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General information
Programme information

Programme: The International EPD® System
EPD International AB
Box 210 60

Address: SE-100 31 Stockholm
Sweden

Website: WWW.environdec.com

E-mail: info@environdec.com

Accountabilities for PCR, LCA and independent, third-party verification

Product Category Rules (PCR)

CEN standard EN 15804 serves as the Core Product Category Rules (PCR)

Product Category Rules (PCR): PCR for Construction Products, PCR2019:14 version 1.3.3

PCR review was conducted by: The Technical Committee of the International EPD System. See
www.environdec.com for a list of members. Review chair: Claudia A. Pefia, University of Concepcion,
Chile. The review panel may be contacted via the Secretariat www.environdec.com/contact

Life Cycle Assessment (LCA)

LCA accountability: Rob Sianchuk, Rob Sianchuk Consulting

Third-party verification

Independent third-party verification of the declaration and data, according to ISO 14025:20086, via:
EPD verification by individual verifier

Vowsears \ oz
Third-party verifier: Thomas Gloria, Industrial Ecology Consultants LLC

Approved by: The International EPD® System

Procedure for follow-up of data during EPD validity involves third party verifier:

O Yes No

The EPD owner has the sole ownership, liability, and responsibility for the EPD.

EPDs within the same product category but registered in different EPD programmes, or not compliant
with EN 15804, may not be comparable. For two EPDs to be comparable, they must be based on the
same PCR (including the same version number) or be based on fully-aligned PCRs or versions of PCRs;
cover products with identical functions, technical performances and use (e.g. identical
declared/functional units); have equivalent system boundaries and descriptions of data; apply equivalent
data quality requirements, methods of data collection, and allocation methods; apply identical cut-off
rules and impact assessment methods (including the same version of characterisation factors); have
equivalent content declarations; and be valid at the time of comparison. For further information about
comparability, see EN 15804 and ISO 14025.
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Company information
Owner of the EPD: Kryton International Inc.

Contact: info@kryton.com

Description of the organization: Kryton was founded in 1973 and has grown to be a worldwide leader in
concrete waterproofing and durability. Kryton revolutionized the industry by inventing the first
waterproofing admixture, Krystol Internal Membrane (KIM) in 1983.

Product-related or management system-related certifications:
o Health and Environmental
= REACH and UK REACH Registered
= NSF - Certified to NSF/CAN/ANSI Standard 61
= Singapore Green Label
= Hong Kong - Gold Status

o Quality

CE and UKCA Marked

= British Board of Agrément (UK): Certificate 05/4217

= British Board of Agrément (UK): Factory Production Control 0836-CRP-14/F086
= KIWA GmbH (Germany): Factory Production Control 0770-CRP-21DE-02410_A
Dubai: Certificate of Product Conformity CL18020646

BRANZ (New Zealand) - Appraisal No 661

Name and location of production site(s):  Kryton International Inc.
1645 East Kent Ave N
Vancouver, BC
V5P 258

ATLANTA, GA, USA
55 ALLEN PLAZA

The below grade walls were built from the top down, using
single-sided forming against the dirt. The developer used
KIM to waterproof because the shoring wall did not leave
room for installing conventional membranes.

“Kryton is a great team to work with, and we are extremely
impressed with their waterproofing products. Their products do
what they promise to do. Even though there’s water behind the
walls, it’s not leaking through the concrete because of Kryton’s
crystalline technology.”

- Rick Anderson, President of ABE Enterprises
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Product information
Product name: Krystol Internal Membrane™ (KIM®)

Product identification:
KIM is a grey powder with a bulk density of ~1.0-1.1 kg/m?3 (loose) and ~1,400 kg/m3 (settled). KIM is
conveniently available in 5 kg (11 Ibs) and 25 kg (55 Ibs) re-sealable pails as well as pulpable mixer-
ready bags in standard and custom sizes to match your mix design. The specification of the KIM product
follows the standards listed below:

o ASTM C494 - Type S

o EN934-2-Table 8
o ACI 212-Chapter 15 - Permeability Reducing Admixture for Hydrostatic Conditions (PRAH)

UN CPC code: 375

Geographical scope: Canada (A1-A3), and Global (C and D)

KRYTON'’S GLOBAL NETWORK

Kryton headquarters are in Canada with 10 regional offices in China, India, Mexico, Singapore, UAE,
USA and UK. Our regional offices provide technical and sales support to our entire distribution network.
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Product description:

The KIM product considered in this study is an admixture specified in concrete mix designs for
waterproofing and protection by growing a protective crystalline network throughout the concrete’s
pores, capillaries, cracks, and micro-cracks. Long-term reactivity provides adaptive self-sealing and
self-healing properties that counteract deterioration and allow concrete to maintain its integrity. The
recommended uses of KIM include:

e Water and Wastewater Structures e Parking Structures

e Transportation Infrastructure e Foundations, basements
o Dams, spillways and power stations e Elevator pits

e Marine Structures e Pre-cast and shotcrete

e Tunnels e Secondary containment
¢ Pipes, manholes and pump stations ¢ Pools and fountains

Aquariums, swimming

. pools, and water features
Water containment 3

tanks and reservoirs Wastewater

Irrigation and treatment p:Iants

hydroelectric dams

FIsssssnssnisiy

Underwater o : Transportation

tunnels _— i
Marine structures  Elevator pits  tunnels
and canals and basement

foundations
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LCA information
Declared unit: 1 kg of KIM product

Reference service life: N/A

Time representativeness: 12-month production period spanning January 2023 to December 2023.

Database(s) and LCA software used: ecoinvent 3.9.1 (EN15804 add-on by GreenDelta) and openLCA
2.1.0

Description of system boundaries: Cradle to gate with modules C1-C4 and module D (A1-A3 + C + D).

System diagram:

b1
: Product Stage :
Inputs : - Al - Raw Material Supply - A2- Trans_port to Factory - A3- Manufacturing 1 Qutputs
Raw material | » cement, Portiand GUL - train transport + HDPE pail I Substances
and energy | electricity + truck transport = heat, natural gas : emitted to air,
resources | = calcum hydroxide + ocean freighter = kraft paper ; water and land
R = natural gas, transport = lubricating oi I
! - siica « municipal solid waste |
: C4 material - packaging fim !
I C5 material - palet !
1 C6 material - waste concrete gravel |
! 1
! 1
Inputs | I | Outputs
Raw material 1| End-of-Life Stage , Substances
and energy | _ _ ,  emitted to ar,
resources | C1 — De-construction/ = (C2- Transport to waste = (3 - Waste processing | water and land
— 1 ] demolition processing or disposal = waste concrete I —
: building machine = train transport = (C4-— Disposal of waste 1
| = truck transport + inert waste :
! 1
! 1
! 1
Inputs 1 - - - 1 OUtQUtS
—p—Raw material : Optional sgpplementary information bey0ﬁd the system boundary . | Substances
and energy D — Reuse potential = D — Recovery potential = D — Recycling potential I emitted to air,
resoUrces I None = MNone = gravel, crushed : water and land
_:_.. >
1

Transparency on electricity in A3: For electricity used in the manufacturing process, the energy source
mix is 86.5% hydropower, 5.7% natural gas, 3.7% wind energy, 1.1% brown coal, 0.9% nuclear, 0.8%
biomass, 0.8% black coal, 0.2% geothermal, 0.1% oil product, 0.1% solar energy. The GWP-GHG
indicator result of the background activity dataset ‘market for electricity, low voltage’ for 2019 CA-BC is
0.09 kg CO2 eqg/kWh.
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Scenarios and additional technical information:

e C1 - De-construction/demolition
o Deconstruction, including dismantling or demolition, of the product from the building,
including initial on-site sorting of the materials is assumed as 0.0437 MJ per kg KIM.
e C2- Transport to waste processing or disposal
o Transportation of the discarded product as part of the waste processing, e.g. to a recycling
site and transportation of waste e.g. to final disposal

Transport mode Fuel Type Distance (km)
Transport by truck Diesel 20
Transport by train Diesel 50

e C3 - Waste processing
o Waste processing, including collection of waste fractions from the deconstruction and waste
processing of material flows intended for reuse, recycling and energy recovery — 58%
recovery for recycling by dry sorting at a plant for building wastes with pre-sorting of mixed
waste, crushing and manual sorting.
C4 - Disposal
o Waste disposal, including physical pre-treatment and management of the disposal site —
42% collected with mixed construction waste, disposed as inert waste.
D - Optional supplementary information beyond the system boundary
o Potential benefits and loads from reuse, recovery, recycling — Estimate quality and net
output flow of recycled KIM product substitute for gravel, assuming no material losses
between the point of end-of-waste state and point of substitution, and using current average
technologies and practice.

Modules declared, geographical scope, share of specific data (in GWP-GHG results) and data variation
(in GWP-GHG results):

. Resource
Product stage CEETET Use stage End of life stage recovery
process stage Sirie
§ g
£ ) = ©
o 7] o ] >
> ks > | 2| € 3
2 IS 5 = l o
[=) g S > el o g
b= ) [} =1 c £ >
7] K= = c [} 7] )
— o - c o 3 o 7] >
[ £ c ] c ] — = 5 Q )
= = kel o < I < ] S o o
L © 2 © B S IS = = = E © <] Q
© o 2 o S c ] @ 2 K] %] <} o < X =
E & 5 & £ g | 5| 8|2 | 8| B| 5| 3| | 3 $=
2 = g = 2 o | E/ 8| | 2| cs|e| S| 5|85 23
© o Q. Q o %) B
g = = = 3 3 s & & ¢ o o a8 = = a) g8
Module Al A2 A3 A4 A5 Bl B2 B3 B4 B5 B6 B7 Cl Cc2 C3 Cc4 D
Modules
e X X X *ND ND | ND | ND | ND | ND|ND|ND|ND| X X X X X
Geography | CA CA,
grapny GLO GLO GLO GLO GLO
Specific )
dataused >90% - - - - - - - - - } _ B ; 3
Variation —
products - - - - - - - - - - - - - -
Variation — )
sites Not applicable - - - - - - R _ i } R } R )
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Content information

Product components Weight, Post-gonsumer Biqgenic material,
kg material, weight-% weight-% and kg C/kg
Portland GUL cement 0.28-0.40 0 0
Calcium hydroxide 0.05-0.20 0 0
Silica, quartz 0.40-0.50 0 0
C4 material 0.05-0.20 0 0
C5 material 0-0.10 0 0
C6 material 0-0.10 0 0
TOTAL 1.00 0 0
Packaging materials ¥Veight, Weight-% (versus the Weight biogenic
g product) carbon, kg C/kg

Kraft bags 0.00770 1% 0.00322
HDPE pails 0.00671 1% 0.00000
Pallets 0.01560 2% 0.00736
TOTAL 0.03001 3% 0.01058

Dangerous substances from the Candidate List of Substances of Very High Concern (SVHC) - This
product does not contain any substances in the Candidate List of SVHC which exceeds the limits for
registration with the European Chemicals Agency (i.e. in amounts greater than 0.1% of the weight of the
product).

VANCOUVER, BC, CANADA
700 WEST 8TH

¥ Pt S e O
KIM was added to the shotcrete mix used to waterproof the
concrete perimeter walls.

b\

“Using Kryton’s KIM in the shotcrete as the concrete waterproofer
helped us complete the project on time with a fast-paced schedule.
Due to our success on 700 West 8th, we have been using Kryton’s
Krystol Waterproofing System on a variety of other projects in different
parts of the Lower Mainland of BC.”

- Bryan Tucker, VP of Construction for ICON Pacific
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Results of the environmental performance indicators

The estimated impact results are only relative statements, which do not indicate the endpoints of the
impact categories, exceeding threshold values, safety margins and/or risks. The use of the results of
modules A1-A3 should not be used without considering the results of module C.

Mandatory impact category indicators according to EN 15804 (based on EF 3.0)

Results per declared unit

Indicator Unit Al1-A3 C1 Cc2 C3 C4 D
GWP-fossil kg CO, eq. 6.91E-01 4.44E-03 3.53E-03 3.65E-03 4.13E-03 -6.10E-03
GWP-biogenic kg CO; eq. -5.94E-04 1.16E-06 5.92E-06 3.22E-03 4.37E-06 -1.84E-05
GWP-luluc kg CO; eq. 5.23E-04 4.87E-07 1.16E-05 6.83E-06 6.40E-06 -5.93E-06
GWP-total kg CO; eq. 6.91E-01 4.44E-03 3.55E-03 6.87E-03 4.14E-03 -6.12E-03
ODP kg CFC 11 eq. 5.92E-09 6.90E-11 5.68E-11 4.69E-11 9.75E-11 -5.48E-11
AP mol H* eq. 3.06E-03 4.02E-05 1.91E-05 2.10E-05 2.71E-05 -3.64E-05
EP-freshwater kg P eq. 1.42E-04 1.33E-07 3.56E-07 1.06E-06 3.62E-07 -2.00E-06
EP-marine kg N eq. 7.21E-04 1.86E-05 7.34E-06 6.43E-06 1.04E-05 -8.61E-06
EP-terrestrial mol N eg. 7.58E-03 2.03E-04 7.81E-05 6.79E-05 1.11E-04 -1.03E-04
POCP kg NMVOC eq. 2.46E-03 6.00E-05 2.54E-05 2.17E-05 3.80E-05 -2.90E-05
ADP-minerals&metalst kg Sb eq. 8.79E-07 1.34E-09 7.93E-09 1.21E-08 6.42E-09 -2.95E-08
ADP-fossil MJ 5.68E+00 5.16E-02 4.42E-02 4.97E-02 7.62E-02 -7.03E-02
WDP? m3 2.21E-01 2.26E-04 6.05E-04 1.55E-03 3.22E-03 -9.35E-03

GWP-fossil = Global Warming Potential fossil fuels; GWP-biogenic = Global Warming Potential biogenic; GWP-luluc = Global
Warming Potential land use and land use change; ODP = Depletion potential of the stratospheric ozone layer; AP =
Acidification potential, Accumulated Exceedance; EP-freshwater = Eutrophication potential, fraction of nutrients reaching

Acronyms freshwater end compartment; EP-marine = Eutrophication potential, fraction of nutrients reaching marine end compartment;
EP-terrestrial = Eutrophication potential, Accumulated Exceedance; POCP = Formation potential of tropospheric ozone; ADP-
minerals&metals = Abiotic depletion potential for non-fossil resources; ADP-fossil = Abiotic depletion for fossil resources
potential; WDP = Water (user) deprivation potential, deprivation-weighted water consumption

Additional mandatory impact category indicators according to EN 15804

Results per declared unit

Indicator Unit A1-A3 C1 Cc2 C3 Cc4 D

GWP-GHG? kg CO; eq. 6.92E-01 4.44E-03 3.54E-03 3.65E-03 4.14E-03 -6.10E-03
ETP-fut CTUe 1.08E+01 4.62E-02 6.44E-02 7.19E-02 8.04E-02 -1.23E-01
HTP-ct CTUN 2.49E-10 1.35E-12 2.08E-12 1.82E-12 1.97E-12 -4.96E-12
HTP-nc! CTUh 5.37E-09 2.93E-11 5.11E-11 4.63E-11 5.21E-11 -1.07E-10
IRP3 kBq U-235 eq 1.02E-02 2.69E-05 5.56E-05 2.07E-04 6.50E-05 -6.05E-04
SQP! Pt 7.03E+00 3.90E-03 3.32E-02 6.72E-02 1.44E-01 -1.31E-01
PM dicersn e 2.77E-08 1.11E-09 3.03E-10 2.63E-09 5.35E-10 -5.01E-10

Acronyms ETP-fw = Ecotoxicity, freshwater, HTP-c = Human toxicity, cancer effects, HTP-nc = Human toxicity, non-cancer effects, IRP

= lonising radiation, SQP = Land use, PM = Particulate matter

1 Disclaimer - The results of this environmental impact indicator shall be used with care as the uncertainties on these results are
high or as there is limited experienced with the indicator.

2 This indicator accounts for all greenhouse gases except biogenic carbon dioxide uptake and emissions and biogenic carbon
stored in the product. As such, the indicator is identical to GWP-total except that the CF for biogenic CO; is set to zero.

3 Disclaimer - This impact category deals mainly with the eventual impact of low dose ionizing radiation on human health of the
nuclear fuel cycle. It does not consider effects due to possible nuclear accidents, occupational exposure nor due to radioactive
waste disposal in underground facilities. Potential ionizing radiation from the soil, from radon and from some construction materials
is also not measured by this indicator.
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Additional voluntary impact category indicators according to TRACI 2.1
Results per declared unit

Indicator Unit Al1-A3 C1 Cc2 C3 C4 D
GWP 100 kg CO, eq 6.79E-01 4.29E-03 3.42E-03 3.50E-03 3.91E-03 -5.82E-03
ODP kg CFC-11 eq 6.58E-09 7.41E-11 6.31E-11 6.01E-11 1.06E-10 -7.95E-11
EP kg N eq 1.31E-03 3.63E-06 4.05E-06 9.17E-06 4.65E-06 -1.65E-05
AP kg SO; eq 2.60E-03 3.71E-05 1.72E-05 1.85E-05 2.44E-05 -3.13E-05
POCP kg Os eq 4.32E-02 1.18E-03 4.50E-04 3.90E-04 6.43E-04 -5.12E-04
Acronyms GWP 100 = Global warming potential, ODP = Ozone depletion potential, EP = Eutrophication potential, AP = Acidification

potential, POCP = Photochemical oxidant creation potential

Resource use indicators
Results per declared unit

Indicator Unit A1-A3 Cil Cc2 C3 C4 D
PERE MJ 5.76E+00 5.20E-02 4.46E-02 5.01E-02 7.68E-02 -7.10E-02
PERM MJ 4.19E-01 5.22E-03 4.00E-03 3.12E-03 7.43E-03 -2.45E-03
PERT MJ 6.18E+00 5.72E-02 4.86E-02 5.32E-02 8.42E-02 -7.35E-02

PENRE MJ 1.39E+00 3.23E-04 8.67E-04 3.24E-03 9.09E-04 -6.49E-03
PENRM MJ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
PENRT MJ 1.39E+00 3.23E-04 8.67E-04 3.24E-03 9.09E-04 -6.49E-03
SM kg 1.32E-02 3.30E-05 4.82E-05 5.48E-05 4.92E-05 -2.34E-04
RSF MJ 1.91E-03 3.64E-06 5.98E-06 1.49E-05 8.46E-06 -7.50E-05
NRSF MJ 4.10E-03 9.85E-06 3.26E-05 7.80E-05 2.83E-05 -2.04E-04
FW m3 4.52E-03 3.06E-06 1.10E-05 3.15E-05 7.06E-05 -2.07E-04

PERE - Use of renewable primary energy excluding renewable primary energy resources used as raw materials, PERM =
Use of renewable primary energy resources used as raw materials, PERT = Total use of renewable primary energy
resources, PENRE = Use of non-renewable primary energy excluding non-renewable primary energy resources used as raw
materials, PENRM = Use of non-renewable primary energy resources used as raw materials, PENRT = Total use of non-
renewable primary energy resources, SM = Use of secondary materials, RSF = Use of renewable secondary fuels, NRSF =
Use of non-renewable secondary fuels, FW = Use of net fresh water

Acronyms

Waste and Output flow indicators
Results per declared unit

Indicator Unit A1-A3 Cil Cc2 C3 C4 D

HWD kg 8.20E-03 4.75E-05 7.48E-05 1.20E-04 7.52E-05 -3.06E-04
NHWD kg 9.61E-02 3.52E-05 2.75E-03 7.45E-02 4.20E-01 -9.56E-04
RWD kg 2.49E-06 6.22E-09 1.33E-08 5.02E-08 1.54E-08 -1.47E-07
CRU kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
MR kg 4.97E-03 2.72E-05 3.82E-05 4.62E-05 3.99E-05 -1.86E-04
MER kg 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
EEE MJ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00
EET MJ 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00 0.00E+00

HWD = Hazardous waste disposed, NHWD = Non-hazardous waste disposed, RWD = Radioactive waste disposed, CRU =
Acronyms Components for re-use, MR = Material for recycling, MER = Materials for energy recovery, EEE = Exported energy,
electricity, EET = Exported energy, thermal
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Additional environmental information

Project service life - The use of KIM admixture in concrete mixes may provide long term environmental
benefits not considered in the system boundaries of this EPD. The effects of climate change are
projected to accelerate the deterioration mechanisms of concrete, especial those related to cracking,
micro-cracking, chloride ingress and corrosion. KIM admixture will increase durability and may therefore
provide significant whole lifecycle sustainability benefits by extending service life and reducing the need
for future repairs.

Effects on durability - KIM admixture has been shown to provide a number of benefits that can be
projected to increase durability and reduce the total environmental impact of the concrete over its
lifecycle. These benefits include greatly reduced water permeability% 5 €, reduced shrinkage and
cracking® 8, sealing of shrinkage cracks up to 0.5mm against leakage®: 7, sealing and healing of
microcracks®, reduced corrosion rates®, reduced effects of alkali silica reaction8, and enhanced
resistance to freezing conditions# 5. Additionally, KIM admixture was included in an independent long
term field study conducted in the tidal zone of Honolulu harbor using a variety of different admixtures.
The results confirmed that KIM provides class leading protection in this environment.?

Project optimization - In some cases, the use of durability enhancing admixtures such as KIM may allow
other protective systems (such as sealers or coatings) to be eliminated from the project, reducing the
materials, VOC emissions and labour required to install them. In cases where the concrete no longer
needs to have a coating or membrane applied to the surface, the concrete for that project will be more
suitable for recycling at the end of its service life. Eliminating a membrane may also reduce the site
disturbance required by eliminating the need to over-excavate the site to accommodate surface applied
materials.

Concrete mix optimization - Admixtures may provide a large performance benefit to the concrete relative
to their usage level and environmental impact as published in an EPD. Users should consider the
opportunity to use KIM (and other admixtures) to maintain durability when developing lower carbon
concrete mixes.

Reduced project waste - When provided in mixer ready bags, KIM results in no packaging waste. The
HDPE pails are recyclable, highly durable and are often re-purposed by construction personal for site
use.

LEED (Leadership in Energy and Environmental Design) — KIM may help contribute to a number of
LEED credits in several categories. Consult the manufacturer and your LEED professional to identify
potential LEED contributions.

4British Board of Agrément (BBA), SUniversity of Victoria, ®British Columbia Institute of Technology, “Cement and Concrete
Institute of Sweden (CBI), 8University of Ottawa, *University of Hawaii
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Differences versus previous versions

This is the second version of the Krystol Internal Membrane™ (KIM®) EPD. Editorial changes were
made to the EPD layoult.
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