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About us

Chemco is a Nationwide own and operated Canadian company founded in 1988, specializing in
providing chemical products and solution to the Environmental and Industrial sectors.

Chemco Warehouse locations

Main Divisions:
U Aeronautics:ChemR
U Thermal Exchange Fluids
:> U Environmental Solutions
Air, Water, Groundwater
and soll PFAS

Solution
Provider
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A few facts about
PFAS compound



Mapping PFAS Across Canada

At many of these sites, PFAS have spread to more than just water.

For the purposes of this project, “‘groundwater” is water found
underground. “Surface water” refers to above-ground waterbodies
such as rivers and lakes. “Soil” includes soil and earth down to a depth

of 1.5 metres, as well as sediment settled at the bottom of water

bodies.
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Table 1.

Literature estimates of sources contributions (%) to adult PFAS exposures.

PFAS Diet Dust  Tap water Food Pkg. Inhalation Dermal Other Reference

PFOA 16 11 14 22 Trudel et al. 23
PFOA 85 6 4 Vestergren and Cousins”*
PFOA 77 8 4 Haug et al.Z%
PFOA 66 9 <1 <1 Lorber and Egeghy””
PFOA 41 229 Tian etal %3
PFOA 99 Shan et al. 104
g PFOS 66 10 2 169 Gebbink et al 1%
PFOS 72 6 <1 <1 Egeghy and Lorber?>
PFOS 96 1 2 Haug et al®
PFOS 81 15 47 Trudel etal.®
PFOS 93 3¢ Tian et al 103
Human Exposure PFOS 100 Shan et al.10*
PFBA 4 Gebbink et al2¢2
PFHxA 38 4 8 129 Gebbink et al 125
PFOA 47 8 6 279 Gebbink et al 102
& PFDA 51 2 15 289 Gebbink et al. 122
PFDoDA 86 2 4 59 Gebbink etal.l%5
Transfer to Infants
* Breast milk Open in a separate window
+ Cord blood .
Carpet
bCUUSllﬂlEl‘ gUUdS
“Precursors
dIndirect.
Figure 1
Overview of PFAS exposure pathways for different human populations outside of occupational settings. Source A Review of the Pathways of Human Exposure to-Raly Perfluoroalkyl Substances

PFASs) and Present Understanding of Health Effec .
( ) I Journal of Exposure Science &

C H e m C 0 Environmental Epidemiology

ENVIRONMENT
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ffects of PFAS
n human healtl
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nada
https 0.statcan.gc.ca » daily-quotidie

The Daily — Canadian Health Measures Survey

More than four-fifths (81.5%) of Canadians had BPA detected in their urine, while

Almost all Canadians have BPA or PFAS in their body

BPA and PFAS were measured in Canadians aged 3 to 79 in the most recent cycle of the Canadian Health Measures
Survey (CHMS). More than four-fifths (81.5%) of Canadians had BPA detected in their urine, while 98.5% of Canadians had
the following three PFAS in their blood: perfluorooctane sulfonate (PFOS), perfluorooctanoic acid (PFOA) and

perfluorohexane sulfonate (PFHxS).

The average concentration of BPA among Canadians was 0.81 micrograms per litre (ug/L), while the average
concentrations of these PFAS were 3.0 ug/L for PFOS, 1.3 pg/L for PFOA and 0.90 ug/L for PFHxS.

Thisis 173 times morethan the 30ng/L

FederalDrinkingWater Guidelin

CHEemco

ENVIRONMENT

Sources: US National Toxicology Program (2016); C8 Health Project Reports (2012); WHO IARC (2017); Barry et al. (2013);
Fenton et al. (2009); and White et al. (2011) apud Emerging chemical risks in Europe — ‘PFAS™.

— High certainty
---- Lower certainty

Developmental effects
affecting the unborn child

Thyroid disease
Increased cholesterol levels

Breast cancer

Delayed mammary gland
development
Liver damage

Reduced response

to vaccines Kidney cancer

oS Inflammatory
Obesity ---~ bowel disease
(ulcerative colitis)
Early puberty onset

: : : Testicular cancer
Increased miscarriage risk

i.e. pregnancy loss 0
(i.e. pregnancy loss) .. Increased time to pregnancy

Low sperm count and mobility Pregnancy induced
indu

hypertension/pre-eclampsia
(increased blood pressure)

chemcaoinc.com



SOURCES, PATHWAYS & RECEPTORS PFAS [l

Traitement innovant
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SOURCES, PATHWAYS & RECEPTORS Y rovative treatment

Traitement innovant
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on Destructive PFAS Treatment
echnology vs. concentration and locatioi) ™ ¢

o
‘ henTA®

Matrix Treatment mechanism Ex situ In situ
(applicability range)

Water Adsorption Activated Carbon (GAC) Colloidal Activated
(from 10 - 10 000 ng/L) OR Modified Coated Clay: Carbon (CAC):
- Fluorolock Granular - Intraplex B
- Intraplex B Granular (Saturated zone)
Physico-chemical Flocculation:
Separation/Concentration - PerfluorAd -
From 10 000 000 000 ng/L Specialized coagulant
(10%) to 100 000 ng/L

Foam Fractionation (FF):

From >100 000 ng/L to >1000 ng/L) - ALTRA Foam Fractionation

Soil Stabilization/Immobilization Granular Activated Carbon (GAC)  Colloidal Activated
via adsorption OR Modified Coated Clay: Carbon (CAQC):
From 15 mg/kg to 0.001 mg/kg — Fluorolock Granular - Fluorolock (Vadose zone)
- Intraplex B Granular - Intraplex B
- Rembind (Saturated zone)

CHEemco

ENVIRONMENT

chemcaoinc.com



Concentration via
coagulation



PerfluorAd Specialized PFAS Coagulant

U Concentrationof PFASmpactedwater for largevolume or flowrate




Concentration via
foaming



‘ Foam Fractionation

Overflowing foam

Foam

—> Collapsed foam

collector

Air bubbles

E=) Effluent

Air

Source: Annika Ketola
VTT Technical Research Centre of Finle



https://www.researchgate.net/profile/Annika-Ketola?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJfZGlyZWN0In19
https://www.researchgate.net/institution/VTT_Technical_Research_Centre_of_Finland?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6Il9kaXJlY3QiLCJwYWdlIjoicHVibGljYXRpb24iLCJwcmV2aW91c1BhZ2UiOiJfZGlyZWN0In19

Sorption



Conventional Approaches to
Treat Pfas in Liquids (Water)

Adsorption on granular

activated carbon
(GACQ)

Membrane technologies
(NF, nanofiltration and RO,
reverse osmosis)

lon exchange resins
(IER)

Modified OrganoClay Media
(MCM)
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‘ Intrapore® : Product line for PFAS

U Modular & Adaptable

intrapore

U Fluorolock - AgainstGWinfiltration

U Intraplex B - Againstplumesmigration




Yourtypical PFASsiteX

a intrapore
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Microsized [®fe]lle]{e IRSVEolIaS [o]a N E\YAR-Te [Se]g o [sI@fOr the in situ

TnlnleldiirZies Mol PANIN UNSaturated conditions. Injectable with

commondirect pushsystem:

resultsin long-term confinementof the adsorbedPFASN soilsdue

to robustnessof Fluorolock®o periodicdrying and re-wetting,

PFASSIV[(e>4e]sleI®e]g]ige]i Technology

SSA-100m2/ g

Effectiveat high PFASoncentrations

u PFOS175mg/ g@0.45mgL
U PFBS4.5mg/ g@3.6mg/ L
U PFOA124mg/ g@2.5mg/L

Made in Germany
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Intraplex

TIVIlsie v L=sBsurface modified activated colloidal carbon

basedadsorberoptimizedfor immobilization of PFAS

U PFASNIiTEERENVA X &lslifeli Technology(adsorption

barrier)

intrapore

sllelaletiilpliisERWfor adsorption of PFASmoleculesat low

ambient concentrations&glelgfegl=1lakr=Tgle l{e]gle[el g RIS

Loweraffinities for other organiccompound:s

U DrinkingWater Quality

U Fieldtested and highly effective

HELMHOLTZ U Madein Germany
U F Centre for Environmental Research




Key Development Activated Carbon Structure and
Surface modification for enhanced PFAS Capture
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Intraplex B® Independent scientific comparison:

PFAS adsorption capacity

Adsorptiorcoefficientwhichisameasureof the qualityofthe adsorption,

is5timeshigherwith Intraplex B

Thisimpliesthat to ensurea barrier lifetime of 10 yearsfor PFOS5 times lessIntraplex carbonis needed

Forlessadsorbingsubstancedike PFBAthis advantageof Intraplex Bis assumedo be evenmore substantial
andbeintherangeofupto 2¢3ordersof magnitude

Source

Mole R,Lowry G, et al. (2023 Groundwatersolutesinfluencethe adsorption of perfluoroalkyl
substances (PFAS)to colloidal activated carbon and impact performance for in situ
groundwaterremediation ¢ submitted

Careyet al. (2022 Longevityof colloidal activated carbonfor in situ PFASemediationat AFFF
contaminatedairport sites. Remediation(33) 2 - 23

CHEemco

ENVIRONMENT
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Breakthrough time in years

Estimateoperationtime of in-situ ACbarriers

10000

1000

100

10 -

PFBA

PFPeA

PFHXA

PFHXS

PFOA

PFOS



Sustainability

Assessment of the PRB with sorption and

degradation done with the SURE model

* A multicriteria analysis of indicator for sustainability

Studies of the Copenhagen metropolitan area: In-situ (environment, society and economy)
remediation is generally significantly more sustainable
than pump-and-treat measures.*

Similar results: Presentation by Sensatec, ITVA 03/2024.

The costs for in-situ remediation are generally around
40% lower than the costs of pump-and-treat measures

: In situ . 8
over comparable periods of 20%: :
adsorption ¥ -

+ No electricity or maintenance costs

* No soil disposal costs
In the case of PFAS plume remediation, the costs can be P and. tiodh —
reduced by a factor of 10 with in-situ measures.

0 20 40 60 80

Total sustainabilityscore

*Nina Tuxen, Region Copenhagen. Innovative remediation of contaminant plumes as a @ Environment .S’JCIEI\, m Economy

sustainable alternative to traditional pump and treat. Nordrocs conference, Oslo, September

6th 2022.

RAMBGOLL



Intraplex B
Case Study 1



Former NATQairport
Now under federal management

PFASfire fighting training area

highly contaminated

Plumeneededcontainment
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Main remediation area
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Intraplex B
Case Study 2
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