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European foreword

This document (prEN 12255-7:2023) has been prepared by Technical
“Wastewater”, the secretariat of which is held by DIN.

This document is currently submitted to the CEN enquiry.
This document will supersede EN 12255-7:2002.

The main changes in comparison with the previous edition are:

a)
b)
c)
d)
e)
f)

comprehensive revision and additions in all sections;

addition of design recommendations;

addition of moving bed reactors (MBR);

adaptation to the current state of the art;

updating of the Normative references;

editorial revision.

Committee CEN/TC 165

It is the seventh Part prepared by the Working Group CEN/TC 165/WG 40 relating to the general
requirements and processes for treatment plants for a total number of inhabitants and population
equivalents (PT) over 50. The EN 12255 series with the generic title “Wastewater treatment plants”
consists of the following Parts:

Part 1: General construction principles
Part 2: Storm management systems
Part 3: Preliminary treatment

Part 4: Primary settlement

Part 5: Lagooning processes

Part 6: Activated sludge process

Part 7: Biological fixed-film reactors
Part 8: Sludge treatment and storage
Part 9: Odour control and ventilation
Part 10: Safety principles

Part 11: General data required

Part 12: Control and automation

Part 13: Chemical treatment — Treatment of wastewater by precipitation/flocculation
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— Part 14: Disinfection
— Part 15: Measurement of the oxygen transfer in clean water in aeration tanks of activated sludge plants
— Part 16: Physical (mechanical) filtration

NOTE For requirements on pumping installations at wastewater treatment plants see EN 752, Drain and sewer
systems outside buildings and the EN 16932 series, Drain and sewer systems outside buildings — Pumping systems.
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Introduction

Differences in wastewater treatment throughout Europe have led to a variety of systems being developed.
This document gives fundamental information about the systems; this document has not attempted to
specify all available systems.

A generic arrangement of wastewater treatment plants is illustrated in Figure 1 below:

e R -
| |
| r— | r—
A 1 y 2 3 | - 5 F—8
L | L_J |

Key

preliminary treatment

primary treatment

secondary treatment

tertiary treatment

additional treatment (e.g. disinfection or removal of micropollutants)
sludge treatment

lagoons (as an alternative)

raw wastewater

effluent for re-use (e.g. irrigation)
discharged effluent

screenings and grit

primary sludge

secondary sludge

tertiary sludge

digested sludge

digester gas

— = T AT MmO O mE > N0 U AW N R

returned water from dewatering

Figure 1 — Schematic diagram of wastewater treatment plants

Detailed information additional to that contained in this document can be obtained by referring to the
bibliography.

The primary application is for wastewater treatment plants designed for the treatment of domestic and
municipal wastewater.
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1 Scope

This Part7 of the EN 12255 series specifies design principles and performance requirements for
secondary and tertiary treatment of wastewater in biological fixed-film reactors at wastewater treatment
plants for more than 50 PT.

Its primary application is for wastewater treatment plants for the treatment of domestic and municipal
wastewater. It can also be applied for biodegradable industrial wastewater.

Biological fixed film reactors include rotating biological contactors (RBC), biological trickling reactors
(BTR), moving bed biological reactors (MBBR), submerged medium reactors (SMR) and submerged
media filters (SMF). Membrane Bioreactors (MBR) and anaerobic processes are not within the scope.

Some of the systems using fixed film bacteria are enhanced activated sludge systems (hybrid systems).
For such systems, EN 12255-6 also applies.

This document provides fundamental information about typical systems and does not provide
information about all available fixed film systems.

2 Normative references
The following documents are referred to in the text in such a way that some or all of their content

constitutes requirements of this document. For dated references, only the edition cited applies. For
undated references, the latest edition of the referenced document (including any amendments) applies.

EN 16323, Glossary of wastewater engineering terms

EN 12255-1, Wastewater treatment plants - Part 1: General construction principles
EN 12255-6, Wastewater treatment plants - Part 6: Activated sludge process

EN 12255-10, Wastewater treatment plants - Part 10: Safety principles

EN 12255-11, Wastewater treatment plants - Part 11: General data required
3 Terms and definitions

For the purposes of this document, the terms and definitions given in EN 16323 and the following apply.
ISO and IEC maintain terminology databases for use in standardization at the following addresses:

— IEC Electropedia: available at https://www.electropedia.org/

— ISO Online browsing platform: available at https://www.iso.org/obp

3.1
biofilm
layer consisting of microorganisms that forms on a support medium

[SOURCE: EN 16323:2014, term number 2.3.3.3]

Note 1 to entry: Biofilms consist of a complex agglomeration of microorganisms, immobilized in a matrix of
polymeric substances. Biofilms grow on the surface of fixed or moving support media or are able to form dense
agglomerates.

3.2
biological fixed film rector
reactor containing a support medium on which biomass grows to form a biofilm


https://www.electropedia.org/
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3.3

biological trickling reactor

BTR

biological fixed film reactor with a bed of support medium through which wastewater percolates

Note 1 to entry: Biological trickling reactors are also called trickling filters.

3.4

flushing intensity

hydraulic surface loading rate onto a trickling reactor divided by the number of arms of a rotary
distributor and divided by the number of revolutions per hour

Note 1 to entry: This value gives information on the hydraulic forces to slough excess sludge from the bed.

3.5

moving bed biological reactor

MBBR

biological reactor containing suspended support medium

3.6

rotating biological contactor

RBC

rotating support medium which is intermittently submerged in the flow to be treated

[SOURCE: EN 16323:2014, term number 2.3.3.2]

3.7

submerged medium filter

SMF

dense bed of support medium through which wastewater flows and wherein biofilms grow, which is
periodically backwashed to remove excess sludge

Note 1 to entry: The support medium may be granular (e.g. sand, anthracite or activated carbon) or spherical (e.g.
small plastic beads).

Note 2 to entry: See also EN 12255-16.

3.8

submerged medium reactor

SMR

biological reactor where support medium is submerged and aerated

3.9
support medium
inert material of various types and specific surface on which an attached biofilm grows

[SOURCE: EN 16323:2014, term number 2.3.8.25]
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4 Symbols and abbreviations

ATEX
BODs
BTR
COD
MBBR
NH4-N+
NO3N
NO4-N
TP

PT
RBC
SBR
SMF
SMR
SS
TKN
VSS

5 Planning

Atmosphere Explosible
Biochemical Oxygen Demand in 5 days
biological trickling reactors
Chemical Oxygen Demand
moving bed biological reactor
ammonium nitrogen

nitrate nitrogen

nitrate and nitrite nitrogen
total phosphorous

total population

rotating biological contactors
sequencing batch reactor
submerged medium filters
submerged medium reactors
Suspended Solids

Total Kjeldahl Nitrogen

volatile suspended solids

5.1 Planning principles

The following factors shall be considered during the planning phase:

— maximum and minimum dry weather and wet weather inflows;

— pre-treatment requirements;

— effluent consent standards;

— type of reactor and post-treatment (e.g. secondary clarifiers or filters);

— active area of the support medium and its specific biological capacity;

— dimensions of biological reactors;

— requirements to ensure maintenance of units while the consent is still met;

— sludge quality;

— power consumption;

— measurement and control requirements.
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Fixed film reactors require mechanical wastewater pre-treatment in primary clarifiers or with very fine
screens (see EN 12255-4) to avoid clogging of support media. Primary clarifiers shall be designed for a
retention time of about 2 hours at average dry weather flow. At peak flow their retention time shall be
minimum 30 minutes and their surface flow rate maximum 4 m/h.

It shall be determined whether carbon (BODs and COD) removal is sufficient or whether additional
nitrification is required. nitrogen removal requires additional denitrification.

It shall be noted that peak ammonium concentrations in the effluent of fixed film reactors are usually
higher than those of activated sludge systems with their bigger reactor volumes. This applies particularly
for systems treating combined sewage.

It shall be considered whether parallel units are required and what consent standards shall be met with
one unit out of service.

Requirements in EN 12255-1, EN 12255-6, EN 12255-10 and EN 12255-11 shall be considered.

5.2 Design principles

Where removal rates of primary clarifiers or very fine screens cannot be measured, estimates of
EN 12255-4 may be used.

The 85-percentiles of the daily COD or BODs, TKN, P and SS loads shall be determined over a period of
several months. Seasonal fluctuations shall be taken into account. For systems serving a total population
of maximum 500 the relevant flows and loads may be estimated.

Where two-hourly TKN peaks exceed double the daily TKN average, means for load balancing are usually
required.

Peak TKN and P return loads from sludge treatment shall be taken into account. Balancing of return flows
can be required.

The following design parameters shall be considered and shall be appropriate for the type of fixed film
reactor:

— volumetric loading of the reactor [kg/(m3-d)] as BODs, COD or TKN;

— active surface loading of support media [kg/(m2-d)] as BODs, COD or TKN;
— active specific surface of support media (m2/m3);

— recirculation ratio where applicable;

— hydraulic surface loading [m3/(m?2-h)] of clarifiers and their required surface area, or the loading of
other sludge separation units (e.g. filters);

— required flush or wash water (usually effluent) in % of the wastewater flow;
— specific power consumption [kWh/m3].

All systems shall guarantee uniform flow distribution to parallel units und to the support media.

Sampling points shall be provided at the inlet and outlet of every reactor, such that samples with and
without recirculation can be taken.

Unless otherwise agreed, the design service life of the equipment shall be as defined in EN 12255-1:

— Class 3: for motors, geared engines and drive chains;

— Class 4: for central bearings of rotating distributors on trickling reactors;
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