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(Upcoming) European Union legal framework

Water protection
=

Several EU directives will be amended
 Water Framework Directive

* Groundwater Directive

« Environmental Quality Standards Directive
 Urban Wastewater Treatment Directive

Published proposals also demand micropollutant
removal at WWTPs with >100.000 p.e.
(> 10.000 p.e. in sensitive areas)

Established technologies (in DE & CH)

* Ozonation (n>20)
 Powdered activated carbon (n>25)
* Granular activated carbon (n>13)

Water reuse

Minimum requirements for water reuse in
agriculture were defined in EU Regulation 2020/741
(will be enforced from 26.06.2023)

Treatment targets focus on microbiological indicator
parameters / disinfection

Reclaimed water Indicative technology target
quality class ‘ gy g E. coli
(number/100 ml)
A Secondary treatment, filtration, and <10
disinfection -
B Secondary treatment, and disinfection < 100
Secondary treatment, and disinfection < 1000
D Secondary treatment, and disinfection < 10000

(EU regulation 2020/741, table 2 — shortened)


https://environment.ec.europa.eu/publications/proposal-amending-water-directives_en
https://environment.ec.europa.eu/publications/proposal-revised-urban-wastewater-treatment-directive_en
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Capitalize on synergy effects Treat 6
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If removal of micropollutants is mandatory (e.g. via ozonation or activated carbon), PR | Foderal Ministry
then it’s just a small step further to achieve water reuse

&4
Secondary : Influent
effluent \ / WWTP

Ozonation Filtration

O

| Tank —@—
- i Vi

Buffer tank : H ' I

A\
(backwash) | ¢ | o Q

UV disinfection

ﬂ

omMAr-—m 3”

Return flow

A

removal of micropollutants >
disinfection / water reuse —

A



SPONSORED BY THE

Impact of ozonation Treat & *|=

Estimated micropollutants reduction according to UWWTD proposal®

Ozonation using 0.5 mg0,/mgDOC:

100% -
] N « Sufficient for micropollutant removal
80% - N according to UWWTD requirements (and
] - also according to targets of two federal states
: Az within Germany)
60% -

* Dosing in line with actual operation of full
40% scale ozone systems (incl. degradation of
1 activated sludge system)

20% * Question:
» Is Class A water quality possible?
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preliminary
results

* Based on 6 — 8 substances; impact of WWTP estimated based on Gotz, C., et al. (2015). "Uberpriifung des Reinigungseffekts. Auswahl geeigneter organischer Spurenstoffe.” AQUA & GAS 2: 34-40.



Disinfection: E. coli
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Disinfection: Clostridium perfringens

CFU/100 ml
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Disinfection: Somatic coliphages

PFU/100 ml
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Class A: Validation monitoring

REGULATION (EU) 2020/741 on minimum requirements for water reuse

At least 90 % of validation samples shall reach or exceed the performance targets.

If a biological indicator is not present in sufficient quantity in raw waste water to achieve the log10
reduction, the absence of such biological indicator in reclaimed water shall mean that the validation
requirements are complied with.

The compliance with the performance target may be established by analytical control, by addition of the
performance granted to individual treatment steps based on scientific evidence for standard well-
established processes, such as published data of testing reports or case studies, or tested in a laboratory
under controlled conditions for innovative treatment.

Guidelines to support the application of Regulation 2020/741 on minimum requirements for water reuse
(2022/C 298/01)

For microbial monitoring, it is important to perform analysis on a number of samples that is statistically
valid — so at least three samples at each sample point to allow the calculation of averages and standard
deviations.

It is suggested that standard deviation should be less than 1 logl0 among the samples.

At least 90 % of samples should meet the performance targets.

The frequency and duration of validation monitoring should be established on the basis of the protocol
developed for the specific case.



PFU/100 ml

Presence of Somat. Coliphage Treat 6
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Statistical approaches for log - removal evaluation

REGULATION (EU) 2020/741: “At least 90 % of validation
samples shall reach or exceed the performance targets.”

Approach 1: Approach 2:
Binomial approach of paired Paired (rank) / Unpaired
data (e.g. date, rank) evaluation of inflow and
outflow distributions

Validated if: ‘ Validated if: ‘

Success probability > 90%

10t percentile of simulated

with statistical significance

LRV distribution > target LRV
level of 95%

preliminary
results



preliminary

Example: Somat. Coliphages results

Data selection for performance validation:

* 24 h mixed samples

* Effluent 14 samples

* Influent 16 samples

* No difference is made between low/high ozone dosage > one data set
* Approach 1: Only paired data used for evaluation = 13 sample pairs

* Approach 2: all data used

Other assumptions
 EU:If<10°%in influent and < 10° in effluent = validation successful
 We decided to ignore this option, as most likely not accepted by German health
authorities
* Instead: If < 10° in influent and LOQ for effluent is 10° = validation not successful



preliminary

Example: Coliphages (Approach 1) results
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Solution approach:

Increase of sample volume not sufficient for proper validate
at 95 % confidence level: 29 success samples necessary
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Example: Coliphages (Approach 2) results
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Solution approach:
Increase of effluent sample volume allows for proper

numeric validation
(assumption: effluent below LOQ for all volumes)




Conclusions

* Micropollutant removal and treatment for water reuse have significant
synergy effects

* Ozonation designed for micropollutant removal increases the overall
disinfection performance

* Combining ozone & filtration as pre-treatment results in reliable UV
disinfection
 Validation of log removal values
« Different approaches for data evaluation possible

* Success rate based on paired samples requires much more
samples to provide a 95 % confidence level

» Success rate based on paired samples has limited benefit from
increased sample volume

» Evaluation of inflow and outflow distributions has several
advantages (use of full data set, direct response to increased
sampling volume, considers absolute levels of LRV)
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