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Progress in Wastewater Treatment
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Water Quality Improvements

- 60% organic - 55% phosphorous - 45% nitrogen
emissions emissions emissions
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Development Needs
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Challenge |: Removing Micropollutants
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1. - 3. treatment (stage) 4. treatment (stage)
Reduction of Reduction of
organics and micropollutants

nutrients ‘L

Technotogrestortme removalot ace substances

Process in Weienburg:
Ozonation with downstream filtration

Ozone generator Fitratin step
(2-stream)
Blological step Ciarification Contact
after teatment reactor Sandfiter

v

Rinse waters

Activated
charcoal fiter

Sludge treatment

Name

Compound group

1 PFOS Industnial Chemucals - Perfluormated substances
2 Ofloxacin Antibiotics - Quinolones
3 Telmisartan Pharmaceuticals - Antihypertensive drugs
4 Diclofenac Pharmaceuticals - NSAIDs
5 PFHxS Industnal Chemicals - Perfluorated substances
6 E‘?f;ﬂkg;“me“‘lfm‘e Industrial Chemicals - Surfactants
7 Carbamazepine Pharmaceuticals - Antiepileptics
8 PFOA Industnial Chemicals - Perfluorinated substances
9 TIbuprofen Pharmaceuticals - NSAIDs
10 PFH=zA Industrial Chemicals - Perfluormated substances
11  PFBuS Industrial Chemicals - Perfluorinated substances
12 4-tert-Octylphenol Industrial Chemicals - Phenols
13 Meclofenamic Acid Pharmaceuticals - NSAIDs
14  Fipronil Pesticides & Insecticides
15  Carbendazim Pesticides & Insecticides
16  Venlafaxme Antipsychotic drugs - SSRIs
17 PFDeA Industrial Chemicals - Perfluorinated substances
18 Clanthromycin Antibiotics - Macrolides
19 PFHpA Industnial Chemucals - Perfluormated substances
20  4-Hydroxy-Omeprazole Pharmaceuticals - Antiuleer Drugs
21 PFNA Industrial Chemicals - Perfluorinated substances
22 EDDP Drugs of abuse. steroids and tobacco mgredients
23 Temazepam Antipsychotic drugs - Benzodiazepines
24  Erythromycin Antibiotics - Macrolides
25  Sertraline Antipsychotic drugs - SSRIs
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Challenge II: From Linear to Circular

ENERGY

Revenue:

Wastewater from homes,
cities, and industry

* Sale of biogas
or electricity

WASTEWATER TREATMENT PLANT

(Water Resaurce Recovery Facility) * Sale of carbon credits

* Tipping fees for the
collection of organic
matter (in co-digestion)

TREATED WATER SLUDGE PHOSPHORUS
for: Can be recovered and H .
used as fertilizer Sawngs.
Anaerobic ‘ * Using own-generated

Digester

electricity in the plant

¥y

Improved wastewater
management offers a double
value proposition if, in
addition to the environmental
and health benefits of
wastewater treatment,
financial returns are also
possible. Resource recovery
from these facilities in the
form of energy, nutrients,

$ reusable water, and biosolids
'"'""" represent an economic and
financial benefit that
contributes to the
sustainability of these
systems and of the water
utilities operating them,

* Improving energy efficiency

Many Factors
Influence Energy Price
Increases

are nutrient fich

1o generate and can be used
energy (heat and as fertilizer in
electricity), agriculture, to

which can be recover degraded

used at the plant  areas or as fuel,
and/or sold. among others.

e
) : ) Supply chain

Carbon Credits: wasle Weather

water treatment plants can
get carbon credits for
generating renewable energy.

Power
generation
availability

WATER

Revenue:

* Sale of treated wastewater,
especially in water-scarce
areas

=

BIOSOLIDS and
NUTRIENTS

Revenue: I T

Savings:

* Discharge fee/tax

* Sale of phosphorus as fertilizer

* Sale of biosolids as compost

Savings:

* |If the biosolids are given away for free (for
agriculture, to restore degraded land, etc)
the utility saves transport costs and landfill fees
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Challenge llI: Do not Forget the Smallest Ones

Coverage (%)
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Challenge IV: Establishing an Enabling Framework

Spare Parts

Training ‘ Repair Work

Global ©
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