane v preglednici 7.

12

Limit values that cannot be less than 80 %
for the efficiency of treatment of a municipal
wastewater treatment plant are valid instead of
the limit value for COD from Table 6 in the
case when it comes out of the monthly average
of the 24-hour sample analysis that the COD
value in raw wastewater in the outflow from
the mechanical (primary) phase of the
treatment is higher than:

- 625 mg/l for a municipd WWTP with a

treatment capacity higher than 2 000 PE
— 550 mg/l for a municipd WWTP with a

treatment capacity higher than 10 000 PE
— 500 mg/l for a municipd WWTP with a
treatment capacity higher than 100 000 PE

Limit values for the efficiency of treatment
of a municipal wastewater treatment plant that
cannot be less than 90 % are valid instead of
the limit value for BODs from Table 6 in the
case when it comes out of the monthly average
of the 24-hour sample analysis that the BODs
value in raw wastewater in the outflow from
the mechanical (primary) phase of treatment is
higher than:

— 250 mg/l for a municipd WWTP with a
treatment capacity higher than 2 000 PE or

— 200 mg/l for a municipd WWTP with a
treatment capacity higher than 10 000 PE

Limit values for concentration and the
efficiency of treatment of total nitrogen and
total phosphorous when waste water from a
new municipal WWTP or municipal WWTP in
reconstruction is discharged into:

— stemmed water bodies which are considered
in agreement with the regulations [4] as
watercourses,

— estuaries draining into coastal seas,

— other surface waters in which it is possible
to state or expect eutrophication,

and according to Amendment [8] to Decree
[7] alsointo:
surface waters intended for the preparation
of drinking water and exceeding the limit
immission values of nitrates determined by
regulations on the quality of surface waters,
— water bodies in the areas where the tertiary
treatment of wastewater is obligatory
according to the regulations concerning
waters and the protection of nature,

aregivenin Table7.
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Preglednica 7. Minimalne zahteve za izpust komunalnih odpadnih vod v Sloveniji
v obcutljiva obmocja [7].
Table 7. Minimal requirements for the discharge of urban wastewater in Sovenia[7].

Zmogljivost KCN izraZena v [PE]
Capacity of a municipal WWTP in [ PE]
Parameter Izrazen kot | Enota | <2000 2001 - 10001- | > 100000
Expressed as | Unit 10000 100000
Celotni dusik
Total nitrogen N mg/! 18 15 10
Ucinek cis¢enja
celotnega dusika % 65 70 80
Effect of treatment
of total nitrogen
Celotni fosfor
Total phosphorus P Mg/ 3 2 2
Ucinek Cis¢enja
celotnegafosforja % 70 80 80
Effect of treatment
of total phosporus

4. 1ZPUSTI 1Z KOMUNALNIH CN
IN PRIMERJAVA Z DRUGIMI

Kontrola izpustov iz KCN je zelo
pomembna, sg z njo na eni strani ugotavljamo
obremenitve ostalih onesnazevalcev, ki so
prikljuceni na kanalizacijski sistem, po drugi
strani pa nam zahtevane stopnje varujgo
odvodnike. Kakovost izpustov iz KCN nam v
fazi projektiranja tudi neposredno doloca
stopnjo ¢iS¢enja in s tem investicijsko vrednost
CN.

V preglednici 8 so podane minimalne
zahteve za izpust komunalnih odpadnih vod v
ZRN [9].

Pri tem so posamezni razredi opredeljeni z:
1. velikostni razred: do 60 kg BPKs/dan dl

priblizno 1 000 PE
2. velikostni razred: od 60 do 300 kg
BPKs/dan ali 1 000 —5 000 PE
velikostni razred: od 300 do 1200 kg
BPKs/dan ai 5 000 — 20 000 PE
velikostni razred: od 1200 do 6000 kg
BPKs/dan ali 20 000 — 100 000 PE
velikostni razred: nad 6000 kg BPKs/dan
ali nad 100 000 PE

13

4. DISCHARGES FROM
MUNICIPAL WWTPSAND
COMPARISON WITH OTHERS

The monitoring of effluents from a
municipal WWTP is very important on one
side because the loads of other sources of
pollution which are connected to the collecting
system are discovered with its aid, and on the
other side, because recipients are protected by
the required degrees. The quality of discharges
from a municipal WWTP aso directly
determines the degree of treatment in the
planning stage, and consequently, the
investment costs.

Minimal requirements for the discharge of
urban wastewater in Germany are given in
Table8[9].

Particular dimension classes are determined
asfollows:

1. Dimension class. to 60 kg BPKs/day or
approximately 1 000 PE

. Dimension class. from 60 to 300 kg

BPKs/day or 1 000 — 5 000 PE

. Dimension class: from 300 to 1200 kg

BPKs/day or 5 000 — 20 000 PE

Dimension class. from 1 200 to 6 000 kg

BPKs/day or 20 000 — 100 000 PE

. Dimension class: over 6 000 kg BPKs/day
or over 100 000 PE

2
3
4.
5
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V preglednici 9 so podane zahteve Smernic
EZ [10] za izpuste iz KCN.

Requirements of EU Directives for the
discharges from a municipal WWTP [10] are
givenin Table9.

Preglednica 8. Minimalne zahteve zaizpust komunalnih odpadnih vod v ZRN [9].
Table 8. Minimal requirements for the discharge of municipal wastewater in Germany [9] .

Velikostni razred KCN
Dimension class of amunicipal WWTP
Parameter Izrazen kot Enota lraz. | 2raz. | 3raz. | 4raz. | Sraz.
Expresed as Unit l.cl. 2.cl. 3.cl. 4.cl. 5.cl.
KPK
COD mg/| 150 110 90 90 75
BPK5
BOD, mg/| 40 25 20 20 15
Amonijev dusik mg/ i i 10 | 10 | 10
Ammonium nitrogen
Celotni fosfor
Total phosphorous Mg/ 2 1

Preglednica 9. Zahteve Smernic EZ [10] za izpuste iz KCN.
Table 9. Requirements of EU Directives for the discharges from municipal WWTPs [ 10] .

Parameter IzraZen kot Enota Koncentracija Uc¢inek ¢isCenja
Expressed as Unit Concentration Effect of treatment

BPKs 0O, mg/I 25 70-90 %
BODs
KPK )] mg/I 125 75 %
COD
Celotne netopne snovi mg/l 359 90 %"
Total suspended solids
Celotni fosfor P mg/l 29 80 %
Total phosphorous
Celotni dusik N mg/l 159 70-80 %
Total nitrogen
Legenda: Legend:

a za KCN od 2000 do 10000 PE pod 60 mg/l @ for municipal WWTPs from 2 000 to 10
} - .. 000 PE under 60 mg/l and under 35 for
inpod 35 za KCN, vecje od 10000 PE municipal WWTPs larger than 10 000 PE

b) za KCN od 2000 do 10000 PE pod 70% in b) for municipat WWTPs from 2 000 to 10

pod 90% za KCN, ve&je od 10000 PE
¢) 1 mg/lza KCN veéje od 10000 PE
d) 10 mg/l za KCN vegje od 10000 PE

Iz primerjav preglednic 7, 8 in 9, Ceprav
niso Cisto kompatibilne, vidimo, da so naSe
zahteve za KCN nad 100000 PE za celotni

14

000 PE 70% and under 90% for municipal
WWTPs larger than 10 000 PE

¢) 1 mg/l for municipal WWTPs larger than
10 000 PE

d) 10 mg/l for municipal WWTPs larger than
10 000 PE

From a comparison of Tables 7, 8 and 9,
though they are not quite compatible, it is
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fosfor nekoliko nizje (2 mg/l celotnega
fosforja) kot v ZRN in EZ pa (1 mg/l), za
celotni dusik pa so zahteve enake.

V preglednici 10 so prikazani roki za
program ureditve in sanacijski program
odvagjanja komunalne odpadne vode po
kanalizaciji ter roki za sekundarno, terciarno in
ustrezno ¢iSCenje odpadne vode, kot je
doloceno v Uredbi o spremembah in
dopolnitvah uredbe o emisiji snovi pri
odvajanju odpadnih vod iz komunalnih
cistilnih naprav [8] za razlicne velikosti in
obcutljivosti obmocja poselitve.

evident that the requirements for tota
phosphorous in municipal WWTPs over
100000 PE are less stringent (2 mg/l) in
Slovenia than in Germany and the EU (1
mg/l), while the requirements on nitrogen are
the same.

Deadtimes for the regulation and sanitation
program for the discharging of urban
wastewater into a collecting system, and the
secondary, tertiary and appropriate treatment
of wastewater as it its regulated by the Decree
on the changes and the amendments of the
decree on the emission of substances in the
drainage of wastewater from municipal
wastewater treatment plants [8] for different
sizes and sensitivities of agglomeration areas
is presented in Table 10.

Preglednica 10. Roki za program ureditve in sanacijski program odvajanja komunal ne odpadne
vode po kanalizaciji ter roki za sekundarno, terciarno in ustrezno ¢iS¢enje odpadne vode kot je
doloc¢eno v uredbi [8].

Table 10. Deadtimes for the regulation and sanitation program for the discharging of urban
wastewater into a collecting system, and the secondary, tertiary and appropriate treatment of waste

water [8].
PROGRAM UREDITVE SANACIJSK| PROGRAM
(do konca leta) (do konca leta)
REGULATION PROGRAM SANITATION PROGRAM
(to the end of the year) (to the end of the year)

Velikost | Odvaganje Odvagjanje

obmodja odpadne odpadne

poselitve vode po Sekund. | Terciarno | Ustrezno vode po Sekund. | Terciarno | Ustrezno

[PE] kanalizaciji | ciSCenje | CiSCenje | CisCenje | kanalizaciji | CiSCenje | CiS€enje | CiSCenje

Agglomer. Collect. Second. | Tertiary | Appropr. Collect. Second. | Tertiary | Appropr.

areain System Treatment | Treatment | Treatment system treatment | Treatment | treatment

[PE]

< 2000 2005* 2015*
2000 - 2010 2015*
10000 2005* 2017
2000 - 2005 2015
15000
10000 - 2005 2015
15000
> 10000 |1998* 1998* 2008* 2008*
> 15000 |2000 2000 2010 2010
> 100000 2005 2005

* zahteve za obcutljiva obmocja

* requirements for sensitive areas
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5. ZAKLJUCEK

V ¢lanku smo prikazali, kaksna je kontrola
onesnazevalcev ~z  odpadnimi  vodami
odvodnikov v Sloveniji. Podane so zahteve iz
ustreznih uredb in nekatere nase izkusnje pri
spremljanju  tehnoloskega delovanja CN.
PogreSamo predvsem imisijski  pristop k
obravnavi onesnaZevanja naSih rek, jezer in
morja. Povzete so nekatere maksimane
dovoljene koncentracije snovi, ki se izpuscajo
v vodotok ali v kanalizacijo. Prikazane so
zahtevane stopnje c¢iS¢enja na komunalnih
Cistilnih  napravah (CN). Podali smo
primerjavo zahtev naSe zakonodaje z
zakonodajo v ZRN in EZ ter roke za izvedbo
kanalizacij in Cistilnih naprav v Sloveniji.

5. CONCLUSION

The situation of the control of the causers of
pollution and the discharging of wastewater
into recipients in Slovenia was presented.
Some requirements from the regulations and
our experiences regarding the control of the
technical operation of wastewater treatment
plants (WWTPs) are provided. Slovenia is
especialy missing the immission approach to
the treatment of the pollution of our rivers,
lakes and sea. Some maxima allowed
concentrations of pollutants discharged into a
watercourse or in a collecting system are
reviewed. The required degrees of treatment in
municipal  wastewater treatment  plants
(WWTPs) are shown. A comparison of the
requirements of Slovene legidation with
legidation in Germany and the EU and
deadtimes for the construction of collecting
systems and wastewater treatment plants in
Sloveniais presented.
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