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Lemvig Vands strategi

U LEMVIG VAND
STRATEGI 2025

MISSION

Det er Lemvig Vands mission at sikre rent drikkevand, rense spildevand, samt at kunne hindtere teknisk vand og klimavand, og dermed beskytte vigtige
samfundsvardier, for kunder og borgere.

VISION

Med udgangspunkt i relevante verdensmal er det Lemvig Vands vision at vaere en nationalt anerkendt vandforsyningsvirksomhed, der til privatkunder og
erhvervskunder i hele Lemvig Kommune:

sikrer hajkvalitets drikkevand og renser spildevand effektivt, til konkurrencedygtige priser.
Det er Lemvig Vands vision at vare en effektiv vandoperateér med hensyn til teknisk vand og Klimavand i overensstemmelse med Lemvig Kommune.
Det er Lemvig Vands vision at vaere agil, vaere innovativ via Klimatorium, for til enhver tid, at have en effektiv drift, ogsa set i forhold til andre vandselskaber.

Samarbejde og udvikling Ombkostningsbevidsthed

Klimaentreprengr Reduceret klimaaftryk
Vi vil vaere Lemvig Kommunes partner Vores mél er, at vi er klimapositive s&
pé hindtering af vand, biide nar det hurtigt som muligt og senest | 2030.

g|der drikkevand, spildevand og
héndtering af “klimavand®,
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Hvorfor pyrolyse?

At vaere en klima entreprengr og reducere forsyningens CO2 udledning.
« Enreduktion af CO,e udledningen med 450 t pr &r

o ATED CARBON
X

En del af planen mod klimaneutralitet og Lemvig Vands overordnede strategi.

Udfordringer med PFAS-holdigt spildevandsslam fra Harbogre ift. vejledende

graenseverdier. *  DISTRICT

°
o HEATING

Reducere de stigende omkostninger til disponering af slam. Saerligt ift. PFAS.

At slammaengde reduceres til 1/10, og kunne handtere slammet lokalt -> mindre
handtering, mindre transport.

Producere et brugbart EBC certificeret biochar produkt, der kan disponeres uden
omkostninger eller tilmed en fortjeneste.

A DRY BIOMASS
®%0s0000°"®

Reducere gvrige miljgfremmede stoffer, tungmetaller og medicinrester.

Pyrolyse af spildevandsslam er en proces, der resultereriat slammangden | % .
Lemvig Vand reduceres fra 3.700 t afvandet slam (21% terstof) til 350 t biochar.
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Our planet is under pressure

AquaGreens mission:

To address four planetary challenges

Phosphorus Groundwater CO, emissions Renewable energy
- Phosphorus is a scarce resource - Groundwater is protected - Greenhouse gases eliminated - District heating produced
- Nutrients are re-circulated - Harmful pollutants eliminated - Carbon is captured and stored - Green gas can be produced

- Biofuel and methanol
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How do we address the global challenges?

Activated carbon

District heating

A, ; %
Ty — ~
gﬁ., Dry biomass W Steam drying

Pyrolyzing W‘

Pyrolysis section Steam dryer section

Process heat

O LEMVIG VAND
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AgggGreen

You eliminate environmental pollutants

Environmental pollutants are eliminated

Micro plastics

Medical residues

PFAS

PCB, PCDD/F, LAS, etc.
Low PAH

« Heavy metals are immobilized

 Malodoris eliminated

* Transportation reduced with 90%

« Sustainable energy produced

O LEMVIG VAND

L
e  DISTRICT
'. HEATING

°
WET BIOMASS

o . DRY BIOMASS
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RESULTS FROM PYROLYSIS OF SLUDGE CONTAINING PFAS

GOODBYE PFAS, PESTICIDES &
PHARMACEUTICALS RESIDUES o e csoe s

N‘ ' o - = By =
The Danish EPA issued guiding limit values ——— Sy W f - —) | "W
i Biosolids i PFAS Py o % ' PFAS
for PFAS content in Biosolids in November 2021 R kel L= 20 ket
L] o L]
0ve:n|g!1t iof of Danish sludge became SLUDGE IN T —l? BIOCHAR
contaminated. ouT
PFAS4: 42.000 g (52 pg/kg TS) TECHNICALﬂm‘" PFAS4: 0 pg (nothing detected)
PFAS22: 46.000 pg (57 pa/kg TS) PFAS22: 0 pg (nothing detected)
EU has included limit values for PFAS in sludge in srasz20m 1 pracz 150015 7 purified e gaz
° ° PFAS4: 550 ug (79 ng/l PFAS4: 400 p
the sewage SIUdge D""ectlve. PFASZZ:2.000ug(;9ng/i]) PFAQZB*fV
2 ‘ “'.‘ - V ; .w

_SCRUBBER WATER

Odsherred Forsyning pyrolysis results:

* 6-8 PFAS compounds in the biosolids
» 26-41pharmaceuticals, 0-12 pesticides in the biosolids ‘ | =
* No PFAS detectable in the biochar | '
 No PFAS detectable in the flue gas

* 99%+ removal of pharmaceuticals in the biochar

* No pesticides in the biochar




Emissions: Flue gas measurements - passed

£ mmm
GE’ mg/m? (ref) Passed
@ NOXx mg/m? (ref) 34 200 Passed
o TVOC mg C/m? (ref) 1,2 20 Passed
“E’ HF mg/m? (ref) 1,0 4 Passed
% HCI mag/m? (ref) 60 150 Passed
g‘ S0, mg/m? (ref) 150 200 Passed
q_? Particles mg/m? (ref) 8,9 30 Passed
b Hg mg/m? (ref) 0,0056 0,050 Passed
= 5Cd & mg/m? (ref) 0,0011 0,050 Passed
g S As, Co, Cr, Cu, Mn, Ni, Pb, Sb mg/m? (ref) 0,016 0,50 Passed
2 Dioxines (I-TEQ) ng/m? (ref) 0,0011 0,10 Passed
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Biosolids biochar - meets sludge limit values

Farevejle Wastewater Treatment Plant key data
Metal content - meets Danish limit values

Additional facts:

« 20-30% water added to biochar to avoid dust

 No PFAS, pharmaceuticals, micro plastics, PCB,
PCDD, PCDF, LAS, DEHP etc. in the biochar

 LowPAH(<0,4mg/kg dm)

« b-7%Pand2-3% N inthe biochar

Results

Metal | Value | Limit | Unit |

D BT
v
o | 5| os[mokes

v
v
v
e | oo osmores I
v
v
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Nutrients are recirculated
and the climate is protected

P content increased with biochar addition to soil

Biochar is a fertiliser and soil improver

Based on full-grown harvest data
* Valuable nutrients: 5% P, 2 N, 55 Mg Phosphorus content in the plant material - pyrolysis 665 °C
Pin the plant tissue increase with 60% from 5 to 8 mg/g DM
* Biochar holds water and drains

AVERAGEOF P

» Gives soil structure and enhances microbial growth

Biochar is good for the environment H H H H oot
* No leaching of phosphorus - not water soluble w

* Retains polluting compounds ., 2N

Biocharis good for the climate 3% biochar triple soil water content

H 665 °C biochar vs. no biochar: Water content in soil and plant mass
* CO:is stored

50,00

33

[==]

|==]

=

20,00 . =
9.2 2

. =
=

=

Biochar concentration*

Applications

* Urban landscaping, agriculture

* Climate positive construction materials

« PFAS and pharmaceuticals removal from wastewater "o - B Pyrolysis temperaturet

O» LEMVIG VAND




IPPC: “We must capture CO,"

Biochar is part of the solution

Producing and storing biocharis, according to
IPCC, the UN panel for climate change, one of
three ways to save the climate by capturing and
removing COz from the atmosphere.

The three ways are:
* Planting trees, which has limited and temporary

effect
« Directair capture of CO, which is expensive and
unproven

* Production of biochar, which is proven and reliable

IDCC -_

climate ChBﬂED

“all scenarios outlined in the IPCC SR15
report rely on carbon removal, foreseeing
signhificant amounts of carbon capture and

storage”
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Valg af teknologi

* Foratvelge den teknologi der er bedst egnet for Lemvig Vand, er der lavet et
omfattende analysearbejde, for at afdeekke de muligheder der er pa markedet.

+ DeterLemvigVands vurdering pyrolyse er bedste nuvaerende tilgaengelige teknologi
pa markedet.

* Selvbaerende proces ift. energi forbrug til pyrolysering

* (CO2reduktioniform af binding af kulstof til Biochar

* Nedbrydning af miljgfremmede stoffer herunder Pfas, medicin rester jf.
Miljgstyrelsens anbefalede graenseveerdier.

* Bevarelse af fosfor og neeringsstoffer - ggdnings produkt.

* "Deneneste baeredygtige lgsning, til en fornuftig gkonomi og etableringspris, og
eneste nuvaerende der samtidig nedbryder PFAS, medicinrester og andre
miljgfremmede stoffer samtidig.”

« Pyrolyse er ogsa velanset af Miljgstyrelsen, som ogsa har lagt skonomi i investeringer
og teknologi i danske virksomheder der arbejder med pyrolyse.

Bmredygtig

Agy_gGreen OV LEMVIG VAND CONFIDENTIAL
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file:///C:/Users/HenningSchmidt-Peter/OneDrive - AquaGreen ApS/Desktop/Video/AquaGreen HECLA® Setores 1.000 at Fårevejle Wastewater Treatment Plant.mp4

The Steamdrying and pyrolysis plant at Harbogre Renseanlaeg
HECLA® Setores 1.000/50.000 PE \ 1) Sludge in-take,

dry matter>22%

2)Biomass is dried using super-heated
steam at 200°C

Excess steam is condensed as hot water for
local or district heating

Process takes approx. 2 hours

5) End product is biochar.

? o
'3 e

-

-

3) We pyrolyse the dried biomass at : o

4)Temerature inthe
650°C for 20 minutes.

gasburneris>300°C

We utilize the calorific value in the
sludge by burning the pyrolysis gasses.
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Etablering pa Harboore Renseanlaeg

* Harbogre Renseanlaeg er det fremtidige renseanlaeg og derfor det naturlige
valg for placering. Det er forventningen at Lemvig og Harbogre renseanlzaeg

snarligt skal sammenlaegges.

* Udnyttelse af gammel slamhal for etablering af anlaegget taet pa slam afvander.
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AquaCreen

3D model billeder
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Myndighedsbehandling

Krav til VVM-screening for miljggodkendelse
* 4ugers hgring

* Kravom Miljggodkendelse

« Natura 2000, PFAS, skorstens emissioner og hgjde, massebalance og
prgvetagnings program

* Krav om tilslutningstilladelse, midlertidig og permanent
* Projektbeskrivelse

* Byggetilladelse

* Brandteknisk vurdering

* Krav til skorsten og fundering KK2

@ Lemvig Kommune

O LEMVIG VAND

Miljgministeriet

Miligstyrelsen

AgquaGreen O LEMVIG VAND CONFIDENTIAL
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Fag-entreprise opdelt og styret proces

. Pyrolyse og Biochar leverandgr

Kommentarer -
1. Ombygning af slamhal + omkringliggende arealer i 2. etaper

2. Slamforsyningsanlaeg

3. VVS

4. El entreprise, fordelt til 2 leverandgrer

5. Naturgas/LPG forsyning

6. Brandsikring; rednings og alarmeringsudstyr

7. SCADA styring

8. CE maerkning

N Crr—

> @ @ (€ D-

Q-
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Projektstatus

Kommentarer
* Myndighedsbehandling feerdig ultimo April
e Byggeri Etape 1. Pyrolysehal ombygning er feerdig

* AquaGreen anlaeg blev leveret 1. april og er
efterfglgende monteret

* Byggeri Etape 2. Jord og beton pabegyndtes 1. april
* Gas leverandgr pa plads
* Alle fagentrepriser naesten pa plads eller i udbud.

e SCADA programmering igangveerende

AquaCGreen O LEMVIG VAND

CONFIDENTIAL
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Kommentarer

Myndighedsbehandling faerdig ultimo April
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Projektstatus

Kommentarer
* Montage feerdig juni 2024

e Opstart og indkgring juni -> juli 2024

-> sept. 2024

e Aflevering november 2024

 Kommissionering, uddannelse og traening af personale juli

AquaGreen ¢ LEMVIG VAND

CONFIDENTIAL
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Hvad bliver det naeste?

|/ BLEKINGE

M8 PEAS-fireningen jubla

PFAS-dr:
skadest:
dricksva

UPPOATERAL 5 FERRUAI
De PFAS-drabbadi
Hbgsta domstolen

CLEANTECHWATCI

PFAS fokus

Miljostyrelsen opjusterer: Antal PFOS-
forurenede o gyt NYHETER  myheter ©

Efter nye tibagemeldinger fra
sundhedsskadelig PFOS-torw / NORRBOTTEN

sVt NYHETE

= .
& FEEES

Brussels, 1 March 2024

{OR_en)
THowza
Intorinstitational File:
202200345(COD)
ENV 230
118
COMPET 241
CONSOM B4
AGRI 180
CODEC 622
OUTCOME OF PROCEEDINGS
From: General Secretariat of the Councl
To: Delegations

Mo.prev. doc: 6848724 + COR 1REV 1
Mo Ciondoc: 1432222 + ADD 1 - COM{2022) 541 final + Annex.

Subject. Proposal for a Dvective of ihe Ewropean Pariament and of the Council
‘conceming Lan wastewaler reatment (recast)
Letter tn the Chair of the European Parliament Commitise on the
Environement, Public Heallh and Food Safety (ENVI)

Following the Permancnt Repeesentatives Commitice meeting of | March 2024 which endorsed the

imformed that the ¥ ogether

‘withthe final text agreed in Coreper, 10 the Chir of the European Parfiament Commitiee o6 the
Eavironmen, Public Healsh and Food Safety (ENVI)

It is mandatory for all EU countries to

Hiee Lisrs Wikdund e farmet | Beclon dir fskar vis
kemmiksierna PFAS. Fota: Katoryna Yometa/ SV

PFAS-larm i Boder

start measuring PFAS within 3 years

fangad fisk intesk "~

UPPOATERAD S FESRUARI 2024 PUBLICERAD & DEX

mottogs med jube N
Kallinge. Nu avrids bodensare frin att 5ta fisk fiam spewaine vasser e o
att analyser visat farhdjda halter av PFAS.

Ronneby kommun, d det ansigs vara en persanskada att ha druckit vatten med
for higa PFAS-halter.

Men hovrétten rev upp domen, och menade att en forhéjd risk fr PFAS-
relaterade sjukdomar inte gar att klassa som en personskada,

T g s v wan

Inne pé Blikinge tingsritt rider febril akt
Hogsta domstolen siagit fast att M steknik i skadestindsskyldioa fér PFAS-

1Zam 1

TREELA EN

famen mot Miljteknik foll har 288 personer - utover PFAS-
- valt, det bolaget. Ti

kriver de runt 100 miljoner kronor | skadestind for de forhijda PFAS-
viirden de drabbats av.

iret veckan fére jul Tiden efter att

Kallinge har totalt lamnat in

stamningsansikningar mat det kemmunala VA-bolaget.

05.02.2024: PFAS-drabbade far ratt till skadestand for férgiftat

dricksvatten| SVT Nyheter

05.02.2024: PFAS-larm i Boden - sjbarna dar fangad fisk inte ska

atas | SVT Nyheter

05.02.2024: Hundratals nya stdmningar mot Miljéteknik - riskerar enormt

skadestand | SVT Nyheter

Carbon Removal Credits + CO, skatter
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nrcasures auopred BF T R UPELRETUSEIG T TU L L 0 maue Cus prces wacn oot s et
prices between EUR 80 and 100t [21]. Since the EU ETS will include municipal waste
incineration plants as of 2026, any ton of carbon in the sludge, if incinerated, will represent
a high cost for the incineration plant (around EUR 240 t-1, at the current CO; price of EUR
80t 1). An alternative use, preferably a carbon storage solution, could reduce fossil coal

21.02.2024: Grgn skattereform - endelig afrapportering|

Skatteministeriet (skm.dk)

20.02.2024: Climate action: Council and Parliament agree to establish an EU

carbon removals certification framework - Consilium (europa.eu)

Biochar og aktivt kul

Councit af the
European Union

Brussels, 34 May 2023
(0R. en)

PFAS limit values [

Deal on more efficient treatment

and reuse of urban wastewater

Pruss Remaans (S 2000004 - 1350

Medical residues

+ Bt merboring of chemical polkiants. palhogrs and snlimicrobial resistancs

Producens of mermer costeaf
skdiional roasmert for micre. pedutants

« VRSB T4 O raaLed LTt WASWAION 10 BXGVEON WHIMT SCHCIY

5

avan
e,
s nthonsyon
S e v s o st o
'COVER NOTE Fealth
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CLEANTECHWATCH .

Danske leverandorer vil spinde guld pa nye
"Vi har.
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i Lrbon wastmwater irsaiment plonts whare spprepriste, aspecially in wotsr-stresscd

CLEANTECHWATC]

29.01.2024: Deal on more efficient treatment and reuse of urban

wastewater | News | European Parliament (europa.eu)
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https://www.svt.se/nyheter/lokalt/blekinge/domen-faller-i-pfas-malet-svt-sander-direkt-fran-kallinge--xh3foo
https://www.svt.se/nyheter/lokalt/blekinge/domen-faller-i-pfas-malet-svt-sander-direkt-fran-kallinge--xh3foo
https://www.svt.se/nyheter/lokalt/norrbotten/pfas-larm-i-boden-sjoarna-dar-fisken-inte-ska-atas--zmvryb
https://www.svt.se/nyheter/lokalt/norrbotten/pfas-larm-i-boden-sjoarna-dar-fisken-inte-ska-atas--zmvryb
https://www.svt.se/nyheter/lokalt/blekinge/hundratals-nya-stamningar-mot-miljoteknik-riskerar-enormt-skadestand
https://www.svt.se/nyheter/lokalt/blekinge/hundratals-nya-stamningar-mot-miljoteknik-riskerar-enormt-skadestand
https://www.europarl.europa.eu/news/en/press-room/20240129IPR17203/deal-on-more-efficient-treatment-and-reuse-of-urban-wastewater
https://www.europarl.europa.eu/news/en/press-room/20240129IPR17203/deal-on-more-efficient-treatment-and-reuse-of-urban-wastewater
https://skm.dk/aktuelt/publikationer/rapporter/groen-skattereform-endelig-afrapportering
https://skm.dk/aktuelt/publikationer/rapporter/groen-skattereform-endelig-afrapportering
https://www.consilium.europa.eu/en/press/press-releases/2024/02/20/climate-action-council-and-parliament-agree-to-establish-an-eu-carbon-removals-certification-framework/
https://www.consilium.europa.eu/en/press/press-releases/2024/02/20/climate-action-council-and-parliament-agree-to-establish-an-eu-carbon-removals-certification-framework/
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