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Presenter
Presentation Notes
Good morning and Welcome – thank you for the opportunity to present for the section quarterly webinar.  My name is Michelle Call – I have been in the coatings industry for 35 years -  since 1986 – as a coating applicator running crews for my dad, running shops for steel fabricators and then in 2009 crossed over to the manufacturer side for Tnemec.



Presenter
Presentation Notes
Quick note before we start the presentation – the pacific northwest is covered by two Tnemec agencies.  Bryer and I cover Idaho up to and including Idaho county and a corner of Oregon – Malheur County.  Rick and Dan cover Washington and the majority of Oregon and the upper section of Idaho.  We are here to assist – both agencies working together to ensure great service – from your office to the jobsite.  Assisting with product recommendations, specification writing, application training, education, and jobsite visits.



AGENDA
• Overview of NSF & Upcoming 

Changes
• Industry Impact
• AWWA D102
• Coating Systems
• Impact on Potable Water 

Facility Owners, and Specifiers
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OVERVIEW: NSF Std Development & 
Implementation

Who’s involved?
• Health Canada: Health Effects Study (2015)
• NSF International: Health Advisory Board of the National Sanitation 

Foundation
• ANSI: American National Standards Institute
• SDWA: Safe Drinking Water Act; includes maximum contaminate levels 

(MCL)
• US EPA/State Primacy Agencies: EPA delegates enforcement of SDWA
• AWWA: American Water Works Association
• Potable Water Facilities Owners/Specifiers

Presenter
Presentation Notes
Who’s involved – explains the roles
	Health Canada - started with a study came out of Canada -– health effects study of 100’s chemical – certain chemicals at certain levels were a health concern – data published

	NSF – global public health organization that facilitates standards, they test and certified products for food, water, health sciences and consumer goods minimizing adverse health effect and safety worldwide. They reviewed the report – changes were necessary

	ANSI – they certified – that the standard is fair – overseeing – input from all involved parties

	SDWA – the federal law – they set the Maximum levels - they don’t enforce the levels (MCL) that the ACT sets

	US EPA/STATE – they are the enforcers – Oregon Health Authority’s Drinking Water Services (DWS) administering and enforcing state and Federal SDWA requirements, in Idaho it’s the Department of Environmental Quality, in 
	Washington it is the Department of Health – they mirror they SDWA - they can be more stringent but not less

	AWWA -  they take the NSF standards – no enforcement

	Facility Owner – Specifiers – will specify the coating systems in accordance with the NSF standard 




So, What’s Changed with NSF/ANSI Std. 61?



New NSF/ANSI/CAN Standard 61/600 

• NSF/ANSI/CAN Standard 61: Drinking Water System 
Components- Health Effects - revised 2018

• Published April 2019
• Effective Date: January 1, 2023 
• Removes Annexes A & D (extractables) from Std 61
• Created First Edition of new reference standard for 

extractables:  NSF/ANSI/CAN Std 600: Health Effects 
Evaluation and Criteria for Chemicals in Drinking Water

• Significantly Lowers MCL’s
• Xylene-Toluene-Ethylbenzene

Presenter
Presentation Notes
NSF 600 is a new reference standard for extractable solvents. The new requirement will restrict the many of the currently product offerings for coating manufacturers.  These changes significantly lower the Maximum contaminate levels (MCL) for Xylene-Toluene-Ethylbenzene





New NSF/ANSI/CAN Standard 600 

• “The new standard creates a single reference source for the 
toxicological review and evaluation procedures of treatment chemicals 
added to drinking water and those substances imparted to drinking 
water through contact with drinking water systems components.”

NSF Memo 4-10-2019

Presenter
Presentation Notes
Read the quote




Extraction Criteria Changes for NSF 61

Previous Criteria New NSF 61/600 Criteria

Substance CASRN
MCL/MAC 

or TAC 
(mg/L)

SPAC 
(mg/L)

STEL 
(mg/L)

MCL/MAC 
or TAC 
(mg/L)

SPAC 
(mg/L)

STEL 
(mg/L)

Xylenes all isomers 10 1 --
0.09

(total)
0.009
(total) --

Ethylbenzene 100-41-4 0.7 0.07 -- 0.14 0.014 --

Toluene 108-88-3 1 0.1 -- 0.06 0.006 --

1/100th

Presenter
Presentation Notes
The new standard drastically reduces that allowable concentrations for common chemicals used to formulate solvent based coatings:
Xylene – mcl of 10 dropped 0.09 – that is 1/100th 
Ethylbenzene
Toluene




Industry Impact

• NSF 61/600 Effective: January 1, 2023
• Will affect ALL coating manufacturers
• Current technologies that will meet new requirements:

• MCU zinc-rich primers
• Aromatic polyurethanes
• 100% solids epoxies

• New technologies coming to meet new requirements

Presenter
Presentation Notes
(click through the headings – while reading this:
Manufacturers have been certifying their existing products that meet the new requirements
Working on developing products with newer technology that spray and apply like the older tech but meet the new requirement.  



NSF Standard - Not Just For Tanks

• Applies to areas that come into DIRECT 
contact with potable water

• Tanks
• Pipes
• Fittings
• Valves
• Pumps
• Membrane Filter Tanks

Presenter
Presentation Notes
New pictures – 
Remember that the NSF standard is not only applicable to water storage tanks – it applies to all areas that come into contact with potable water.
Separate listing for pipe, valves, pumps, and fittings sometimes allowing different products than tanks.



NSF 600 PRODUCT DATASHEETS & LABELS

Presenter
Presentation Notes
As we get closer to the 2023 date you will see notes on product data sheets like this

(Click) along with a new mark certifying that it meets the new requirement. 

This allows for quick identification products that meet the requirement.

Read through the note.

Leading in to the next slide

The NSF International website is continually being updated with the certification of the products showing sizes of tanks and diameters of valves, fittings, and pipes



WWW.NSF.ORG

Presenter
Presentation Notes
NSF has a listing website for approved products – by manufacturer, manufacturing location – showing the products that have been tested and approved.  For review purposes I have chosen a tank listing.  Review the listing



AWWA Std. D102
• Industry standard that describes coating 

systems for coating and recoating the 
inside and outside surfaces of steel 
tanks used for potable water storage 

• Provides the minimum requirements, 
including materials, coating systems, 
surface preparation, and inspection and 
testing

• Industry technical reference for owners 
and engineers to specify and enforce

• Updated D102 Standard coming soon



AWWA D102-17 COATING SYSTEMS
INSIDE COATING SYSTEMS
ICS No. 1 2 coat epoxy system 

8.0 mils minimum
ICS No. 2 3 coat epoxy system

12.0 mils minimum
ICS No. 3 1 coat system of 100% solids epoxy with optional zinc or epoxy primer 

20.0 mils minimum
ICS No. 4 100% solids polyuréthane 

25.0 mils minimum
ICS No. 5 3 coat system of organic zinc rich primer and 2 coats of epoxy coating

10.5 mils minimum
ICS No. 6 2 coat system of organic zinc rich primer and 1 coat of epoxy coating

12.5 mils minimum



OCS No. 1 3 coat alkyd system (4 coat optional)
4.0 mils minimum

OCS No. 2 3 coat miceaous iron oxide moisture cured urethane system                         
7.0 mils minimum

OCS No. 3 3 coat water borne acrylic or acrylic emulsion system
6.5 mils minimum

OCS No. 4 3 coat zinc/aliphatic polyurethane/fluorourethane system
6.5 mils minimum

OCS No. 5 3 coat epoxy/epoxy/aliphatic polyurethane system
6.5 mils minimum

OCS No. 6 2 coat system of organic zinc rich primer and 1 coat of epoxy coating
6.5 mils minimum

OCS No. 7 3 coat waterbased epoxy/epoxy/polyurethane system
6.0 mils minimum

AWWA D102-17 COATING SYSTEMS
OUTSIDE COATING SYSTEMS



Let’s talk about steel tank coatings…



Let’s start with why?



What do you want the coatings to do?
1) Corrosion Protection
2) Aesthetics
3) Immersion Service
4) Color & Gloss Retention
5) Abrasion Resistance
6) … ?? Interior?

Exterior?



COATING SYSTEM

• A coating system consists of the following:
• Surface Preparation
• Primer Coat
• Intermediate Coat (not always required)
• Immersion Systems – Stripe Coat
• Finish Coat

• Meets NSF 61/600 requirements
• Use AWWA D102 as guideline



How long do you want the coatings to last?
(service life expectations)



How Do I Determine What to Specify ?



Step #1:  
ASTM Standards

Standard ASTM Tests



ACCELERATED TESTING
• UV Exposure
• Sunlight Concentrator

̶ EMMAQUA

• Salt Fog
• UV/Prohesion

Presenter
Presentation Notes
Natural exposures can take years to obtain results
Accelerated testing is utilized to emulate natural exposures with high concentrations of elements.  




• UV Exposure (QUV-A)
−Closely simulates natural sun
−Cycles Include: 
 4 hours UV/4 hours condensation 
 8 hours UV/4 hours condensation 

• EMMAQUA 
⎼ Equatorial mount with mirrors and water
⎼ Intensity of 8 suns
⎼ Tracks sun movement

ACCELERATED WEATHERING TESTS

Presenter
Presentation Notes
In addition to natural exposure, long-term protection of an exterior topcoat can be confirmed with a UV (ultra-violet) cabinet and an EMMAQUA device.
Both devices introduce the UV exposure and the wavelength range that causes the greatest breakdown on exposed coatings, in addition to water. These elements in combination best emulate the natural exterior exposed environment. 



ASTM ACCELERATED TESTS





LEVELS OF CORROSION PROTECTION
Testing Standard: Salt Fog (ASTM B 117)

Unprimed
32 hours

Alkyd
500 hours

Epoxy
4,000 hours

Zinc-Rich Urethane
10,000 hours

Presenter
Presentation Notes
This slide clearly shows the protection afforded by primers, in contrast to an unprimed panel put in salt fog for only 32 hours. Notice the upgraded performance provided by a zinc-rich urethane over an alkyd shop primer.

The hours listed for each generic type roughly indicate the amount of performance in salt fog hours one can expect it to protect. For example, most alkyd primers won’t provide satisfactory protection past 500 hours in salt fog, whereas a zinc-rich urethane still protects after 10,000 hrs.

Point out the two areas of the panel: the scribe at the bottom which allows the salt solution to directly attack the steel panel and the plane, or unscribed area, where the intact coating’s barrier protection is evaluated.



ASTM B117 – SALT FOG – 10,000 hours

3 Coats Epoxy 1 Coat Zinc/
2 Coats Epoxy







SUMMARY OF DIFFERENCES

• B117 Salt Fog
• 5% Sodium Chloride
• 100oF Fog
• 100% Humidity

• G85 Modified Salt Fog
• .05% Sodium Chloride, .35% Ammonium Sulfate
• Cycle: 1 hr. 75oF Vapor, 1 hr. 95oF dry

• D5894 Cyclic Salt Fog/UV
• 4 hrs. QUV, 4 hrs. condensation – 1 week
• 1 hr. 75oF Vapor, 1 hr. 95oF dry – 1 week

• .05% Sodium Chloride, .35% Ammonium Sulfate
• Two weeks = 1 cycle

Presenter
Presentation Notes
Panels are coated and subjected to various chemicals. These panels are scratched down to the substrate, or scribed, and a measurement is made on how far the corrosion gets under, or underscores, the coating system. All underscore amounts should be measured and results reported.  Statements of Passes, excellent, etc., are not acceptable results - a quantifiable measurement such as 1/32 of an inch rust creep at scribe is acceptable.

Salt Fog (ASTM B117-2019)
Specification should include scribe requirement and measured results�
Prohesion (ASTM G85-2019)
Test designed to emulate coatings subjected to both industrial pollutants and salt spray




Performance Criteria CDOT Section 522 
Requirements Series N69/73

Corrosion Weathering - ASTM D 5894
Minimum 6 cycles

ASTM D 1654 Corrosion 8 or Higher
ASTM D 714  Blistering 8 or Higher

No blistering, cracking, rusting or delamination 
after 7,000 hours (20.8 cycles)

ASTM D 1654 Corrosion 10
ASTM D 714 Blistering 10

Impact - ASTM D 2794 Minimum 90 inch pounds No visible cracking or delamination of film after 160 
in lbs.

Adhesion - ASTM D 4541 Method B or E - Minimum 500 psi No less than 2,040 psi

Abrasion—ASTM D 4060 Maximum 90 mg loss after 1,000 cycles CS10 or 
CS 17 wheel

No more than 96 mg loss after 1,000 cycles

Flexibility - ASTM D 522 Method B - Pass 180° over 3/8" mandrel Pass - No cracking or delamination of film. No less 
than 39% elongation

Product Performance Comparison



Kakela Makai, HI

Service Life = 20 years
Estimated Service Life = 
30 years



CASE HISTORIES

ASTM B 117 Salt Fog
10,000 Hours

3c Epoxy         Zn/2c Epoxy 
Zinc Rich Primer/Epoxy
22 Years
22,000 Tanks



Impact on Potable Water Facility Owners/Specifiers

• NSF/ANSI/CAN Standards 61 & 600 Adopted & Finalized
• Effective: 1/1/2023
• Not Retroactive
• Will Require Updates to Specifications
• Will Require Updates to Maintenance Plans

Presenter
Presentation Notes
This is a great time to review your current specifications and maintenance plans for work taking place in 2023.  A good specification is important.  Addressing the correct products and systems.  We are here to help.



SUMMARY
• NSF Std 61 & New Std 600 will impact 

coating systems
• Effective 1/1/2023
• Update and verify that your specifications for 

Water Tanks, Pipes, Valves, Fittings, and 
Pumps are compliant. 



Questions?

• Michelle Call
• mcall@tnemec.com

mailto:mcall@tnemec.com
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