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What moves us EE'N‘QSSSEE!Z!E'F? %3 VLEIF\‘PBENED

companies encorporated as
statutory bodies under public law

the largest waste water treatment partnership for almost 100 years
provider in Germany now

EG/LV-Presentation 2013 I 3



EMSCHER Y LIPPE

Our catchment areas GENOSSENSCHAFT EGlve: VERBAND
- -
EG/LV-Gebiet
Nordrhein -
Westfalen

Bundesrepublik’
Deutschland
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Our catchment areas (EEMsssgsl.c!Exﬁ %3 VLEIRPBENED
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We take preventive action ... Emgggﬁﬁg VLEIRPBENED

Rain water management

1.064.688 m3 Retention Volume
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We take preventive action ... &Mggsﬂﬁﬁg VLEIHPBENED

Clean waterways

EG/LV-Presentation 2013




We take preventive action ... EEMSSSEES'EE\QQ VLEIF\‘PBENED

Pump station operations and groundwater management
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We take preventive action ... Emggsﬂﬁﬁg VLEIRPBENED

Flood management

0 . DiIkes In Oberhausen
3.8 Mio.m? retention volume ———
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Economic indicators
2011

Balance sheet total

Capital assets

Profit

Employees
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3.4 | Bill. EUR

3.2 | Bill. EUR
Non-profit
1,554

1 Association
territory

I Association territory

|| 10



EMSCHER N LIPPE

GENOSSENSCHAFT EGLvoee VERBAND

The renaturation of the Emscher system as
a window of opportunities to wastewater
heat recovery



The Emscher region about 1900 EM%&QE&EH?BEE
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The status quo - EM%&QEE g VLEIF\‘PBENED

open sewers
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The 'schwatte' (black) Emscher EEMQ&QEE %3 VLEIF\‘PBENED

symbolic of the 'old Ruhr region'
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Emscher River renaturation &Mé&!ﬁﬁﬁ %3 VLEIF\‘PBENED

Future-Proof Water management

New sewer system

Old profile
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milestones GENOSSENSCHAFT EGLve: VERBAND
The largest infrastructure project in the region

“ Emscher River renaturation EMSCHER [ LIPPE

Budget: 4.5 billion euro

[ 2 Il T 1 |l
Construction of 4 decentralised waste water
treatment plants

Channel construction completion scheduled
for 2017




Modern wastewater treatment plants Emsssgslgﬁﬁgvl'elgﬁﬁ

Constructed in the 1990ies

Emscher’

1
: | : /
| Dinslaken
: . N
| Dortmund
é -
Bottrop w " == n
a / N R —— -

Duisburg

Dortmund-Deusen

EG/LV-Presentation 2013 | 17



I The open sewers Emsssgslgﬁﬁgvl'elgﬁﬁ

Main investment objective of the Emscher renaturation project

; P 230 km

- Window of opportunities to heat
L e recovery from sewage
(of 400 km)
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The Emscher renaturation project — &Mé&!ﬁﬁﬁ&?&!&?&

Window of opportunities to recover heat from sewage

* Construction of 400 km of sewers in a highly urbanised area
* Consideration in the planning phase
* Savings in costs compared to construction during running operation

* Positive image -> the nuisance caused by construction of the new sewers is
linked to a positive benefit

* Contribution to CO, reduction

* Operation of sewers and wastewater treatment plants by a single operator
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Principles of heat recovery from
wastewater
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wastewater GENOSSENSCHAFT EGLvs: VERBAND

“ Principles of heat recovery from
Wastewater as a ,natural ressource”

Wastewater is a local, safe and renewable source of energy
with long-term availability

The heat supply is available almost always
Efficient energy recovery by heat pumps

Helps climate protection

Proven technology on the verge of profitability
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Heat input into the wastewater system &Msssggﬁﬁ &3 VLEIHPBENED

Manhole
cover

SEWER PIPE

Condensation

Evaporation
Heat transfer T

WASTEWATE%

Heat input through
pipe wall

Heat input into the wastewater system



Principles of heat recovery from EMSCHER [Q LIPPE

wastewater GENOSSENSCHAFT EGLvs: VERBAND
Monthly wastewater temperatures

* Wastewater has a mean temperature of 15°C.
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Possibilities of heat recovery

EMSCHER [ LIPPE

GENOSSENSCHAFT EGLvoee VERBAND

+ Relatively high waste-
water temperature

+ Short heat transport
routes

+ Network-independent
operation

+ No permit required for
operation

- Low outflow

- High fluctuations during
the day

- High operating costs
- In part high specific
investment costs

]
+ High wastewater volume - Dependency on network
+ Reasonable operating operator
i costs - Permit required for
+ Short to medium heat operation
transport routes - Influence on wastewater
+ Increase in technical treatment possible
lifetime
L

+ High wastewater
volumes

+ Increased heat potential

+ No influence on
wastewater treatment

- Long heat transport
routes

- Permit required for
operation
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Heat exchanger systems for EMSCHER R LIPPE

wastewater GENOSSENSCHAFT EGLvs: VERBAND

= L R 3 . ' / » -'\
In-pipe solution —for open pits Gutter heat exchanger at the bottom of the sewer
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Bypass method - use of a branch current Use of treated wastewater - final clarification
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Principles of heat recovery from wastewater EMSCHER Y LIPPE

GENOSSENSCHAFT EGLvee VERBAND

R ComponentS ConSiSt Of Wastewater flow
proven technology: (Ca. 15°C)

Heat exchanger .

Heat pump PUmp \

65°C Compressor

/ / ' " /
p—- ',/’/ - ‘." ‘
f / / '/"':"
Y 4 : Sewer
Expansion
Valve
35°C ; 1 |
|

Heat consumer (customer)

Heat condenser Evaporator’ Pipe to sewer (pure

water, cold)
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wastewater GENOSSENSCHAFT EGLvs: VERBAND
Recommendations according to DWA Advisory Guideline

Combined sewer system with DN >= 800 mm

Mean dry weather flow at least 15 |/s

I Principles of heat recovery from EMSCHER [Q LIPPE

No hydraulic impairment of the sewer network

Wastewater temperature at sewer inlet > 10°C

Heating systems with minimum heat requirement of 150 kW

Profitability rises with heat pumps > 100 kW
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Potentials and site identification



wastewater GENOSSENSCHAFT EGLvs: VERBAND

“ Potentials of heat recovery from EMSCHER [Q LIPPE

Theoretical wastewater heat potential

Unsuitable _
sewer-side Heat recovery potential
conditions
Marketing _ _
not Marketing potential
possible
Other Realisation
restrictions potential

Germany: realisable potential about 5% of the building stock

Emscher region: realisation potential of around 20 km sewers
or 100 systems of a magnitude of 500 kW
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Procedure for site identification

EMSCHER Y LIPPE

GENOSSENSCHAFT EGLvee VERBAND

How do | get from the theoretical potentials to concrete sites?

Wastewater
system data RVR types of use

Building plans

-

v

GIS area analysis
Distance < 200 m

~

Sewer diameter
DN =800 mm

DW runoff
Qd24 >=15I/s
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Suitable sections

pot. output
kW

Physical proximity
Distance <= 200 m

Planning state




Procedure for site identification
Heat potential map for the Emscher region
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Urban land use planning
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Implementation of the system
Step-by-step procedure recommended

Rough
estimation of
requirement
and sewer
potential

l

EMSCHER EQ LIPPE

GENOSSENSCHAFT EGLvoee VERBAND

Cooperation
agreement

Inclusion of all
parties
concerned as
early as
possible

Feasibility
analysis

Detailed design
and
implementation




