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This AMPP standard represents a consensus of those individual members who have reviewed this document, its scope,
and provisions. Its acceptance does not in any respect preclude anyone, whether he or she has adopted the standard or
not, from manufacturing, marketing, purchasing, or using products, processes, or procedures not in conformance with this
standard. Nothing contained in this AMPP standard is to be construed as granting any right, by implication or otherwise..to
manufacture, sell, or use in connection with any method, apparatus, or product covered by Letters Patent, or as ‘ndemni-
fying or protecting anyone against liability for infringement of Letters Patent. This standard represents minimcm re ~uire-
ments and should in no way be interpreted as a restriction on the use of better procedures or materials. Neithe = is wis
standard intended to apply in all cases relating to the subject. Unpredictable circumstances may negate the useiiness of
this standard in specific instances. AMPP assumes no responsibility for the interpretation or use of this. «anc>rc’ by other
parties and accepts responsibility for only those official AMPP interpretations issued by AMPP in acco. Jance with its
governing procedures and policies which preclude the issuance of interpretations by individual volu. teers.

Users of this AMPP standard are responsible for reviewing appropriate health, safety, envircamen al, and regulatory
documents and for determining their applicability in relation to this standard prior to its ue=. 1~is’!AMPP standard may not
necessarily address all potential health and safety problems, or environmental hazai.'s as: aciated with the use of mate-
rials, equipment, and/or operations detailed or referred to within this standard. Users i this AMPP standard are also
responsible for establishing appropriate health, safety, and environmental prc'=ci on practices, in consultation with appro-
priate regulatory authorities, if necessary, to achieve compliance with anv-exi. ing applicable regulatory requirements
prior to the use of this standard.

CAUTIONARY NOTICE: AMPP standards are subject to periodic revi>w aad may be revised or withdrawn at any time in
accordance with AMPP technical committee procedures. AMPF requires that action be taken to reaffirm, revise, or with-
draw this standard no later than five years from the date of initic'-Zublication and subsequently from the date of each
reaffirmation or revision. The user is cautioned to obtair the latest edition. Purchasers of AMPP standards may receive
current information on all standards and other AMPP/AIACE/S<SPC publications by contacting AMPP Customer Support,
15835 Park Ten Place, Houston, Texas 77084-514C (10l - i-281-228-6200, email: customersupport@ampp.org).

Document History:

2024-06-04: ~nprovea Yy AMPP Standards Committee (SC) 13, Corrosion Monitoring and Measurement

AMPP values your input. To provide feedback on this standard, please contact: standards@ampp.org

AMPP SP21466-2024
©2024 Association for Materials Protection and Performance (AMPP). All rights reserved.

2


mailto:customersupport%40ampp.org?subject=
mailto:standards%40ampp.org?subject=
https://www.stdhive.com/standards/nace-ampp-sp21466-2024-pdf/

Materials Sustainability Framework Based

on Corrosion Management System

(Lo Vo (o I S = (1o aF=1 (<O 4
Referenced Standards and Other Consensus DOCUMENES .........c.eeiiiiiiiiiiiiiiiee e 5
Section 1 Yoo o 1T PO SP TR UOPPPPPRRNt 6
1.1 SUSLAINADIITY ...eveiieeeeeee e e e e e e e e e e e e rr e e e e e annreeaaeea s |
1.2 Corrosion Management System Framework............cooviiiiiiiiieeiiee e e 8
1.3 Material STEWArdShID. .......cooiiiiiii et s 9
1.4 Common Tools and CommMON PractiCes ........ccieuiiiiiiiereiiee e sees Seeeee e e 10
1.5 How to Use this General Standard.............oociiiiiiiiiiieiie e e e 11
Section 2 DEfiNItIONS ..eiiiiieit ettt e et enened e et 13
Section 3 Users and Value Drivers of this Standard ............ccccciiiiiiiiec it ., ST 16
3.1 L@ Y=Y 1P P R SO 16
3.2 ValuE DFIVEIS ...t e s ettt 17
Section 4 Materials Sustainability General PractiCe.............cooiiiiiiiiiiie e 18
41 Materials Sustainability BUSINESS Strate@gy .......cccccciieel iiiiiie e 18
4.2 Materials Sustainability Performance MetriCs ..... i 22
4.3 Materials Sustainability Life Cycle Evaluation vith Respect to Corrosion..............cccccvveeeeeinnnes 24
4.4 Materials Sustainability Evaluation TOOIS ...........iiiiiii e 30
4.5 Materials Sustainability Standard and R 2guletion...........ccccoociiiiiiiiinii e 36
4.6 Emerging Digital Technology and Impact on Materials Sustainability ..............ccccoceviinnnen. 39
4.7 Emerging MethOdOIOGIES ..........i veiiicfiiiiiie et e e e e e e e e e e e e e s e e s enenanennees 41
Other ReferenCed DOCUMENTS.........ooiiiiiiiii it et ettt ettt a et e ettt e st e e sab et e et e e e ante e e sabeeeeanbeeeas 41
Appendix A Materials Sustainability Lessons Leurnea (LL) (Nonmandatory) .........cccoeeeeiiiieiiiieiiieee e 45
Appendix B Exemplary Industry and Mate:‘als Custainability Issues (Nonmandatory) .........ccocccevvieeiieenicenenieenn. 48
Appendix C  Corrosion Management-Mat. ration Model (CMMM) (Nonmandatory)..........ccccccvevieriiieeeniiee e 53
Appendix D Wind Turbine Sustaij iak.ity Use Case (NonmMandatory) ..........cccoeeiiiiiiiiiiieiiee e 55
Appendix E  Oil Field Corrosinin Ini.i~ior Sustainability Use Case (Nonmandatory)...........ccocveveieiiiieeeniiee e 57
Appendix F Concrete SusiemaLlity Use Case (NONMaNdatory).......coocvvveiiieeiiiie e 59
Appendix G Recognized . SC/Sustainability Frameworks and Standards (Nonmandatory) ...........ccccevcveeviininieenn. 61

FIGURES
Figure 1

Fiqure 2

Figure 3

Figure 4

Suswinability Symbolizes the Optimization of Environmental Performance, Social Performance,

and ECONOMIC P OMMANCE.........eiii et e et e et e e e et e e snee e e anteeesaneeeesnneeeenneeennns 7

World Production of Several Industrially Critical Materials as Estimated from United States

Ge0l0GICal SUIVEY Data .......oeiiiiiiiiiiiie ettt e e e e e e e et e e e e e e et e e e e e e nabereeeesnrnees 10

User’s Journey in Finding this Standard’s Value to Meet Their Needs vs. Standard

(070 01V T o1 ([o) 0 F= T IRS (U o (1 ] =Y PSR PURPRPP 12

Five BUSINESS-LeVEl Strategies.........ooi it 20
AMPP SP21466-2024

©2024 Association for Materials Protection and Performance (AMPP). All rights reserved.

3


https://www.stdhive.com/standards/nace-ampp-sp21466-2024-pdf/

Figure 5 Exemplary Enterprise Risk Assessment Matrix: How Materials Sustainability is
Embedded in the MatriX ........ooiiiee e s

Figure 6 Materials Sustainability Life Cycle

Figure 7 Contextualizing Potential Impact of Material and Corrosion Management Professionals....................... 26
Figure C1 Corrosion Management Maturity MOGE! ...........ooiiiiiiiiiiiie e e e eeeeeee s 53
Figure D1 Diagrammatic View of the Material Circularity Indicator Based on Ellen MacArthur Foundation (2015) ..... 55

TABLES
Table 1 User Groups and Potential Value Drivers of AMPP SP21466 Materials Sustainability ............«o.....0.... 16
Table 2 How an Organization Chooses the Right Materials Sustainability Maturity Model along with Corrcsior,
Management Maturity Model* to Sustain Their Business (IMPACT Plus Program, SP21430).... ............... 19
Table 3 Materials Sustainability Maturation Model and Metrics ..........ccccvviiiiiiiiiii i e e, 23
Table 4 Common Tools in Sustainability Measurement and Monitoring ..........ccccoeveviice et 32
Table B1 Comparison of Key Industries and Their Sustainability Issues and Business ISSuc™ . .ooovcevevieeiinennn. 50
Table G1 The Sustainability Standard Organization and Key Standard Landscape ...c....... oo cveeeeceeciiieneen, 61
Foreword

This general standard can be used by material performance and protecti<:. perconnel and corrosion control personnel
involved with operating plants and infrastructure, e.g., contractors invol ‘ed il corrosion management, corporate sus-
tainability report developers, and regulatory agencies. Specific pre -tice = arc not covered for every situation because of
the complexity and differences of all industries to which material sus ainaoility can be exposed.

This standard may be utilized to integrate material sustainability m=.1agement into an organization’s existing corrosion
management system or to establish stand-alone procedures for assessing the organization’s material sustainability.
Some processes covered in this standard may already « ¢ imnlemented by an organization in which case an organiza-
tion can review and modify their existing processes tu <. 'ress the elements identified in this standard.

Rationale

AMPP’s vision statement approved.in .22 is to provide “A world built and protected with safe, reliable, sustainable
materials.” Furthermore, one of A IP:”’s objectives for achieving the goal of sustainability is to “Enhance industry’s
ability to adopt sustainable busies. nructices.” An industry standard for material sustainability based on the corrosion
management system framewor: . therefore, becomes timely to provide a common basis for organizations to assess
their performance in folloxing . haterial sustainability and materials stewardship best practices. Due to its wide industry
application of material sustc inalility concept and practices, this first AMPP standard on material sustainability is created
as a general standa~d to pave the way for future AMPP standards that can cover specific material sustainability topics,
products, and inc:strie > in the future while also putting materials stewardship, including asset integrity and corrosion
management s, ster.. frameworks, into an even broader strategic context.
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Referenced Standards and Other Consensus Documents

Unless specifically dated, the latest edition, revision, or amendment of the documents listed in the table below shall apply.

AMPP/NACE/SSPC, www.ampp.org:

NACE SP0113 Pipeline Integrity Management Methods Selection and Implementation Standard Framework for
NACE SP21430  Establishing Corrosion Management Systems

NACE/ Standard Terminology and Acronyms Relating to Corrosion

ASTM G193

NACE SP21412/ Corrosion Prevention and Control Planning

SSPC-CPC 1

American Petroleum Institute (API), www.api.org:

API RP 580 Risk-Based Inspection Program

API RP 581 Risk-Based Methodology

ASTM International, www.astm.org:

ASTM E2432 Standard Guide for General Principles of Sustainability Relative to Buildings

ASTM E2986 Standard Guide for Evaluation of Environmental Aspects of Sustainabi.‘v of Iv.anufacturing Pro-
cesses

ASTM E2114 Standard Terminology for Sustainability Relative to the Perfor. 2ance of Buildings

ASTM E2129 Standard Practice for Data Collection for Sustainability Assessme 3t of Building Products

ASTM E3200 Standard Guide for Investment Analysis in Environmei .‘al v Sustainable Manufacturing

British Standards Institution (BSI), www.bsigroup.com:

PAS 2050 Specification for the assessment of the life cyc!> gi »an'iouse gas emissions of goods and ser-
vices

PAS 2060 Specification for the demonstration of car';on neurality

PAS 2080 Carbon management in buildings and infrac*r:cture

European Standards, www.en-standard.eu:

EN 15804 Sustainability of construction wiiiss =nvironmental product declarations Core rules for the prod-
uct category of construction pi2qa.cts

EN 15978 Sustainability of construc o7, works Assessment of environmental performance of buildings Cal-
culation method

International Organization for Standar.'izav.on (ISO), www.iso.org:

ISO 14020 Environmente’ s. tements and programmes for products — Principles and general requirements

ISO 14025 Environmeata. ‘ab.ls and declarations — Type lll environmental declarations — Principles and
procedure.

ISO 14040 Envi-onm. ntal management — Life cycle assessment — Principles and framework

ISO 14044 Enviror. nental management — Life cycle assessment — Requirements and guidelines

ISO 14067 G.=enhouse gases — Carbon footprint of products — Requirements and guidelines for quanti-
fication

ISO/TS 14072 Environmental management — Life cycle assessment — Requirements and guidelines for orga-
nizational life cycle assessment

ISO 409/ Greenhouse gas management and related activities — Framework including principles and require-
ments for assessing and reporting investments and financing activities related to climate change

130 10392 Sustainability in buildings and civil engineering works — General principles

1ISO 15684-5 Buildings and constructed assets — Service life planning — Part 5: Life-cycle costing

ISO 17889-1 Ceramic tiling systems — Sustainability for ceramic tiles and installation materials — Part 1:

Specification for ceramic tiles
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1ISO 21930 Sustainability in buildings and civil engineering works — Core rules for environmental product
declarations of construction products and services

ISO 21931-1 Sustainability in buildings and civil engineering works — Framework for methods of assessment
of the environmental, social and economic performance of construction works as a basis for sus-
tainability assessment — Part 1: Buildings

ISO 55000 Asset management — Overview, principles and terminology

ISO 55001 Asset management Management systems — requirements

ISO 55002 Asset management — Management systems — Guidelines for the application of 1ISO 55001
International Sustainability Standards Board (ISSB), sasb.org/standards:

N/A Metal and Mining Sustainability Accounting Standard

N/A Iron and steel producers Sustainability Accounting Standard

N/A Guide and Reference Photographs for Steel Surfaces Prepared by Dry Abrasiv > 3la.t C'eaning
N/A Oil and gas — exploration and production Sustainability Accounting Standard

N/A QOil and gas - refining and marketing Sustainability Accounting Standard

In AMPP standards, the terms shall and must are used to state requirements and are ~ons Yere’. mandatory. The
term should is used to state something that is recommended, but is not considered n-_.~da.>=,. The term may is used
to state something considered optional.

Section 1: Scope

This standard aims to provide a framework for users and their res. 2ctiv = organizations in assessing both the material
sustainability and material stewardship of their operations using reccnized industrial methods, resources, and prac-
tices built on the corrosion management framework. Some o thes 2 methods, resources, and practices are already
covered in the corrosion management system framework; howcver, some are expanded upon within this standard
using a material sustainability maturity model beyond the corrosion management framework. Therefore, this standard
aims to empower material and corrosion profession=!s (» beder deliver value from a life cycle and circular economy
standpoint while leveraging existing and emerging tocls 1. support assets, operations, enterprises, stakeholders, and
communities through the value chain.

1.1 Material Sustainability

This standard is built upo tt.e most widely accepted definition of sustainable development by the Brundtland
Commission to the Unitea M'~%ons in 1987: “Development that meets the needs of the present without com-
promising the abilitv ot iture generations to meet their own needs.”* Sustainability is generally considered to
be the intersectinn ot ~conomic performance, social performance, and environmental performance, as shown

in Figure 1.

Material - usta.nability is focused on optimization of a material’s value from its economic performance, social
perforiranc >, and environmental performance when it is designed, sourced, processed, manufactured into
products, maintained throughout the product lifecycle, and redirected at its end-of-life. Material sustainability is
als 7 connected to material stewardship where materials are introduced into and managed by society towards
e -term objectives at optimal environmental, economic, and social impacts, often in a holistic corrosion and
asse integrity management context.
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