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KAKOLANMAKT WWTP
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Wholesale company owned by fourteen municipalities in Turku region in South-Western

Finland

Turku Region Wastewater Ltd produces good quality and cost-effective wastewater

treatment services to its owner municipalities
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KAKOLANMAKT WWTP

! d
d M -

Tk

2002 2004 2005 2006 2007 2008

2009 2010

2011

[ N m W § B I
1

3
4

Foundation of the Company

Planning -
Excavation I/
Construction and installation

Transfer sewers

Bypass water treatment

Plant Testing

Plant Operation

Renovation of the Merimiehenkatu Pumping Station
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« WWTP is located in the solid rock of
Kakolanmaki hill in the middle of Turku
city

« WWTP treats 300.000 residents
wastewater and industrial wastewater of
the area, average 90 000 m3/d

INVESTMENT COSTS 145 M€
(2009)
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LOAD TO THE WATER

tn/a Phosphorus load to the water system
25 Tarvasjoen jvp
= Marttilan jvp
= Oripaén jvp

u Poytya Riihikoski jvp
= Auran jvp ja Kayran jvp

Evanha Lemun jvp

= vanha Vahdon jvp
mvanha Rymatiylan jvp
mvanha Piikkion jvp

mvanha Mermaskun jvp
®vanha Paimion jvp
mvanha Kaarinan jvp
mvanha Raision jvp

=vanha Turun kp
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BODyamy load to the water system year 2015 Tarvasjoki WTP

= Marttila WWTP

w old Oripaa WWTP

= old Poytya Rilhikoski

WWTP
m old Aura + Kayra WWTPs

H old Lemu WWTF
= old Vahto WWTP

u old Rymattyla WWTP

u old Fiikkio WWTP

= old Merimasku WWTP

u old Paimio WWTF

u old Kaarina WWTP

m old Raisio WWTP

u old Turku WWTP

T 2006 2007 | 2008 2009 2010 2011 2012 2013 2014 2015 = Kakolanmaen jvp 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015  =Kakolanmaki WWTP
AMOUNT OF 2011* 2012* 2013* 2014 2015*
WASTEWATER
mild 94 500 89 600 83100 81700 88 600 .
Phosphorus load to Turku marine area has decreased
méla 34500000 32800000 30300000 29800000 32300000

CLEANING 2011* 2012* 2013* 2014* 2015* ENVIRONMENTAL
EFFICIENCY PERMIT*

[%]

CODg, 94 94 93 94 94 =90
BODmy 98 99 98 99 99 295
Phosphorus 98 98 98 98 98 =95
Nitrogen 81 73 77 79 80 =75
Suspended solids 98 99 99 99 99 =95

approximately 72 percent or 13 t/a (2010-2015 vs. 2006-
2008)

BOD;ypy—load to Turku marine area has decreased
approximately 59 percent or 210 t/a (2010-2015 vs. 2006—
2008)

Nitrogen load to Turku marine area has decreased
approximately 32 percent or 180 t/a (2010-2015 vs. 2006—
2008)

Suspended solids load to T mar a m“
approximately 77 % or 51 ZOMﬁ@. % =
puhdistamo Oy




SERVICE FEE

Sludge
treatment
service
20% WWTP’ s own personnel (11

* The plant is operated by

Depreciation

24% employees)

ENERGY
1175500 € . ;
Ay Fully automated (occupied
e only in the office hours)
. .
Interests Maintenance, sludge
8% treatment and laboratory
Leasing fee Operating services are produced by
7% costs .
39% outsourced services

e Turnover in 2015 was 16,5 Me
e Average service fee for municipalities was 0,48 €/m3
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WWTP PROCESS

Turku Energia

The volume of the cave treatment plant is about 500 000 m3, which includes 125 000 m3 water capacity

+ The solid rock surroundings offers stability to the process (temperature is almost the same year—round)
+ Space is cheaper under the surface of the ground than on the ground
- Efficient ventilation and lighting will increase operating costs, but.. Turun seudun

puhdistamo Oy

+ "Out of sight, out of mind”



WWTP PROCESS: ENERGY 2016

AIR

1173 140 000 m3
ELECTRIC1 733 MWh 14 %

105 700 000 m3
ELECTRIC 5 665 MWh 45% ¥

| HEIGHT
l 11 m

INFLOW
28 103626 m3
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o
L
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WWTP PROCESS: ENERGY 2016

WWTP WWTP
ENERGY 2016
13683MWh = B3 %

ARRAROI FROM
TOTAL ENERGY

5665 MWh

45% '

2161 MWh 17 %

1707 MWh 14 %

g —

HEAT
| RECOVERY
3 261 MWh

1733 M 4%
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WWTP PROCESS: ENERGY

HEIGHT
11 m

Turku Energia

INFLOW
28 103626 m3

 WASHED
'SAND / SCREENING
460 Ya } : 9
106x 22 km ‘Q;Q
1 020 DIESEL b

Indirect energy consumptions:
+  Chemical production (energy & C02)

e Deliveries (energy & C02)
Turun seudun
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ENERGY RECOVERY: 2016

Gasum

The capacity 75 000t/a
Biogas 4,11 milj m3 —30 250 MWh

Centrifuges energy recovery 33
MWh

J
INFLOW ™
28 103626 m3

Turku Energia

District heating production (netto) 168 130 MWh Turun seudun

District cooling production (netto) 30 000 MWh
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WWTP: HEAT PUMP STATION

The heat of the treated wastewater is

used as renewable energy

Pumping station includes two heat
pumps. In 2009 started ”Daphne” and
after good results ”Sofia” in 2013.

220-300 GWh/a heat and 31 GWh/a cool
means14% of all district heating and
almost all district cooling in Turku

The Heat pump station takes out the heat from purified waste water (about 5-10°C) 20 000

Efficiency is good: One unit of electrical energy produces three units of district heating
two units of district cooling

15 000 m3 cold water storage, which evens out the daily variation of district cooling prc

enables the momentary triple production of district cooling

clty
CUSTOMER
80°C
—
DISTRICT HEATING | % DISTRICT COOLING
—
43°C
CONDENSER 1 ] .
2x21 MW . .
COMPRESSOR D gg;z e S C °
2%6,5 MW
| 15000 m? I
—
EVAPORATORl HEAT
13,5 MW EXCHANGER
PURIFIED WASTE b 11 147
WATER <
14° a°c
‘C‘ PURIFIED WASTE ‘ -

WATER

Turku Energia
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GASUM OY BIOGAS STATION

T ?f\[k

LA
e

. Gasum Oy owns and operates the biogas station (outsourced service)

. Termophilic digestion in Topinoja Turku

. The capacity of sludge treatment is 75 000 t/a (50 000 t/a from Kakolanmaki WWTP)
. The capacity of the biogas station is 4 MW

. 4,6 M m3 biogas / year =30 GWh energy / year

WWTP sludge

Recycled nutrients

Turun seudun
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Digestion remains




WWTP” S ENERGY BALANCE 2016

WWTP energy consumption

Electricity 14 781 MWh

District heating 1 455 MWh

Fuel 247 MWh
total 16 483 MWh

Energy production out of the waste water treatment processes

WWTP Heat recovery ventilation 3 261 MWh

TSE heat pump station district heating production (netto) 168
130 MWh

TSE heat pump station district cooling production (netto) 30 000 MWh
Gasum Oy 30 250 MWh

total 231 641 MWh

WWIP produces energy fourteen times more than it consulies Turun seudun
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WWTP: ENERGY EFFICIENCY PROJECTS

I
Even though Kakolanmdki WWTP is quite new, there is still a lot

to be done for the good of energy efficiency:

Accomplished

Inflow pumping “swan necks”

Air condition optimizing

Sand washer optimizing

Aeration measuring and adjustments
Aeration compressors efficiency

Technical water pumping efficiency

Raw mixed sludge pumping efficiency

Raw wastewater pumping station efficiency

Lightning optimization and efficiency

Projects in progress

Waste heat recovery heat pumps
Freshwater station risk minimizing
Plug—in hybric on-call duty car
e-bicycles

Solar cells and panels

Inflow pumping optimization

External

Gasum biogas truck for sludge deliveries
Gasum biogas station capacity increase and investments

Energy efficiency and heat recovery projects with Turku

Energia

Examination in progress

Outlet purified water gravity energy recovery by turbine
Solar cells and panels to pumping stations

Heat recovery pumps to pumping stations

Specific sand filter compressors

Outlet air heat recovery

Inflow pumping update

Air condition impeller to direct drives and permanent

magnet motors

LED-lightning

Lightning control

Sludge recovery pumping optimization

Optimal utilization of performance indicators
Electric fork 1ift

Biogas service car

Turun seudun
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SYSTEMS AND PERFORMANCE

. TEAM WORK
{1 i) ER
PROCESS PROCESS
| e oee F e METERING Qus
p—— : E%XEE D e TREATMENT EFFICIENCY «  RISK ANALYSIS
PROSESS ° .
AUTOMATION ENERGY . E}E\glE(T);D
—_— « AMOUNTS
e LABORATORY « EXCEPTIONAL SITUATTONS
s || R I SERVICES o oS «  MEASUREMENTS OF
\ A Rty REPORTAGE e pesurs MAINTENANCE
i SYSTEM «  RELIABILITY OF QUALITY
© oPERATING o - P OPERATIONS «  RELIABILITY
: Ei'"?‘ auone ) TS = | OPERATORS . COST « ENVIROMENTAL PERMIT
. * DIARY . -
'AUTOMATION Lo «  EQUIPMENT LIFE CYCLE COST-EFFECTIVENESS
MAINTENANCE
SYSTEM / ODER ENVIRONMENT

A S mmmn

SYSTEM

L OPERATORS
C - MATERIAL ODER

= \ + WORK ODER
\i-) - DEVELOPMENTS

.

»  CARBON FOOTPRINT

BUILDING MAINTENANCE
“cowis e | EQUIPMENTS
| oo pavers | | B 11 EGEET INFORMATTON DEVELOPMENT
. AND - DEVELOPMENTS
(ST | | Accacss conmoy | LB e MANAGEMENT STAFF EXPERTISE
. ﬁgﬁﬁf DATA PROCESSING +  EDUCATIONAL
;)s o B e STORAGE PARTNERSHIPS
Coarse sand Fine Primary Aovstion :l:::lﬁn(l‘gl filtration o SECURITY e COOPERATION WITH
- Feme sulghate ¢ BACKUP THE INDUSTRY
renmi ouiphate By-pass max 50 % LHVI Pvlimer . COOPERAT ION
o9 - B-
LK l Retur sludge FOMG oo - NEW IDEAS
Pma Surplus siudge ' By-pass water
treatment
o am—§
Raw mixed sludge Potymer l Yran.spod to
S P s Cost effective high—quality wastewater treatment

services
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SUMMARY

Properly selected
indicators describe
the process
efficiency, help the
decision making and = EERENEERENEY

development —

uuuuuuuuuuuuu

Turun seudun
puhdistamo Oy



N4

(e o

peipih -
S ———— A
- ——— B
PR N (N . Adba o
J Dy o~

. "

™

www. turunseudunpuhdistamo. .
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http://www.turunseudunpuhdistamo.fi/

