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Our WOP: Who works together and
how we work together

Set of rules DWA A-216e

WOP result: Energy analysis WWTP 
Madaba (Jordan)

Experiences by implementation

Discussion

Agenda
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Source: https://www.google.de/maps/place/Deutschland/... Source: paintmaps.com
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WOP: German-Jordanian Water Operators 
Partnership

Miyahuna (Jordan), hanseWasser and Hamburg Wasser (Germany) started in April 2021 long term 
partnership for know-how-transfer.

One of the main goals is to make the operation of WWTP more energy-efficient.

← speakers for this presentation
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Jordan Water Company Miyahuna



6 Energy analysis by set of rules DWA-A 216e29.11.2022

Hamburg Wasser 
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1 WWTP Farge

2 Control Center Seehausen

2 WWTP Seehausen

3 Headquarter

4 Pressure Pipe Findorff

5 Stormwater Basin MVA

6 Main Pumping Station Findorff

7 Sewer flow steering Stern

hanseWasser 

Sewer system
(Mixed and separated Systems)

2,200 km sewer network

130 km pressure pipes

200 pumping stations, 

Stormwater basins

Storage volume for

stormwater events

270,000 m³

230 km Sewer-CCTV-

Inspection per year

Sewer information system

700 km sewer cleaning per 

year

Operational sewer

information system

Treatment
WWTP Seehausen 

1,000,000 Inh
WWTP Farge 

160,000 Inh
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4th Networking Event of the Utility Platform 
30th/31st of May 2022  in Stuttgart, Germany

Partnership Activities

IFAT Munich 2022 Visits on each others plants
in Germany and Jordan 
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Strengthen the capacity of human resources to reach improved overall 
performance of operators and enable them to continue long term 
improvements once partnerships came to the end.

Specific technical assistance and training programs in:
Energy analysis and energy efficiency

Anaerobic sludge treatment and renewable energy (biogas and solar energy)

Expectations for the WOP 
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Our WOP Approach
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WOP Approach
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WOP Approach
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Why DWA-A 216?
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Set of rules DWA A-216

➢ Guidance to reduce energy demand of WWTPs

• „Energie in ARA“, Bundesamt für Energie, Schweiz, 1994

• Handbuch „Energie in Kläranlagen“, MURL, NRW,1999

• Leitfaden „Senkung des Stromverbrauchs auf Kläranlagen“ DWA-LV BW, 

2008

• „Leitfaden für die Erstellung eines Energiekonzeptes kommunaler 

Kläranlagen, Wien, 2008

➢ Inventory for WWTPs
• „Stromverbrauch auf kommunalen Kläranlagen“, LfU, 1998

• „Steigerung der Energieeffizienz auf kommunalen Kläranlagen“, UBA, 2008

• DWA-Leistungsvergleich Kläranlagen, Bad Honnef,  2011
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Set of rules DWA A-216

➢ Conditions for energy efficiency

• Criteria and reference size?

• Methodology for determining the optimum or for characterizing the 

best possible energy efficiency?

• Comparability of treatment procedures, concepts, size categories?

➢ Mandate to the DWA:
• Development of a nationwide instrument for verifying energy efficiency

Home - DWA - German Association for Water, Wastewater and Waste

https://en.dwa.de/en/
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Set of rules DWA A-216

DWA-A 216E (Energy Check/12/2015)

https://webshop.dwa.de/en/dwa-a-216e-energy-check-12-2015.html
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Set of rules DWA A-216

➢ Water Quality

Foreword DWA-A 216

„… In doing so, these efforts to improve the energy efficiency 
should not contravene the primary purpose of urban 
drainage, that is discharge and treatment of wastewater 
with the objective of protecting the waterbodies.…“ 
(A216, DWA, Dezember 2015)

➢ Content divided:

Energy Check

Energy Analysis
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Energy Check

Example:

WWTP Size category 4 (10,000 – 100,000 Inhabitants)

Etot = 453,079 kWh/a

PTCOD = 10,215 (120g COD/d = 1 Inhabitant)

etot = Etot/ PTCOD

etot = 453,079 / 10,215 [kWh/(Inh*a)]

etot = 44.4 kWh/ (Inh*a)
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Energy Check

Example:

WWTP Size category 4 (10,000 – 100,000 Inhabitants)

Eaer = 220,521 kWh/a

PTCOD = 10,215 

eaer = Eaer/ PTCOD

eaer = 220,521 / 10,215 [kWh/(Inh*a)]

eaer = 21.6 kWh/ (Inh*a)
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Energy Check
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Energy Check
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Energy Check
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Energy Check

Specific Energy demand (based on monthly
values) for WWTP Bremen-Seehausen

Specific Energy demand (based on monthly
values) for WWTP Bremen-Farge

Ideal value for WWTP Bremen-Seehausen

Ideal value for WWTP Bremen-Farge
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Energy Check
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Energy Check

WWTP with digestion:

- specific digester gas production related to the total number 
of inhabitants and population Equivalents

- specific digester gas production related to the organic dry 
mass

- rate of digester gas conversion into electricity

- degree of selfsupply of electricity

- specific external heat consumption

Pumping station:

- specific total power consumption for pumping station

Further specific values
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Summary Energy Check

 The energy check classifies the waste water treatment 
plant in comparison to other sewage treatment plants 
and gives an indication of whether it makes sense to 
carry out an energy analysis

 It is a good tool to show long-time effects on energy 
demand

 It does not provide any information about ways to 
save energy

 A detailed energy analysis is required for specific 
measures
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Energy Analysis

 Detailed survey and evaluation of the energy situation 
based on a complete consumer matrix

 Derivation of optimization measures

 Economic evaluation of optimization measures

 Classification of optimization measures
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Energy Analysis

The measures identified are divided into three priority levels:

 Immediate measures (S) 

 Short-term measures (K)

 Dependent Actions (A)
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Energy Analysis

 Immediate measures (S) 

Measures that are easy to implement without major investment and 

planning effort.

 Short-term measures (K) 

Measures that are classified as economically and technically feasible in the 

energy analysis and that are proposed for short-term processing and 
implementation.

 Dependent Actions (A)

Measures that, due to an unfavorable cost-benefit ratio or other 

dependencies, can only be implemented as part of new buildings or 
conversions that are due anyway.



31 Energy analysis by set of rules DWA-A 216e29.11.2022

Energy Analysis

→Which part of this theoretical potential can actually be leveraged?
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Energy Analysis

More than 92% of the theoretically potential can be reached by
concrete measures

21% of the whole energy consumption of all (German) plants can be
saved only by implementing immediate and short-term measures

0,9

6,5

3,6

1,0

Mean energetic potential kWh/(I*a)

spez. mittlere Energieeinsparung nach S-
Maßnahmen

spez. mittlere Energieeinsparung durch
K-Maßnahmen

spez. mittlere Energieeinsparung durch
A-Maßnahmen

nicht zu hebende mittlere Differenz zum
anlagenspezifischen Idealwert

S

K

A
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Summary DWA-A 216e

•The Energy Check by DWA A-216 is a good tool to monitor
energy demand and efficiency by defined specific values

•For our WOP (Part Waste Water) theses specific values were
the starting point to formulate concrete work packages by
comparing our WWTPs 

• The set of rules DWA A-216 is a good tool to classify the 
actual energy requirement of a WWTP and to estimate the 
ideal energy requirement

• There are also other ways to get more energy efficient that
could be better for your actual starting point
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Application of
DWA-A 216 

on WWTP Madaba
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Population 214,100 people, city is still growing fast

Area 1,000 km²

Sewage Subscribers services 
total water subscribers in Madaba city is 32,000 

Sewage subscribers is 20,100 (65%)

Madaba city
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Madaba WWTP

Madaba WWTP + sewer network

Madaba Sewer Network
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Madaba WWTP

MWWTP was a 
lagoon-based 

treatment system 
built in 1986

Capacity : 2,000 
m³/day

In 2002 the plant 
was expanded and 
upgraded to 
biological treatment               
(secondary)

Capacity : 7,600 
m³/day 

The plant receives 
wastewater from 

Madaba city 
networks (serve 60 

%) as well as 
trucked septage

(5%)

The WWTP 
Effluent standard 
is per JS893/2021 

category 3c 

( field crops )
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Madaba WWTP - Design & Reference Conditions

Daily Maximum
Wastewater Flow

7,600  m³/day

Water Treatment
Extended Aeration Activated 
sludge

Sludge Treatment Gravity Thickening (Drying Bed)

Treated Water Reuse Re-use for Agriculture ( field crops )

Parameter Raw wastewater Design
Reference 

(JS893/2006)
Category 3-C

BOD5 950 50 300

COD 150 500

TSS 1000 50 300

pH 7-9 6-9

T-N 150 50 100

PO4-P 40 15 30
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Madaba WWTP - Plant Layout (Process)
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Madaba WWTP – Reuse of treated wastewater
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Madaba WWTP - challenges

Since 2018, the daily amount of incoming wastewater exceeded 
the design capacity of 7,600 cubic meters per day and is still 

growing, adversely affecting the quality of treated water and 
the operational efficiency of the plant and posing a major 

challenge to the sustainable operation and maintenance of the 
plant (mechanical and electrical facilities and equipment over 

20 years of age).
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High demand of energy
required for operation of the 

WWTP
(50 % of the total cost of 

treatment.)
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Madaba WWTP – energy consumption

Year Inflow (m³) Energy 
(kWh)

kWh/m³

2021 2,870,401 2,870,673 1.00

2020 2,825,638 3,125,263 1.11

2019 2,651,250 3,094,576 1.17

2018 2,783,308 2,750,040 1.00

2017 2,696,620 3,040,060 1.12

2016 2,592,368 3,126,030 1.21
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On site Madaba WWTP – energy analysis
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Energy check 

List of aggregates

Classification

Nominal values

Annual Operating hours

Measured values

Real consumption

Calculation of ideal values (not all done yet)  

Comparison real/ideal values (not all done yet) 

Saving opportunities (not all done yet) 

What has been done?
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Energy check Madaba WWTP
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List of aggregates Madaba WWTP 

Every aggregate is listed, classified and the nominal values so as the voltage are written down. 

The current ist measured for every running aggregate. 

Operating hours and some other values had to be estimated in this case, because not every value is actually
recorded. With all those informations, the real energy consumption can be calculated. 

• Percentage of registration not so precise, but in a normal zone around 90-110% 

• It is yet possible to see, where most of the energy is used. 
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Calculation of ideal values



48 Energy analysis by set of rules DWA-A 216e29.11.2022

Comparison of expected energy and real energy consumption 
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Comparison of expected energy and real energy consumption Not final for some pumps etc. 
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There is already thought of necessary expansion of the plant because city is still growing fast… build it energy
efficient from the start… Energy analysis might also be useful for these plans. 

Possibilities for optimisation (excerpt)  
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The focus on process- and energy-optimization for WWTPs got bigger in the last few years, 
due to the fact that Jordan has limited water and energy ressources. 

Energy analysis seems to be a useful tool for Miyahuna. We found good options for energy
savings on Madaba WWTP. 

Next step should be to implement some of the measures found in the analysis and to see the
results. 

There are not many differences between doing the analysis in Germany or in Jordan. Only
surface aeration and no measurement of operational hours were a bit different. 

It is much better to do an analysis like that in direct peer-to-peer-contact and on site. Only
meeting each other online and reading the set of rules would not have brought the same 
good results! We experienced this, because the time of the Covid-pandemic (only online 
meetings) was not as effective as the visits. 

Experiences from the energy analysis on Madaba WWTP 
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Discussion/questions? 
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Thanks for your attention

Jörg Oppermann

Process engineer / Waste Water Treatment

oppermann@hanseWasser.de


