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Wie zijn wij?

• Samenwerking ECT2 – Verhoeve ontstaan in 2020

• Doel: Opgedane kennis en ervaring PFAS-aanpak uit 

Amerika en Australië benutten in Europa

• Specifieke casus: Swedavia Arlanda (2023)

• ECT2: ontwerp en exploitatie

• Verhoeve: fabricage en installatie



Project Swedavia Arlanda

• Ontwerp: ECT2

• Fabricage: Verhoeve

• US M6 installatie naar Europese 

normen aangepast

• Ontwerpdebiet: 17 m3/h

• Ontwerp en bouwperiode: 6 maanden

• Volledig geautomatiseerd

• Operationeel sinds: Sept 2023 



Engineering en bouwproces

• Componenten M6 unit aanpassen naar Europese norm

• Bouw conform Europese wet- en regelgeving



Inlet 45 m3/h, 6x per day

Overflow to exist pond, bypass

4-17 m3/h

Ø 2,8m buried pump pit. 
Eq tank 6m3 /m pit depth
6 m depth >25 m3 eq volume

Filtrate

NaClO dosing station
Reaction tank?

Automatic sampling 
station

Manual backwashable
IEX filter
Serie Lead/lag

Clean water tank for 
Backwashing
>10m3

Fits in a20´ insulated 
container

Treated water to 
recipient

Backwash effluent
dewatering



Van 2D naar 3D



Bouw en installatie



PFAS11 medel enligt unerlag för dimensionering: 6277 

93%



ECT2 is a solutions provider of cutting-edge technology solutions 
to remove emerging and difficult to treat contaminants, 
PFAS and 1,4-dioxane, from:

• Investigation-derived waste

• Groundwater

• Surface Water

• Construction dewatering liquids

• Drinking water

• Wastewater

• Foam spills

• Landfill leachate
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Field-Implemented Treatment Technologies:

- Granular Activated Carbon (GAC)

- Single-use Ion Exchange (IX) - SORBIX  PURE

- Regenerable IX - SORBIX RePURE

- Foam fractionation - FOAM-X

- Reverse Osmosis (RO)

Limited Application or Developing Technologies:

• In-situ Remediation with Colloidal Carbon

• Precipitation

• Nanofiltration

• Destruction





INFLUENT PRE-TREATMENT LEAD LGAC LAG LGAC TREATED 
DISCHARGE

BACKWASH 
TREATMENT AND 

HANDLING

SLUDGE

SPENT LGAC
DISPOSAL

or
THERMAL REGEN



INFLUENT PRE-TREATMENT RO MEMBRANE
POLISHING 

TREATMENT
(optional)

TREATED 
DISCHARGE

BACKWASH 
TREATMENT AND 

HANDLING

SLUDGE SPENT LGAC
DISPOSAL

LEAD LGAC
OR IX RESIN

RO REJECT

LAG LGAC
OR IX RESIN

TREATED REJECT
DISPOSAL



TREATED 
DISCHARGE

SLUDGE SPENT LGAC
DISPOSAL

SORBIX PURE IEX Resin

BACKWASH 
TREATMENT AND 

HANDLING

INFLUENT PRE-TREATMENT LAG IX RESINLEAD IX RESIN





• Three PFAS remediation 
systems – 200 GPM

• The 3 IX systems share 1 
central regen plant

• Total influent PFAS 
concentration = 100 µg/l

• Treatment objective:  PFOS 
+ PFOA < 70 ng/l

• Client wants to minimize 
waste transport off site



Montrose has built the largest PFAS system in the world (with RO, GAC and SORBIX RePURE Ion 
Exchange resin) and has successfully treated billions of gallons of water in the US, Europe and 
Australia.



Things to consider if you must produce drinking water on you site:
1. Available Space
2. Flow rate
3. Drinking water treatment objectives (including non-PFAS)

What are your options if you need to produce drinking water at your facility?
1. Point of Entry Treatment System (POET)



Things to consider if you must produce drinking water 
on you site:
1. Available Space
2. Flow rate
3. Drinking water treatment objectives (including 

non-PFAS)

What are your options if you need to produce drinking 
water at your facility?

1. Point of Entry Treatment System (POET)
2. High Flow Rate Treatment System



Things to consider:
1. Flow & Contamination Dependent
2. Estimated time to complete remediation (temporary or permanent)
3. One hot spot or multiple hot spots
4. Location – Indoor/Outdoor, Hazardous Classification
5. Waste disposal options

FOAM Frac

High Flow

Low Flow

Med Flow
Transportable



RAAF Williamtown, AU

• Legacy AFFF-impacted groundwater

• 200 gpm treatment operational since 2019

• Influent: Total PFAS up to 60 µg/L; mean 14 µg/L

• Treatment criteria: Australian HBGVs

• PFOS + PFHxS 0.07 µg/L

• PFOA 0.56 µg/L 

• 26 regenerations

• 19+ kg of PFAS removed



Opportunity:
• RAAF Base Williamtown
• Multiple PFAS hot spots
• Contamination migrating offsite in groundwater 

and 
surface water

Challenge: 
• Construction on an active Air Base
• Different water sources:

• Surface runoff, Fire Training Area, 
Groundwater Plume

• Minimize waste generation

Solution: 
• (3) 200 GPM Treatment Systems
• (1) Central Regen System
• ND effluent since first system start-up in June 2017





Foam Fractionation Reverse Osmosis GAC Single Use IX Regenerable IX

Treatment 
Mechanism

Adsorption to bubbles Membrane Adsorption
Adsorption and ion 

exchange
Adsorption and ion 

exchange

State of 
Development

Field-Implemented Field-Implemented Field-Implemented Field-Implemented Field-Implemented

Ideal PFAS 
Concentration 

Range
Low ppt and up Low ppt and up Low ppt and up Very low ppt and up

>10 ppb 
(much lower if regen system 

shared)

Operating Scale (to 
date)

Up to 1 MGD
(700 GPM)

Up to 10s MGD Up to 10s MGD Up to 10s MGD Up to 10s MGD

Ability to treat 
long-chains

Excellent

Ability to treat 
mid-chains

Good Excellent Good Excellent Excellent

Ability to treat 
short-chains

Poor for PFBA
PFBS achievable with 
surfactant addition

Good to excellent Poor Good Good to Excellent

Ability to treat 
ultra short-chains

Not tested Good to excellent Not applicable
Good

Extremely low BV 
capacity

The only option



Foam Fractionation Reverse Osmosis GAC Single Use IX Regenerable IX

Ideal Water Types
Low to high TDS; low to 

high TOC
Higher

Low to moderate TDS;
Variable TDS

Low TDS;
Low to moderate TDS

Low TDS;
Low to moderate TDS

Typical Hydraulic Retention 
Time/Empty Bed Contact 

Time (EBCT)
20 min N/A 10 min 2 - 3 min 4 - 5 min

System Footprint Medium to Large Medium Large Small Medium

Typical Pretreatment Usually none
Sand, UF, and/or 
Cartridge Filter

Sand or Cartridge Filters
Sand or GAC, Cartridge 

Filters
Sand or GAC,

Cartridge Filters

Operational Considerations
Foaming capacity is 
highly variable, site 

specific

May need pretreatment 
to TSS

May need pretreatment 
to TSS

May 
need pretreatment to 

TSS;
Uses organic solvent 

(ethanol or methanol)



Foam Fractionation Reverse Osmosis GAC Single Use IX Regenerable IX

CapEx and 
OPEX Considerations

Energy costs drive 
economics

Energy costs
Reject stream treatment

Large vessels
More frequent media 

change outs with short-
chain PFAS

Smaller vessels, longer 
media life

Better performance for 
treatment to ND levels

Lowest lifecycle cost 
for high 

concentrations, 
multiple sites and 

short/ultra short chain 
treatment

Waste Generated
Liquid

Media treatment, landfill, 
deep well

Continuous reject stream 
that needs 

further treatment

Solid 
Incinerated, landfilled

or offsite Regeneration

Solid
Incinerated or Landfill

Regenerated
Solid or liquid

Waste Quantities 
Generated

Small Very Large Large Low Negligible
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