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Compliance-Driven VOC Emissions Sealing
and Repair Using Advanced Polymer Systems

for EPA BWON and NSPS QQQ-Regulated Facilities



We all have a common goal...







SEPA  ENFORCE

Violations at Petrdihungi ne Plants
Cause Excess B @ : ther VOC Emissions

Communities el a0

THIS was issued February 2024— we are enf~ <ir g- lc )k 2r 's «. the gate.

CFR — Code of fede 1\ re~ul :ior T le. = _napter | Subchapter C Part 60 Subpart QQQ

-—

Subpart QQQ—Standards of Performance for V@K Ergigaio NI
Refinery Wastewater Systems e

Source: 53 FR 47623, Nov. 23, 1988, unless otherwisq

And while were at it. Remember we told you so...... it’s in the CFR

Violations at Petroleum Refineries and Ethylene
Plants Cause Excess Benezene and Other VOC

Emissions in Nearby Communities




Tick, tick, tick.....

Figure 4: Actions required by refineries after an exceedance of the benzene action level

Refinery Exceeds the Refinery Conducts Root Refinery Submits a CAP,
Action Level Cause Analysis and Initial If Needed
Corrective Actions [

Refinery has 45 days from After an identified if upon completion of the
the completion of each exceedance, the refinery root cause analysis and
sampling period ta has live days to initiate a initlal corrective actions,
determine whether an root cause analysis and the delta ¢ for the next
exceedance has occurred, 45 days to take two-week sampling period
L 4 appropriate initial is greater tham 9 pgfm3 —
carrective actions. or If the initial corrective
' actions identified in the
root cause analysis will
take longer than 45 days
te implement — the
refinery must develop and
submit a CAP.
»

Note: CAP = Comrective Action Plan.
Source: Benzene fenceline monitoring regulations in 40 C.F.R. § 63.658. (EPA OIG image)

45 days to add up your emissions, 5 Days to initiate a root cause analysis, 45 Days to take corrective
actions
https://www.epa.gov/compliance/leak-detection-and-repair-best-practices-quide







Ahhhh — everything is going to be okay;
we’re implementing corrective actions.....
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Why do sealants
fail?

“It's estimated that 75% of coating failures
are caused by poor surface preparation,
according to a report by the Materials
Analytical Group”

AMPP- Coatings Pro Magazine




 Right Prep Tools

]

Vapor blasting is an eco-friendly process, as the
water reduces the amount of dust and airborne
contaminants, creating a safer environment for operators.

Abrasive grit blasting
remains the preferred
preparation method
where achievable




 Right Media

Emerald Blast is a magnesium silicate abrasive
produced during the smelting process of ferronickel. It is
characterized by its angular to sub-angular shape and a
Moh's hardness of 7, making it suitable for various
abrasive applications. The angular profile of the abrasive
enhances coating adhesion by providing a rough surface
with more surface area, which increases the connection
points available for both chemical and mechanical
bonding.

Abrasive grit blasting
CInEERGE
preferred preparation
method where
achievable




Mechanical Adhesion

This is independent of the
chemical nature of the material
and depends on the penetration
of the adhesive into the

substrate.

1 linear inch

Surface Roughness

Surface roughness leads to increased
mechanical adhesion. However; if a product is
not correctly formulated, i.e. too thick or sticky
to apply, the increased mechanical adhesion
can often be counteracted by an increase in
in-built stresses due to the formation of air
pockets and voids.

Belzona products are formulated such that they
can easily and fully penetrate into the deepest
void forcing out air and forming an intimate
mechanical bond.




* Right Prep Tools

Grit Blasting Containment Area

Vapor blasting is an eco-friendly process, as the
water reduces the amount of dust and airborne
contaminants, creating a safer environment for operators.

Proper preparation
of concrete is
essential to
successful repairs



* Right Prep Tools
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Diamond Grinding Concrete to remove surface laitance
is a highly effective method for preparing concrete surfaces
before applying Belzona. The process involves
mechanically abrading the concrete to remove
imperfections and create a textured finish




MontiPower’'s MBX Bristle Blaster power tools
the alternative to ‘sandblasting’ for smaller areas or
when regulations do not allow the use of loose

abrasives.

SSPC SP-11 Power

Tool Cleaning provides
greater flexibility where
abrasive blasting is
impractical or restricted




 Right Prep Tools

Sparkless Grinder certified by DNV

for use in potentially explosive and hazardous
atmospheres. Classified as Cold work tools safe
to use in Offshore Platforms, Refineries,
Chemical Plants, and many other places where
hydrocarbons are present.

SSPC SP-11 Power
Tool Cleaning




 Right Products

BEL:% X

Repair « Protect « Improve




 Right Products

Adsorption Theory

This states that the forces that
hold two surfaces in contact are
the same as those that cause
the cohesion of all materials, i.e.
Van der Waals forces, hydrogen
bonding and covalent bonding.



 Right Products

« Bonding to Steel to Concrete
Interface

« Steel: 5460 psi @ 212°F

« Concrete: 815 psi * @ 212°F
*cohesive failure in concrete

(Belzona 4311 high-performance barrier coating)




* Right Products

Rebuilding Materials

For repairing, rebuilding, sealing, casting and bonding applications.

silicon steel alloy blended with high molecular weight
reactive polymers and oligomers

Internal Stresses In Adhesive

Conventional solvented adhesive types often
shrink during solidification and this can lead to
micro-voids (due to evaporation of solvent)
being formed in the cured product. The
stresses within the adhesive often concentrate
at these points with the result that the
adhesive fails prematurely and at lower than
predicted values.

Generally this cannot happen with Belzona
products since they do not contain solvents



 Right Products

Enhanced Chemical-
Resistant Systems

For protecting equipment and structures from chemical attack.

The resistance of a
Belzona product to a
chemical environment is
dependent upon many
factors, including:

» Type of Chemical
» Concentration

» Physical State

» Temperature

» Time of Immersion
* Fluid Dynamics




 Right Products

Coatings & Linings for
Continuous Immersion
<60°C (140°F)

For the protection of equipment under continuous immersion.

In terms of chemical attack, when
considering the physical state of a material,
we are primarily concerned with the
mobility and concentration of molecules.

Liquids can be extremely aggressive
because the molecules of concern are both
mobile and highly concentrated; they are
free to move yet still closely grouped.

Gases, although extremely mobile do not
have a concentrated molecule
arrangement. As such, gases are generally
not aggressive unless under pressure or in
a very wet atmosphere.




 Right Products

Crosslinking of epoxies is a crucial
process that enhances their chemical
resistance. It involves the chemical
binding of polymers to each other,
improving physical and chemical
properties.

The crosslinking agent, such as epoxy
crosslinkers, binds the epoxy group
with the functional group of the target
polymer, creating a strong bond.

The choice of crosslinker is vital, as it
influences the properties of the final
product, including hardness, flexibility,
and chemical resistance.




 Right Products

Coatings & Linings for
Immersion at High-
Temperature 260°C (140°F)

For the protection of equipment under immersion at high-temperature.

Temperature is a very

important factor, as in general,
the higher the temperature, the
more aggressive the chemical.

With increased temperature, the
molecules/particles within the
reagent become more mobile
and hence, more aggressive.

To increase chemical resistance
many Belzona products can be
Post-Cured to enhance
cross-linking.
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CHEMICAL RESISTANCE SEARCH

Usage Guide

B E L z NH """""""""""""""" 5
Search by chemical name or CAS number

Repair = Protect = Improve

Good (G)

Moderate

(M)

no significant deterioration / barrier properties retained for greater than 52 weeks

suitable for all applications including long term immersion

no significant deterioration / barrier properties retained for 12 - 52 weeks

suitable for short-term immersion and general chemical contact

no significant deterioration / barrier properties retained for 1 - 12 weeks

suitable for applications involving short term chemical contact e.g. spillage, splashing or secondary
containment

significant deterioration / loss of barrier properties after 1 week or less

not suitable for any application
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 Right Products

Concrete Repairs & Chocking

For rebuilding, resurfacing and stabilising damaged concrete,
stonework, and machinery foundations.

Belzons 4111 (Magma-Quarez Belzona 4124 (Bulkfill) Belzona 4131 (Magma

Soid exciussvely in the

Belzona 4181 (AR Mogma-Quartz)  Belzona 4511

Belzons 4521 (Magma-Flex Fluid)

Belzona's concrete repair materials offer high-performance solutions for the rebuilding
and resurfacing of concrete and stonework damaged by abrasion, impact, vibration,
chemical, and environmental attack. These systems pro t return-to-service while
ensuring long-term durability.

Based on high-quality polymer systems, the products possess beneficial mechanical prop-
erties such as slump resistance and high compr: @ strength. Additionally, Belzona®

ds deliver exceptional load-bea making them ideal for
s their range

)
|

Belzona 4151 (Magma-Quartz Belzona 4154 (Bulkfill Resin)
Resin) R

Belzona 7 Belzona 7211

Sold exclusvely in the Americax

Concrete Rebuilding with Belzona
epoxy mortar systems prior to sealing
the asset with Belzona reinforced
flexible sealants and coatings.




 Right Products

Elastomeric Materials

For rebuilding, coating and sealing applications requiring a degree of
flexibility.

MP Fluid Eastomer)

Belzona 2311 (SR

Flexible Elastomeric products
from Belzona are used to protect
repairs from movement and can
bond to PE, PP, steel and

concret
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ASME PCC2 Compliant Repairs to process
equipment accepted by APl 570, 653, 510 with
documentation to satisfy M.O.C. in PSM programs.

Belzona SuperWrap Il

ISO/ASME compliant composite repair solution for restoring strength to
pipes and tank walls.

Betzona 1983

Belzona SuperWrap Il is a superior maintenance solution for restoring the strength of
pipes and tank walls. The system consists of a bespoke hybrid reinforcement sheet, a
release film to compact and consolidate the application, and a fluid-grade resin system
available in four grades for different service temperatures (listed below)

The system can be designed and applied in accordance with 150 24817 and ASME PCC-2
standards and applied by trained and validated personnel. S| ly developed for
service in safety-critical and high-pressure environments, an le for bonding to
complex pipe geometries, repairs can ensure maintenance-free service for up to 20 years.

ASME PCC2/150 24817
compliant repair

SuperWrap Il Selection Guide Belzona 1981 | Belzona 1982 | Belzona 1983 | Beizona 1984
. . . .

Compliant on grit blasted . > 5
surface

Compliant on SSPC-SP11
prepared surfaces

Compliant on mild steel

Compliant on stainless steel

Applicable for patch repairs

Designed for applications in
colder dimates

Extended working life for
applications in higher ambient
temperatures

For assets operating in
high-temperature service

Designed to be applied directly
to damp, wet and underwater
surfaces

Maximum temperature service

rC(140°F) *C (176" *C (302 °C (122°F
for compliance 60°C(140°F) BO'C(176°F) 150°C(302°F) S0°C(122°R)

i




Procedures

« Surface preparation

Composite approach - multiple products and reinforcements
Step by step graphic instructions with hold points

Quality Assurance / Quality Control documentation

Inspection & Test Plan




Failed Sump Seal



COMPOSITE REPAIR

[-F108 scoPE

B iob Scope
Belzona Houston is recommending a reinforced epoxy composite wrap to strengthen the defective areas.

Application Information

Gap Fill Material Materials Used
1005 Solids Epoeey Putty Belzona 1121

Leak Seal Composite Materials Used
1005 Solids Epoogy Belzona 7311
Cross Wowean Polyester Cloth Belzona 5341

L Top Coat Membrane Materials Used
Epcecy-Urethans Hybrid Beizona 3121

Specifications
Repair Component Value Purpose

GAP FILL MATERIAL Belzona 1121 Rebuilding Metal Loss

MATRIX PASTE Belzona 7311 Structural Adhesive Paste for Composite
REINFORCING CLOTH Belzona 9341 Increased Tansile Strenzth

NUMBER OF LAYERS 1 Strangth

TOP COAT Belzona 3121 LA Resistance

APPROVED SURFACE 55PC-3F 10 Abrasive Blasting Cuality and Coniral

CLEAMLINESS FOR STEEL | S5PC-5P 11— Power Tool Cleaning
APPROVED ANCHOR 3 mil —5F 10 Cuality and Control
PROFILE FOR STEEL imil-5P11




WORK PROCEDARE COMPOSITE REPAIR WCEDLRE COBPOSEITE REPAIR

WORK PROCEDURE

Defective Asset

®  Locare oritics| defact

#  Mark off defective corroded area
®  nask off repair ares Gl

®  Uss Balzona 1121 to fill in gsp between lid and pip

surface Preparation

®  Degrease end clean repair area

»  Remowe existing failed repair

®»  pAchieve specified surface deanliness level and anchor profile as per approved methods se2n on page 3

Seal
Use Balzona 7311 combined with Belzona 8341 to cove and seal lid/pipe interface.
Extand 3 inches above and below szal.




COMPOSITE REPAIR

®  Lize Belzonag 3121 to cover repair area with a UV stable membrane

il
Chamfer with Belzona 1121

.
Belzona 3121 Top Coat
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JOB SCOPE COMPOSITE REPAIR

| ]
Floating Roof Leaks
Leak Sealing Material Materials Used
Rapid Cure Epoxy Stick Belzona 9611
Rapid Cure Surface Tolerant Epoxy Belzona 1212

Fatigue Resistant Adhesive Materials Used
100% Solids Epoxy Hybrid Belzona 7311
Resin

Structural Composite Materials Used
100% Selids Epoxy Resin Belzona 1982
Fiberglass Reinforcing Mesh Belzona 9381

Flexible Barrier Materials Used
100%: Solids Fluid Grade High Elongation Epoxy Belzona 5815

UV Top Coat Materials Used
2 part Modified Aliphatic Urethane Belzona 5111

Repair Component Value Purpose

Le=ak Sealing

Though Wall Bridging
Additional Leak Seal

LEAK SEAL STICK Belzona 5611

LEAK REBUILD COMPOUND Beizona 1212
Rebuild of Metal in Defective Area

Tensile Strength

Pressure Retention

Long Term Adhesion

Load Transfer to Composite
Wetting out Reinforcement
Composite Mechanics
Tensile Strength

Pressure Retention
FLEXIBLE BARRIER Belzoma 5815 Enhanced Flexibility

UV TOPCOAT Befzoma 5111 UV Resistance

SURFACE CLEANLINESS SSPC-S5P 10 Quality and Control
ANCHOR PROFILE 3 mil Quality and Control

PASTE REINFORCING MESH Beizona 3341

FATIGUE RESISTANCE COMPOUND Befzona 7311

RESIN Beizona 1382

FLUID REINFORCING CLOTH Belzona 2371




i i bond layer and
i j fon wi fatigue resistant ]
Ll i e \E?n:ing Ewer the weakened defective
S int e re‘:‘)‘:n‘;ﬁswe retention, strength and long-term
i rovide
flexible top coat 1o p
areas.

Application Details Flosating Foof Top Repair
Job Referance iR ]
Date

Company

Specification

Baytoun
Location Tark 505 '
Asset Referance [ Identification Carbon Steel
Substrate Material e
A it SSPC-SP 10 [Abrasive Hig|
Surface O

B TP ——
Leak Sealing Material
Rapid Cure F; Poxy Stick
Rapid Cure Surface Tolerant Epoxy

Materijg) Propem'es
SEAK SEAL MaTEQ 0y

Aszet Data

External Diameter — ,
inal Wall Thicknass D

"jr'lg' Wall Thickness

Fatigue Resistant Adhesive
100% Solids Epoxy Hybrig
Resin

Structural Composite
100% Solids Epoxy Resin
Fiberglass Remfarcing Mesh

Max Operating T

ngth (vielg)
Defective Area Details

= "%
- ASTM 5735
P — Chemicar ‘
<! Resistance SENg Vi3 55 3! Resistance xRNt vers s 3 varieey F oo,
o Xcellent rar; dU8 £ chemical gy
Through Wall Flexible Barrier
iy iDetedt T Diameter arcularD,l 100% Solics Fiuig Grade High Elongation Epoxy
Hale D i TED
Total Defective Area Corrosion | UV Top Coat
Damags Source Extarmal | 2 part Modified Aliphatic Urethane
Damage Crigin

bons Bpecieg
2 Molecular sige 3nd viscosity,
qualified for

Conditions During Repair
Substrate Temperature | = l
| Ambiant T

Specifications

P

Belzona 1212

LEAK REBUILD COMPOUND

PASTE REINFORCING MESH

Testing via 50 3
Belzona 9341

Excellent

12 Semonstrates #xcellent verg,
fating versys 5,

. Sset con;
A flexibis Epoxy Coating
FATIGUE RESISTANCE ComPOUND

US 3 vanisty of
2nts due 1o Chemical n

urfaced Subject 1o

Belzona 7311

'S. Expectzg
ind iscosity,

Belzona 1932

|

. 0 By Bress or

FLUID REINFORCING CLOTH Belzona 5371

FLEXIBLE BARRIER Belzona 5315
UV TOPCOAT

SURFACE CLEANLINESS

ANCHOR PROFILE

Acceleratag Weathering Resistance

- "3tion, Toss of Bloss, h!istering
laking, TUSEing or other breakdoyng aft; .
2
hours Exposure e
Demonstrares no
£n expo;

Corrosion Resistance

Property Distinctiveness
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_ © 2000 hours sait 3

A modifieg 3 iphatic Urethane wigh enhancag Gy &nd corrosion res-ny —
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0. 8.46)

“N-Sﬁn\unmn,,

Chemica) Resistance

Testing via 155 281 :
2 de; —
ExCellans rma-_ manstrs

Property mice:_.




Work Procedure

Defective Asset

+  Attain proper working permits znd assess all critical safety aspects of applicat
*  Locate criticsl defact

*  Maskoff rapair ares

nitial Surface Preparation
Prapara around critical defect to spproved surfsce preparstio
An SSPC-SP 11 or superior surface deanliness level is recommy
Achieve 2nd recard a minimurm 1 mil surface anchar profile
Surface sxtend 3 inches beyond critical

3tigue Resistam
Apply Belzong 5,
Belzf.ma 7317 sh
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Leak at Plate to Concrete
Interface

High Performance Concrete Repair
and Rebuild Composite

NEW

BEL;%ﬁn
4111










Leaking Containment Area




High Performance Chemical
Resistant Coating
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BHI

COATINGS

 Midstream asset

» API compliant leak
repair using ASME
qualified engineered
composite

» Crude oil line with
defect near flange

SuperWrap Il Engineered Wrap




BHI

COATINGS

! Flange Rebuild

Belzona Flange Face Forming |




COATINGS




People




COATINGS
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Contractor Training
OQ and Project Specific










Rebuilding
®  Use Belzona 1161 to smooth over Belzona 5611 and all transition areas for wrap
®  Use Belzona 1161 to fill in any pitting

REPAIR OUTPUTS
BBH 4943




COATINGS







Industry-Recognized
Award-Winning Service

T e e R



THINKING
OUTSIDE THE BOX

WITH

BELZONA

INDUSTRIAL REPAIR SOLUTIONS




Coat It

B H I Wrap It
Seal It

Trust BHI




