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Disclaimers?

NSF International (NSF), in performing its functions in accordance with its objectives, does not assume or
undertake to discharge any responsibility of the manufacturer or any other party. The opinions and findings
of NSF represent its professional judgment. NSF shall not be responsible to anyone for the use of or reliance
upon this Standard by anyone. NSF shall not incur any obligation or liability for damages, including
consequential damages, arising out of or in connection with the use, interpretation of, or reliance upon this
Standard. It is the responsibility of the user of this standard to judge the suitability of the ANS/NSC for the
user’s purpose.

NSF Standards provide basic criteria to promote sanitation and protection of public health and the
environment. Provisions for mechanical and electrical safety have not been included in this Standard
because governmental agencies or other national standards-setting organizations provide safety
requirements.

Participation in NSF Standards development activities by regulatory agency representatives (federal, local,
state) shall not constitute their agency's endorsement of NSF or any of its Standards.

Preference is given to the use of performance criteria measurable by examination or testing in
NSF Standards development when such performance criteria may reasonably be used in lieu of design,
materials, or construction criteria.

The illustrations, if provided, are intended to assist in understanding their adjacent standard requirements.
However, the illustrations may not include all requirements for a specific product or unit, nor do they show
the only method of fabricating such arrangements. Such partial drawings shall not be used to justify
improper or incomplete design and construction.

At the time of this publication, examples of programs and processes were provided for general guidance.
This information is given for the convenience of users of this Standard and does not constitute an
endorsement by NSF International. Equivalent programs and processes may be used.

Unless otherwise referenced, the annexes are not considered an integral part of NSF Standards.
The annexes are provided as general guidelines to the manufacturer, regulatory agency, user, or certifying
organization.

1 The information contained in this Disclaimer is not part of this American National Standard (ANS) and has not been
processed in accordance with ANSI's requirements for an ANS. Therefore, this Disclaimer may contain material that
has not been subjected to public review or a consensus process. In addition, it does not contain requirements necessary
for conformance to the Standard.



Contents

1

(1= o1 | PP OTPRR 1
Ot R T[4 [0 1= PSSP PPUPPPPPIN 1
A o o] o U POT R TPUPPPPRIN 1
1.3 NOMALIVE FEFEIENCES ...ttt ettt e e e e e sttt e e e e e e s e s abbeeeeeaeeesasnsnbeeeaaaeeaanns 1
O I o1 = Vo] SRR PPPPPRPP 3
1.5 Alternate productS OF MALEIIAIS .........ueiiiiiiiieiiiie et e e senneas 4
1.6  Significant figures and rOUNGING ........cooiiiiiiiiiiiie e e e enneas 4
(D2 {1 71110 ] £ RO PR 4
GENETAI FEOUINBIMENES ....ciiiitteee ettt ettt ettt e e sttt e o e st b e e e e a b et e e aa b bt e e e abbe e e s anbb e e e e annbeeeeaneee 6
0 I 1= o =T - 1 ST 6
3.2 Information and formulation reqUIrEIMENTS ..........uuiii i 6
3.3 1dentification Of ANAIYLES .......cooiiiiiie e 9
3.4 Products manufactured from Annex N-2 acceptable materialS ...........cccooceeieiiiiii e 10
3.5 Restriction on use of lead containing materials ...........ccccccvvvvivi 17
1 7L ST I=Y- To oo ) (= o) o oo 11T ox £ 17
Pipes and related PrOUUCTS ..........uii ittt e e s e e e ennb e e e neee 17
RS Yoo 1P 17
N 1= 1 1o 1 18
T € 1= o U= = L = To [T =] 0 =T o £ 18
Y Vg Y o1 L= (=T o U T =10 0 T= o £ 18
4.5 EXIrACON PrOCEAUIES .....oiiiiiiiititiiee ettt et e e e e e e e b et e e e e e e e abbbe e e e e e e e e aannbebeeeaaeeaeannnnees 19
T AN g - £ 1SR 24
4.7 Normalization of contaminant CONCENIIALIONS..........uuverereierereeererererereereerereeereeeereererrrrrrerrrrrre————.. 24
4.8 Evaluation of contaminant CONCENIIAIONS ..........uueverereieririreeeeererereeerereeeeereeereereererererr ... 26
Barrier MALEIIAIS ...ttt e e e e ettt e e e e e e e s bttt e e e e e e e e e anbbereeeaeeeaaannereeeaeaens 32
ST S Tolo ] oL P PP PPPTPPPI 32
IV B = 11011 1o SRR 32
5.3 GENETAl FEQUINBIMIEIES ..ottt ettt ettt ettt ettt e e et et e e e e a bt e e ek be e e e e b be e e e e bbe e e e anbeeeeannes 33
L T Vg o] L= = To [U 1 =T 4 L= o] £ P 33
L T 1 =T 1 o T o] o Yo =T o (U P 34
5.6  Analysis Of @XIraCliON WALEK ..........ceviiiiiiiiiiiiieiiee ettt e e et e e e e e e e e eeeeeeeeeeeeeeeeeeereereeeeeeeees 38
LT A o] 0 =1 4= 11 o] o B PO O PP PP PPPPPPP 38
5.8 Evaluation of contaminant CONCENTIAtIONS ............uuiiiiiie ettt 41
Joining and Sealing MALEIIAIS ..........coiiiiiiie ettt e b e e s sbeee e 47
L R Oo 1V =T =T TP PP EPPRPPPPPPR 47
L 022 1= 11011 SRR a7
6.3 Material and extraction testing reqQUIrEMENES...........ccvvviiiiiiiiiiee e, a7
6.4 Items of special SIgNIfICANCE .........coovviiiiiiiii 48
PrOCESS MEAIA ... eeeieeiiee ettt e e e e ettt e e e e e s ettt eeeeeassan s teeeeeeeeeaaasstaeeeeeeeeaaannnreeeeeeeeeans 48
4 S Tolo T oL PP EP PP PPPPPPR 48
4 = 1101 o S 48
7.3 GENEIAl FEQUINEIMEINTS ..eiiiiiiiiie ittt e ettt e e et bt e e sttt e e e sttt e e e sbbe e e e snbbeeeeanbneeeeanes 49
7.4 SAMPIE FEQUITEMENTS ....eiiiiiiie ittt ettt e ettt e e st b e e e e sttt e e e sttt e e e sbbeeeesbbeeeeanbaeeeeanes 51
7.5  EXIACiON PrOCEAUINES .....coi ittt ettt ettt et oo e ettt e e e e e e s bbbt e e e e e e e e e nbbbeeeeaeeaeannbnneeeas 51
A T g T 1) OO PT RO 54
A A (] 5 40T 1 2= Vi o o PR 54
7.8 Evaluation of contaminant CONCENLIAtIONS ..........cveiiiiiiie i 56



T Y (=11 F= g 1 oz= 1 IR0 (<1 (o] 59

S 00 R O 1Y - Vo PP 59
S B 1< {1011 1T LR 59
8.3 Device, component, or material reqUIrEMENTS ........euiiieeiiiiiiiiiir e e e e e s e e e s s e e e e e e s srnraeeeeas 59
8.4 In-line devices, components, and MAtErialS ..........c.cevvieeiiiiiiiiiiie e 60
8.5 POE systems, components, and MEIA..........ocurieiiiiiieiiiiie et 61
8.6 Chemical feeders and gENETALOIS. ........coiiiiii ettt a e e anees 61
8.7 Other mechanical devices, components, and MAaterialS ...........cccceviuiiieiiiiie e 62
9  Mechanical PlUMBING DEVICES........cc e e e e s e e e e e e e s s e rbe e e e e e e e e e nnsnenes 64
LS I R 0 1Y /=1 =T [ PP TRUPPPPPIN 64
9.2 DEFINITIONS ..eeeiiiiiitite ettt e e oottt e e e e e e b et e e et e e e s e bbb e e e e e e e e e e bbb e e e e e e e e e b e reeeaeas 65
9.3 Device, component, or material FeqQUIrEMENTS ..........vviiiiiiiiiieieieieeeeeeeee e e e e eeee e e e e e e eeeeeeeeees 66
(S I N =y q o Lo 10 (== To I a o] ¢ 1 0= 1= L1 o o [P 66
9.5 Evaluation of normalized contaminant CONCENIAtioNS ...........occuveieiiiiiieiiiiee e 67
10 Instructions and INFOMMEALION ..........euiiiiiie e e e e e e s s e e e e e e e e snnbereeeeeas 68
Normative Annex 1 Product / material @Valuation..............uuuiiiieeiiiiiiiiieece e e e 69
N-1.1  BaCKQIrOUNG.......ccco i 69
N-1.2 General evaluation reQUIFEMENTS .........ueiiiiiiiie ittt s sbbe e s anbbe e eneee 69
N-1.3  Joining and Sealing MAatEralS ...........coouuiiiiiiiiie e 72
N S IV oY od o =TT o= |0 oV o P 74
N-1.5 Mechanical plumbING HEVICES.........coiiiiiiiiiiiii et 79
N-1.6 Collection and preservation of extraction media after eXpoSUre .........c.cccovceeeiriieeeiniee e, 81
N-1.7  AnalySis Methods ..., 82
N-1.8  NOFMAIZALION .....eeiiiieiiiee et e et e e e e e et b e e e e e e e e e s nb b e s e e e e e e e e asnnbrnneeeaens 89
N-1.9  EXtraction Water PreParatiOn............uueiiieeeiiiiiiieieee e e e sssteti e e e e s s ssntnree e e e e e s s snnreaeeeeeeeeesnsrnrneeees 95
Normative Annex 2 Acceptable MaterialS ............ooiiiiiiiiiii e 115
N-2.1 PUIPOSE .o 115
N-2.2 Evaluation of acceptable MaterialS............ocuviiiiiiiii e 115
N-2.3  EXIFACHON TESTING ..veeiiiiiiieeiittiee ettt ettt e et e e e b e e e e et e e e bb e e e e anreeeeaneee 115
N S I Lo oW g =T o] = LT o RPN 115
Informative Annex 1 Toxicology review and evaluation proCeadUreS..........cuvveviiiieeiiiiiee e 119
Informative Annex 2 Normative drinking WaLEr CrILEIA .........vviiirrieiiiiie e 121
Informative Annex 3 Informational drinking water Criteria..........cccvviiieeiiiiiciiieice e 123
Informative Annex 4 Revisions to the evaluation of [ead ... 125

Informative Annex 5 Weighted average lead content evaluation procedure to a 0.25% lead

=10 BT =10 LT o | T T TP PP PR PPPRN 127
Informative Annex 6 Water quality criteria considerations for piping materials in contact with

Lo [T 0] T 0 TR Z2 L= P 129

00 R = T Yod (o | {01 oo 129

1-6.2  Criteria (DY Material tYPE) ....coeie i ————————— 129

[-6.3  Determining HCOzs concentration from alkalinity using Standard Methods 4500-CO:2

Carbon Dioxide (Editorial reViSioNS, 2011) ........uuiiiieeiiiiiiieieee e e s irieieeeee e e s s st eeeeeesssnsrnreeeaeessesnnenes 132
Informative Annex 7 Revisions to the evaluation of [ead .............cccooueiiiiiiiii i 135

A T = T T (o 01T SR REPPR 135

[-7.2  Incorporation of revisions iNto StaNAard.............cooiiiiiiiee e 135

R N = L= Y1 (o] SRS PPRR 135

Vi



Foreword?

In response to a competitive request for proposals from the US Environmental Protection Agency (US EPA),
a Consortium led by NSF International (NSF) agreed to develop voluntary third-party consensus standards
and a certification program for all direct and indirect drinking water additives. Other members of the
Consortium include the American Water Works Association Research Foundation (WRF), the Association
of State Drinking Water Administrators (ASDWA), the Conference of State Health and Environmental
Managers (COSHEM), and the American Water Works Association (AWWA). (COSHEM has since become
inactive as an organization.) Each organization was represented on a steering committee with oversight
responsibility for the administration of the cooperative agreement. The Steering Committee provides
guidance on overall administration and management of the cooperative agreement. Currently, the member
organizations remain active in an oversight role.

Two Standards for additives products have been adopted. NSF/ANSI/CAN 60: Drinking Water Treatment
Chemicals — Health Effects covers many of the water treatment chemicals, also known as direct additives.
This Standard, NSF/ANSI/CAN 61, covers all indirect additives products and materials. Testing to
determine the potential of a product to impart taste and/or odor to drinking water is not included in this
Standard.

NSF/ANSI/CAN 61, and subsequent product certification against it, has replaced the US EPA Additives
Advisory Program for drinking water system components. US EPA terminated its advisory role in April 1990.
For more information with regard to US EPA's actions, refer to the July 7, 1988 Federal Register
(53FR25586).

NSF/ANSI/CAN 61 was developed to establish minimum requirements for the control of potential adverse
human health effects from products that contact drinking water. It does not attempt to include product
performance requirements that are currently addressed in other voluntary consensus standards established
by such organizations as the AWWA, ASTM International, and the American National Standards Institute
(ANSI). Because this Standard complements the performance standards of these organizations, it is
recommended that products also meet the appropriate performance requirements specified in the
standards of such organizations.

Water age can be a major factor in the deterioration of water quality within plumbing systems affecting
issues of both public health and aesthetic concerns. With increased water age is an increased potential for
the formation of disinfection by-products, increased corrosion, and an increased potential for microbial
regrowth. It can also lead to a loss in the effectiveness of corrosion control measures and an increased
potential for nitrification of the water.

Within NSF/ANSI/CAN 61, most extraction protocols result in exposure periods between 12 to 24 hours.
While these are appropriate for typical drinking water system use, they can be significantly less than in
others. Examples of where high water age can occur include:

— water storage tanks in rain water catchment systems where the duration may be weeks or months;

— plumbing system designs in green buildings which result of overall reduction in water usage without
a change in piping design to minimize stagnation;

— buildings where stagnant periods occur due to nonuse such as schools between semesters,
vacation homes, or seasonal buildings; and

— products on isolated lines with either long or oversized piping resulting low water turnover.

2 The information contained in this Disclaimer is not part of this American National Standard (ANS) and has not been
processed in accordance with ANSI's requirements for an ANS. Therefore, this Disclaimer may contain material that
has not been subjected to public review or a consensus process. In addition, it does not contain requirements necessary
for conformance to the Standard.



NSF/ANSI/CAN 61 compliant products are often specified in these applications yet the potential
accumulation of leachates over extended periods of exposure may or may not be addressed though this
Standard. It is important that the design of drinking water plumbing systems take into account potentials for
extended aging of water. This may include the flushing of the water piping system after extended periods
of nonuse. It is also important for managers of the drinking systems in buildings be aware of the potential
for high water age and proactively manage the system to minimize it.

This Standard and the accompanying text are intended for voluntary use by certifying organizations, utilities,
regulatory agencies, and/or manufacturers as a basis of providing assurances that adequate health
protection exists for covered products. Product certification issues, including frequency of testing and
requirements for follow-up testing, evaluation, enforcement, and other policy issues, are not addressed by
this Standard.

It is the intent of the Joint Committee to eliminate the extraction water specified in Table N-1.3a from the
Standard after August 2020, or a period of five years from the adoption of Table N-1.3b. Use of either
Table N-1.3a or N-1.3b provides for transition during this period. Certification bodies and other users of this
Standard are strongly encouraged to perform periodic assessments of the effects of this change and
provide feedback to the Joint Committee.

In 2020, the Joint Committee developed proposed changes designed to increase the public health
protection of this Standard relative to the evaluation of lead leaching from endpoint devices. Due to the
significant impact of these changes, the Joint Committee has established an extended effective date for the
requirement to become mandatory on January 1, 2024. This effective date was selected to provide
manufacturers a reasonable time to reengineer products to meet the new requirements, to have them
tested, and to make them available in the marketplace. This date is based on the date of product
manufacture. Manufacturers and certifiers are encouraged to actively pursue conformance to the new
requirement prior to January 1, 2024. For clarity, the Joint Committee has placed the pending requirements
in an informative annex.

All references to gallons (gal) are in US gallons.

This Standard was developed by the NSF Joint Committee on Drinking Water Additives — System
Components using the consensus process described by the American National Standards Institute and the
Standards Council of Canada’s Requirements and Guidance. At the time of approval, the Joint Committee
consisted of 9 public health / regulatory, 9 industry, 6 product certifier / testing lab, and 8 user
representatives.

This Standard is designated as a National Standard of Canada (NSC) in compliance with requirements and
guidance set out by the Standards Council of Canada (SCC).

This edition of the Standard contains the following revisions:
Issue 153

This revision modifies the minimum analysis requirements for several materials under Table 3.1 and adds
a footnote to the table.

Issue 154

This revision corrects an error found under the product / material evaluation procedures in Section
N-1.8.9.2.

Issue 155

The flux sample preparation method was revised under Section N-1.3.2.5.



Issue 156

This revision adds an optional, more stringent requirement for lead release for Section 9 devices
(Section 9.5.1.1). It also adds a definition for the term consumer-facing.

Suggestions for improvement of this Standard are welcome. This Standard is maintained on a Continuous
Maintenance schedule and can be opened for comment at any time. Comments should be sent to:
Chair, Joint Committee on Drinking Water Additives — System Components at standards@nsf.org, or c/o
NSF International, Standards Department, PO Box 130140, Ann Arbor, Michigan 48113-0140, USA.
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SCC Foreword

A National Standard of Canada is a standard developed by a Standards Council of Canada (SCC)
accredited standards development organization, in compliance with requirements and guidance set out by
the SCC. More information on National Standards of Canada can be found at <www.scc.ca>.

SCC is a Crown corporation within the portfolio of Innovation, Science and Economic Development (ISED)
Canada. With the goal of enhancing Canada’s economic competitiveness and social well-being, SCC leads
and facilitates the development and use of national and international standards. SCC also coordinates
Canadian participation in standards development, and identifies strategies to advance Canadian
standardization efforts.

Accreditation services are provided by SCC to various customers, including product certifiers, testing

laboratories, and standards development organizations. A list of SCC programs and accredited bodies is
publicly available at <www.scc.ca>.

Xiii



Consortium Organizations

NSF International

Popularly referred to as NSF, NSF International is a noncommercial agency. It is incorporated under the
laws of Michigan as a not-for-profit organization devoted to research, education, and service. It seeks to
solve problems involving man and his environment. It wishes to promote health and enrich the quality of
life through conserving and improving that environment. Its fundamental principle of operation is to serve
as a neutral medium in which business and industry, official regulatory agencies, and the public come
together to deal with problems involving products, equipment, procedures, and services related to health
and the environment. It is conceived and administered as a public service organization.

NSF is perhaps best known for its role in developing Standards and Criteria for equipment, products, and
services that bear upon health. NSF was the lead organization in the Consortium responsible for developing
this Standard. NSF conducts research; tests and evaluates equipment, products, and services for
compliance with standards and criteria; and grants and controls the use of NSF registered Marks.

NSF offers product certification (listing services) for all products covered by its Standards. Each program
has established policies governing the associated product evaluation, Listing Services, follow-up, and
enforcement activities. The NSF Listing Mark is widely recognized as a sign that the product or service to
which it relates complies with the applicable NSF Standard(s).

Water Research Foundation

The mission of the American Water Works Association Research Foundation (now the Water Research
Foundation), is to sponsor practical, applied research on behalf of the drinking water industry of North
America. The scope of the research program embraces all aspects of water supply operation, from
development and maintenance of water resources to treatment technologies and water quality issues, from
storage and distribution system operations to health effects studies and utility planning and management
activities. Water Research Foundation (WRF) serves as the centralized industry institution for planning,
managing, and funding cooperative research and development in drinking water, including the subsequent
transfer of technology and results for practical application by the water utility community.

WRF's purpose in this cooperative program is to provide a communication link with the water utilities

throughout North America and serve as the focal point for identification of research needs of the water
supply industry with respect to the additives program.

The Association of State Drinking Water Administrators

The Association of State Drinking Water Administrators (ASDWA) is a nonprofit organization whose eligible
membership is comprised of drinking water program administrators in each of the 50 states and seven US
territories. Through the organization, representatives speak with a collective voice to Congressional
committees, the United States Environmental Protection Agency (EPA), professional and trade
associations, water utilities, and the general public on issues related to state drinking water programs. With
its mission of protecting the public health through assurance of high-quality drinking water, and promoting
responsible, reasonable, and feasible drinking water programs at the state and federal levels, the
Association is a valued contributor to the consortium, and to the program. It provides the link between the
additives program and the state drinking water programs.
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The Conference of State Health and Environmental Managers

The Conference of State Health and Environmental Managers (COSHEM), known formerly as the
Conference of State Sanitary Engineers (CSSE), is currently inactive as an organization. It brought to the
consortium expertise and involvement of state health and environmental program managers. The
Conference was the focal point for health concerns of all state environmental programs, including drinking
water, wastewater, air, solid and hazardous wastes, radiology, occupational health, and food. A standing
committee on water supply focused on drinking water issues and kept the membership informed. The
Conference played an important role early in the program through two-way communication with state health
and environmental program decision makers.

American Water Works Association

The purpose of the American Water Works Association (AWWA) is to promote public health, safety, and
welfare by improving the quality and increasing the quantity of water delivered to the public, and to
developing and furthering an understanding of the problems relating thereto by:

— advancing the knowledge of the design, construction, operation, water treatment, and management
of water utilities;

— developing standards for procedures, equipment, and materials used by public water supply
systems;

— advancing the knowledge of problems involved in the development of resources, production, and
distribution of safe and adequate water supplies;

— educating the public on the problems of water supply and promoting a spirit of cooperation between
consumers and suppliers in solving these problems; and

— conducting research to determine the causes of problems with providing a safe and adequate water
supply, and proposing solutions thereto in an effort to improve the quality and quantity of the water
supply provided to the public.

AWWA brings to the Consortium its established position as the largest public drinking water association in

North America, with a broad membership that includes utilities, consultants, manufacturers / distributors /
agents, contractors, and other organizations with a direct interest in drinking water.
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NSF/ANSI/CAN Standard
for Drinking Water Additives —

Drinking Water System Components —
Health Effects

1 General
1.1 Purpose

This Standard establishes minimum health effects requirements for the chemical contaminants and
impurities that are indirectly imparted to drinking water from products, components, and materials used in
drinking water systems. This Standard does not establish performance, taste and odor, or microbial growth
support requirements for drinking water system products, components, or materials.

1.2 Scope

1.2.1 This Standard is intended to cover specific materials or products that come into contact with:
drinking water, drinking water treatment chemicals, or both. The focus of the Standard is evaluation of
contaminants or impurities imparted indirectly to drinking water. The products and materials covered
include, but are not limited to, process media (e.g., carbon, sand), protective materials (e.g., coatings,
linings, liners), joining and sealing materials (e.g., solvent cements, welding materials, gaskets), pipes and
related products (e.g., pipes, tanks, fittings), mechanical devices used in treatment / transmission /
distribution systems (e.qg., valves, chlorinators, separation membranes, point-of-entry (POE) drinking water
treatment systems), and mechanical plumbing devices (e.g., faucets, endpoint control valves).

1.2.2 Point-of-use (POU) drinking water treatment devices are not covered by the scope of this Standard.
1.3 Normative references

The following documents contain requirements that, by reference in this text, constitute requirements of this
Standard. At the time this Standard was balloted, the editions listed below were valid. All documents are
subject to revision, and parties are encouraged to investigate the possibility of applying the recent editions
of the documents indicated below. The most recent published edition of the document shall be used for
undated references.

21 CFR Part 58, Good Laboratory Practice for Nonclinical Laboratory Studies®

40 CFR Part 136, Guidelines Establishing Test Procedures for the Analysis of Pollutants*

40 CFR Part 141, National Primary Drinking Water Regulations*

40 CFR Part 160, Good Laboratory Practice Standards*

3 US Department of Health and Human Services, Public Health Service, Food and Drug Administration.
10903 New Hampshire Ave, Silver Spring, MD 20993. <www.fda.gov>

4 US Government Publishing Office. 732 North Capitol Street NW, Washington, DC 20401.
<www.govinfo.gov/app/collection/cfr>





