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Disclaimers’

NSF, in performing its functions in accordance with iks objectives, does not assume or underlake to dischamge
any responsibility of the manulacturer or any other party. The opinions and findings of MSF represent its pro-
fessional judgment. NSF shall not be responsible b anyone for the use of or reliance upon this Standard by
anyone. N5F shall not incur any obligation or liability for damages, including consequential damages, arising
out of ar in connection with the usa, interprataiion of, or raliance upon this Standard.

MSF Slandards provide basic critaria to promote sanitation and pratection of the pubic heallb. Provisions for
mechanical and electrical safely have not been included in this Standard because governmental agencies or
ofher national standands-satting organizations provide safaty mquirements.

Participalion in NSF Standands development aclivities by regulatory agency representatives (faderal, local,
state) shall not constitute their agency's endorsement of NSF or any of its Standards.

Preferance is given to the use of performance criteria measurable by examinalion or testing in NSF Standards
development when such performance criteria may reascnably be used in lieu of design, materials, or con-
struction crileria.

The illustrations, if provided, are intended o assist in understanding their adjacent standand requirements.
However, the illusirations may notinclude alf requirements for a specific product or unil, nor do they show 1he
only method of fabricating sudh amangements. Such partial drawings shall not be used o jusiify improper or
incomplete design and construction.

Unless otherwize referenced, the annexes are not considered an integral parl of WSF Standards. The an-
nexes ara provided as general guidelines to the manufacturer, regulatary agency, user, or certibying organiza-
tion.

1 The information contained in this Disclaimer is not part of this American Malicnal Standard (ANE} and has not baen
processed in accomdance with ANSI s requirements for an ANZ, As such, this Disclaimer may contain malerial that has nol
been subjecled o public review or 8 consensus process. In addition, it does naot conlain requirements necassary far con-
formance o the Slandad,
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Foreword”

I résponss to s competitive request for proposals kam tha ULS, Envirenmental Protection Agency (USEPA},
a Consortium led by M5F Intemalional {(MSF} agreed to develop volunlary third-parly consensus skandards
and a certification program for all direct and indirect drinking water additives, Other members of the Consor-
tium include the American Water Works Association Research Foundation, the Association of Stale Drinking
Water Administrators, the Conference of State Health and Environmental Managears, and the Amarican Waler
Works Assaociation. {COSHEM has since bacome inaclive as an organizalion.} Each organization was repre-
sentad on & steering committes with aversight responsibility for the administration of the cooparative agree-
ment. The Sleering Commitles provides guidance on overall administration and management of the coopera-
tive agresment. Currantly, the member organizations remain activa in an aversight ole,

Two standards for additives proeducts were developed. NSFAAMSI B0 — Dvinking waler treatment chemicals —
Health affects covers many of the water treatment chemicals, also known as direcl additives. This Slandard,
MEFAMSI 61 — Drinking waler system componetis — Heafth effects, covers all indirect additives products
and matenals, Tesling o determine the potential of a product to impart Laste andfor odor to drinking water is
not included in 1his Standard.

NEFAMSI B1 was developed 1o establish minimum requiremenls for the conkeal of polential adverse human
health effects from products that contact drinking water. It does not attempt to include produd performance
requirerments that are currently addressed in other volunlary consensus slandards eslablished by such or-
ganizations as the Amencan Waler Works Association, the American Society for Testing and Materials, and
the American Mational Slandards Institule. Because this Standard complements the performance standards
of thesa organizations, it is racommendad that praducls also mest the apprapriate performance raguiremanls
specified in the standards of such organizations.

NSFIANSI 61, and subsequent product certification against it, has replaced the USEPA Additives Advisory
Pragram far drinking water systam components. USEPA terminated its advisary rola in Apil 1280, For more
information with regard to USEPA's aclions, refer to the July 7, 1888 Federal Register (3FR25586).

This Standard and the accompanying text are intended for volunlary use by certifying organizations, utilities,
regulatory agancies, and/or manufaclurers as a basis of providing assurencas that adequale health protaction
exists for covered producis. Produci certification issues, including frequency of testing and requiremenls for
follow-up testing, evaluation, enforcement, and other policy issues, are nol addressed by this Standard.

Water conlaci materials in Drinking Water Treatment Unils lisled under NSFFANSI 42, 84, 53, 55, 58, and 62
are ested and evaluated under a separata protocsl kam NSFANS] 81 with critaria which wera developed
specifically for the intended end-use. NSF 61 lisling should not be additionally required for acceptance of
thesa listed units for waler conlact application.

This varsion of the Standard (NSF/ANS| 61-20028) corects two equations that were inadvertently changad
when reformatted (see B8 9.2).

The HSF/ANSI §1-2002 versien of this Slandard includes the lollowing revisions:

— Therequirements of NSF/ANS 61 Saction §, Joining and sealing makenals, define o different ex-
posure procedures, one for joining and sealing materials exclusively used with pipes and fittings and
one for all other joining and sealing applications, Seclion & has been updated to restore the hamaoni-
zalion between the sxposure protocols for Seclion & joining and sealing malerials used wilh pipe and
fittings and the applicable portions of Sedion 4, Pipes and related products,

2 Tha informalion contained in this Foreword is nol pearl of this American National Standard (ANS) and has nol been proc-
assed in accordance wilh AMSIs requirermnents for an ANS. As such, this Foreword mey conlain malenal that has not
bean subjected to publlc review or 8 consensus process. In addiion, It does not contaln regulreameants necessary for con-
formance fo the Slandard.



— Seclion 8 of NSF/ANSI 61 addresses a wide varielty of mechanical devices that are inslalled through-
out the water distribution systern_ In order to clarily testing requirements for the several different
categories of devicas coverad by this seclion, addibonal language has been added {o section 8 that
references the appropriate Annex B conditioning, exposure, and normalization requirements for sev-
aral categories of machanical devices (see 8.4, 8.5, and 8.6). Specifications for tha sxposura of de-
vices with inlemally threaded areas have also been defined. Since the majority of the threaded area
will be covarad under normal inslallation condilions, the sudace area componant of he normalization
factor shall include only 25% of the threaded area {see annex B, seclions B 4 1and B 8.3.1). De-
vices thal ame connecled to pipes or tubing products under normal installation may be exposed in that
manner as well, in order to most closely represent end use condilions {see annex B, section B .4 2).

— The previous reagent water specificalion was reviewed to determine whelher more generic speciica-
llons could be established. The pravious speclfications in ANSKNSF 80 and 51 wers based on the
used of reagent waler meeting the criteria of ASTM D 1193 Type Il waler, The Type || specification
diclates processing by distillation, and also has imitalions on conductivily, resistivity, tolal organic
carbon, sodium, chlorides, and total silica. The change allows for the use of a grealer range of water
tragiment options, such as reverse osmosis and ion exchange, in addition to distillation. 1t also speci-
fies limitz for resistivity, total organic carbon, and a limitation on the amount of the target analyte that
may be present. The proposed change is consistent wilh reagent water specifications for validated
analylical methods such as those authored by USEPA,

Thiz Standard was developaed by the NSF Joint Committee on Drinking Water Additives using the consensus
process described by the American Nalional Standards Instilute.

Suggeslions for improvement of this Slandarg are welcome. Commenls should be sent to Chair, Joint Com-
mittee on Drinking Waler Additives, /o NSF Internalional, Slandards Departmant, PO Box 130140, Ann Ar-
bor, Michigan 481130140, USA,



Consorlium organizations®
NSF International

Popularly refarred to as NSF, NSF Intermational is a noncommarcial agancy. |t 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 rman and his environmant, ltwishes to promote health and enrich the guality of lifa through
conserving and improving that environment. Iis fundamental principle of operation is Ip serve as a neutral
roedium in which businass and industry, official regulatary agencies, and the public come togather to deal with
problems involving products, equipment, procedures, and services related to health and the environment. It is
concaived and administerad as a public service organization,

NSF is perhaps best known forits roke in developing standards and crilena for equipment, products, and ser-
vices that bear upon health. NSF was the lead organization in the Consorlium responsible for developing this
Standard. MSF conducls research; tesls 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 cerfification {Listing Services) for all products covered by its standards. Each program has
established policies goveming the associated product evaluation, Listing Services. folkow-up and enforcement
aclivities. Tha NSF Listing Mark = widely recognized as a sign that the product or service to which it relates
complies wilh the applicable NSF standard(s).

AWWA Rasearch Foundation

The mission of e American Watar Works Association Research Foundation (AWWARF) is to sponsor prac-
tical, applied research in behalf of the drinking water industry of North America. The scope of the research
program embraces all aspects of water supply operalion, from development and maintanance of watar re-
sources to realment technologies and water quality issues, rom storage and distribution system operations
to heallh effacts studies and ulility planning and managemant aclivitias, AWWARF serves as the cenlralized
industry institulion for planning, managing, and funding cooperalive research and development in drinking
water, including the subsequent transfer of technolagy and results for practical applicstion by the waler ulility
community.

AWWARFs purposa in this cocperative program is to provide a communication link wilh the water utilitios
throughout Horth America and serve as the local point for identification of research needs of the water supply
industry with respect to the addibves progrem.

The Association of Slate Drinking Water Administrators

The Association of State Drinking Water Administrators (ASDWA) is a nonprofit arganization whose eligible
membarship is comprisad of dnnking water program administrators in each of the 50 stabes and seven U.S.
termilpries. Through the organization, representatives speak with a collective voice to Congressional commit-
tees, tha United States Environmental Protection Agancy (EPA), professional and trade associahons, water
utilities, and the general public on issues ralated to state drinking water programs. With its mission of protect-
ing the public health through assurance of high quality drinking water, and promaoting responsible, reasonable,
and feasible drinking water praograms at the state and federal levals, the Association is a valued contributor o
the consortium, and tothe program. |t provides the link Between the addilives program and the state drinking
water programs.

2 The informaltion contained in this seclion is not part of this Amearcan Mational Standard (ANS)and has nat bean proc-
essed in accordance with ANZs requiraments for an AMSZ., As such, this seclion may cenlain material that has not bean
subjecied o public review o 8 consensus pracass. In addilicn, il does nat conlain requirements necessany for conlar-
mance 1o the Standard.
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The Conference of State Health and Environmental Managers

Tha Corfererce of Slate Haalth and Envirenmental Managers (COSHEM), known formerly a3 the Gonference
of Siale Sanitary Engineers {CSSE), is currently inaclive as an organization. It brought to the consorlium ex-
partise and involvemnant of state health and envircnmenlal progrem managers. The Conferance was the focal
point for health concemns of all slate environmental programs, including drinking water, wastewater, air, solid
and hazardous wasbes, radiological, occupational, health, and food. A standing committea an water supply
focused on drinking water issues and kept the membership informed. The Conference played an important
role garly in the program through two-way commuricalion with state health and environmental program deci-
sion makers.

American Water Works Association
The purpose of ihe American Water Works Association (AWWA) is to promole public health, safety, and wel-
fare by improving the quality and increasing the quaniity of water delivered b the public, and to developing

and furthering an understanding of the problerms relaling thereto by:

- advancing the knowledge of the design, construction, operation, water treatment and managerment of
water utilities;

—  developing standards for procedures, equipment, and malerials used by public walter supply systems;

- advancing ihe knowledga of problems invaved in bhe development of resaurcas, production, and dis-
iribution of safe and adequate water supplies;

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

= conducting research to daterming the causes of prablems of providing & safe and adequate waler
supply and proposing solulions thereto in an eflorl to improve the quality and quantity of the water supply
pravided to the public.

AWWA brings o the Consortium s established pasition as the largest public drinking water assodation in

Mol America, wilh a broad membership that  includes  ubilitias,  consultants,  manufaciur-
ersfdistibudorsfagents, contraclors, and other organizations with a direcl inlerest in drinking water.

i
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NSF/ANSI Standard
for Drinking Water Additives —

Drinking water system components —
Health effects

1 Purpose, scope, and normative references

1.1 Purpose

This Standard establishes minimum health effects requirements for the chemical conlaminants and impurities
that are indirectly imparted to drinking water from products, companants. and materials used in drinking water
systems. This Standard does not eslablish performance, taste and odor, or microbial growlh support require-
ments for drinking water system products, compaonants, or materials,

1.2 Scope

1.2.1 This Slandard 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 comaminants or
impurities imparled indirectly to drinking water. The products and materials covered include, but are not lim-
ited to, process media {carbon, sand, elc.). protective matenals {coatings, linings. liners. ek, ). joining and
sealing materials {zolvent cements, welding materials, gaskets, ete ), pipes and related products {pipes,
tanks. fittings. etc.}), mechanical devices used in treatmeniransmission/distribution syslems (valves. chlorina-
tors, separation membranes, elc.), and mechanical plumbing devices {faucets, endpoint control valves, etc.).

1.2.2 Point-of-use and point-of-entry drinking water treatment devices are not covered by the scope of this
Standard,

1.2.3 Fire hydrants are not covered by the scope of this Standard.
1.3 Hormalive references

The following documents contain requirements, which by reference in this text, constitute requirements of this
Standard.

APHA, Standard Methods for the Examinalion of Waler and Wastewater, twentielh edition”
ASTM C31/C31M-00e1, Standard Practice for Making and Curing Concrete Test Specimens in the Field
ASTM C108/2109M-83. Standard Test Method for Compressive Strength of Hydrautic Cement Mortars”

ﬂ?} M 19201 92M-00, Standard Fractice for Making and Cunng Concrele Tes! Speaimens i the Labora-
fen

* Amarican Public Heatth Association (APHA)Y, 800 | Street, NWY, Washington, DC 20001

" ASTM, Inc.. 102 Barr Harbor Crive, West Conshahoche. PA 18428-2858
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ASTM C511-98, Standard Spectlication far Maist Cabinets, Motst Rooms, and Water Storage Tanks Usedin
the Testing of Hydraulic Camenis and Concretes”

ASTM C778-00, Standard Specification for Standartd Sand”

ASTM D2855-96, Standard Prachice for Making Solvent-Cemented foints with Poly(Viny! Chinride) (PVC)
Pipe and Fittings”

ASTM D3182-89 (1984, Standard Fractice for Rubber - Malertals, Equipmert!, and Procedures for Mixing
Standard Compounds and Preparing Standard Vulcanized Sheats”

ASTM F453-9Y Slandard Specification for Solvent Cements for Chiornated FolyiVimy! Chionide) (CPYC)
Plastic Pipe and Filttings®

ANSIHAWWA B100-86, AWWA Standard for Filtering Malerial’

ANSIAWWA 0652-92 AWWA Standard for Disinfechion of Waler-Storage Facitities”

NSFIAMSI 60 — 2002, Drinking water ireatment chemicals - Health effecls

QECD, OECD Guidelines for the Testing of Chericals, May 1998

USEPA-600/4-73-020, Mefhods for the Chemical Analysis of Water and Wasfes, March 1983°
USEPA-600/4-B0-032, Prescribed Procedures for Measurement of Radioactivity in Drinking Water
USEPA. ffealth CRects Testing Guidelines, 40 CFR Part 758°

USEPA. Good L aboratory Practice Standards, 40 CFR Part 160”

USFDA. Good Laboratory Practice for Non-Clinical L aboratory Studies. 21 CFR 58 °

L.IEFE:.;&. Tomizological Pringiples for the Salety Asscssment of Dircct Food Additives and Coler Additives in
Food

1.4 Limitations

The requirements of thus Standard are imited to addressing potential heallh effects, except where specific
application and poformance standards arc refercnced, This Standard docs not ostablish taste and odor ro-
guirements for drinking water system products and matenals. The crileria set forth in this Standard cover
products preduced by goed manufacturing practices and generally recognized manufacluring processes. As
the presence of unusual or unexpected impurities 15 frequently dependent upon the method of manufacture
and the quality of raw matcrial used, products prepared by other than recognized methods of manufacture or
with unusual raw materials shall be fully evaluated in accordance with 3 of this Standard (general require-
ments). Products that have been evaluated and found ko meet other NSF standards having health require-

8 armer can Water Works Association (AW A), 666 Cuincy Avenue, Denver, CQ BO233-9813

T Crganization for Econemic Cooperation and Development (OECD), 2 Rue Andre Fascal, 75775 Faris Cedex 16, France
¥ USEPA, Envircnmental Monitaring and Support Laboratony, Cincinnati, OH 45268

? Superirtendent of Documents, L3, Government Printing OFice, Washington. DC 20402

" JSFDA, 5600 Fishers Lane. Rochville, MD 20857
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ments gquivalent to 1his Standard as indicated in each section shall be acceptable for drinking water applica-
tions without separate evaluation under this Slandard.™

1.5 Alternate products or materials
While specific matenals are stipulated in this Standard, drinking water system products or components that

incorporate alternate materials shall be acceptable when it is verified that the predud or componert meels the
applicable requirements of the Standard based on its end uze.

2 Definitions

Terrns used in this Standard thal have a specific technical meaning are defined hers.

2.1 analytical summary: A list ofthe analyies and analytical procedures. both chemical and microbiological,
which are zelected to determine whether a product is compliant to the requirements of the Standard; analytes
may be either product specific or formulation dependent.

2.2 atthe tap: Referring o the point-of-delivery or point-gf-use for drinking water.

2.3 cold water application: A product applicationthat is not intended toresultin exposure for extended peri
ods to water in excess of ambient water tem perature.,

2.4 contaminanl: Any physical, chemical, biolegical, or radiglogical substance or matler in water.

MOTE — Cons stenk with the definition in the Federal Safe Orinking Water Act, a contaminant can have either a bane-
liial wr detrinmmal effect on the puatasility of water.

2.5 direct additives: A trcatment chemical and ils comaminants dircolly added to waler during the preduction
of drinking water,

2.6 distribution system: The system of conduits orthe network of pipelines (located pnmanly inthe sireets)
through which a pnmary domestic water supply is distributed to consumers. In plumbing codes, this torm is
apphed io all the hat and cold water piping installed in puildings.

2.7 drinking water: Waler intended for human consumption.

2.B good manwfacturing practices: The prachice of maximizing the purity of products and materals by
maintaining and practicing appropriate quality control and quality assurance procedurcs.

2.9 hotwater application: A product application that is intended ko result in exposure for extended periods to
water that has been raised from ambignt temperature.

210  indirect additives: Contaminants that are exiracted into drinking waler through contact with the sur-
faces of materials, companents, or products used for its Irgatment, storage, transmission, or distribution.

211 manufacturer: A corporation, company, or individual that producas, formulates, packages. or re-
packages producis, components, and materials that are inlended Lo be in contact with drinking water.

212 maximum comaminant level {(MCL}: The maximum concantration of a regulaled contaminant that is
permitted in @ public drinking water supply. as defined under the Federal Safe Drinking Water Act.

" Firal azceptance of 3 product for drinking water application is the responsikility of the appropriate federm | state, or lacal
regulatary agent.
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MOTE — |f the marufacturer requests review te relevant alternate -egulatery requirements. the certifying agency can
consider altarnative regulatory levels, e.q.. Caradian Maximum Acceplable Concentrations (MALCS].

213 normalization: The process of adjusting laboratory exiraction results by accounting for difflerences
between laboratory and field suace area-to-volume ratios Lo reflect the contaminant concertration at the tap.

2.14 normalizad concontration: A value for a contaminant concentration from a labaratory extraciion test
that has been adjusled to reflect the potential contaminant concentration at the tap.

215  point-of-entry systam: A system with an inlet connection of 25.4 mm {1 in} or less that contacts all
or a majority of the water entering the facility.

216 point-of-use system: A system located at a single tap or multiple taps that does nol contact the ma-
jority of water entering the building or residence.

217 shorl-term exposure level {S3TEL): A maximum concentration of a contaminant that is permitted in
drinking water for an acute exposure calculated in accardance with annex A of this Standard.

2.18 single product allowakle concentration {SPAC): The maximum concentration of aconlaminantin
drinking water that @ single product is allowsd to contribute as defined by annex A of this Standard,

2.19  total allowable concentration [TAC): The maximum congentralion of a nonregulaled contaminani
allowed in a public drinking water supply as defined by annex A of this Standard.

2.20 transmission system: A system of conduits through which a primary water supply is transmitted to
ihe distribulion system.

3 General requirements

3.1 General

311 Preduct and material infermation described in 3.2 shall be used to doterming the spocific soction {4
through 9} under which a product or material shall be evaluated.

3.1.2  Products or materials whose intended uses fall under more than one sectign ofthus Standard shall be
cvaluated under the seclion having the most rigorous cvaluation conditions,

MOTE — Rigorous conditinns are typically associabed with shorter condition ng parieds, longar exposure pariods,
highar surface area-to-volume ratios, ang higher axposuna termparatures,

3.2 Information and fermulatien requirements

The following information shall be reviewed to determine the appropriate analylical testing and to ensure that
the potential health effects of products or materials are accurately and adequately identified:

— the product section{s) under which the produgd, componeant, or material is coverad and the intendead
function or end use of the product or the material:

— for assembled products or components. a list of all of components and matenals and their corre-
sponding surface areas that come into direct contact with water;

— when appropriate, the total velume of water that the product can hold when filled to capacity,

— the expected service life of the product;
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— the anticipated minimum, maximum. and average valumes of water that come into contact with the
product, component, or material during a 24-h period;
— complete formulation information for each water contact material as applizable:

— the composition of the formulation {e.q., percent or parts by weight for each chemical in the for-
mulation or reference to a standardized matenal specification):

— achemical abstract number {CAS no.), name, trade designation, and supplier for each chemical
present in the formulation and a Material Safety Data Sheet (MS0S], when available: and

— anindication as to whether the chemical is an ingredient, reactant, or processing aid.

— the maximum temperature to which the product, component. or material is exposed during its in-
tended end use;

— adescriptionfclassification of the manner in which the preduct or material is manufactured, handled,
and packaged;

— when available, a list of the known or suspecled impurities within the product or material and the
mazimum percent or parts by weight of each impurity;

— when available, the sclubility, hydrolysis products, and extraclion rates of chemicals wilthin the prod-
uct or material: and

— when available, a list of published and unpublished toxicological studies relevant to the chemicals
and impurities present in the product, component, or material.

3.3 Idemtification of analytes
For all products and materials, the farmulation information required in 3.2 shall be reviewed for completeness
{a.q.. allformulations total 1004%). and o determing whether a minimum test battery hias been established for
cach water contact material (sce table 3.1} The availability of an establishcd minimum tost battery shall not
preclude performance of a formulabion review to identify any formulation-dependent analyles (see 3.3.1).
137 Formulation-dependent analysis selection
For all water contact matenials, the formulation informahon descrbed in 3.2 shall be reviewed, and formula-
tion-dependent analyles shall be identified for cach water contact matenal. The criteria for seloction of a for-
mulation dependent analyle shall include, but nct be limited to, the following:

—  knowwn or suspected toxicty of the subslance or its byproducl{s):;

— high water sclubility of the subslance;

— monomer(s) of polymeric ingredientLs;

— high probability of extraction of a subslance or its byproduclys) at loxicologically significant concentra-
tions,; and

extraction or migration infgrrnation for the substance provided by the manufacturer.
3.2.2 Established minimum test batteries

The materials listed in table 3.1 shall be tested for the indicated analyses and any formulation-dependent
analyses identified during the formulation-dependent analye selectian,
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3.4 Products manufactured from annex © acceplable materials

Products manufaclured entirely from annex C materials shall not be required to undergo exraction testing for
material-zpecific analyles of interast. However, extraction testing for contaminants contributed by processes
specific to a production site shall be considered as formulation-dependent analdes, Annex C contains the
evaluation requirements for qualification as an acceptable material.
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Table 3.1 — Meterial-specific analyses

Material type

I

Required analyses

Pipeffitting/device materials

asphaltic-coated ductile iron

GCMS base."neutral scan (speciiic for carbonyls and non-aramatic hy-
drocarbons)’', volatile organic chemlcals {vOCs). polynuclear aromalic
hydrocarbons {PNAs). regulated metals®, malybdenum. vanadium, man-
ganese

brass regulated metals’, zinc, nickel
concrete regulated metals”
copper regulated metals”

galvanized steel

regulated metals”, zinc, nickel

stainless steel

regulated metals’. nickel

Plastic materials

acetal (ALY palyorymethyleng
{FOM]

formaldeh].rde VOUCs, regulated metals®, phenolics (by GUMS basefacid
scan)', acetal oligorners {by GCIMS basefacld scan)

acrylonitrile-butadiene-styrens
{ABS)

acrylonitrile, 1,3-butadiene, styrene. regulaled metals®, VOCs, phenolics
{by GC/MS basefacid scan)

cross linked polyethylene (PEX)

GCJMS VOIS, requlated metals phenolics (by GGMMS bazefacid
scan) . methanol teri-butyl alcohol”®

nylon 6§

caprolactam, nitrogen-containing extractants (by GC/MS base/neutral
scan)', VOCs, regulated metals”, phenalics (by GCIMS basefacid scan)

other nylons

nitragen-conlaining extractants (by GC/MS basemeulral scany’, VOCs,
regulated metals®, phenolics {by GC/MS basefacid scan)’, nylon mono-
Mars

polybutylene (FB)

YO Cs, requlated metals®, phenalics (by GC/MS basefacid scan)’

polyethdene (PE)

VOCs, regulated metals®, phenalics {by GC/MS basefacid scan)’

polyphenylens oxide (PPO)

dimethyl phenDI YOCs, regulated metals®, phenclics {by GC/IMS
haselacid scan)’

polyphthalamide (PFPA)

hexamethylene digmine, lerephthalic acid. |sophthallc acid. WOCs, regu-
lated melals®, phenolics (by GCIMS basefacid scan)’

polyprapylene (FP)

VOCs, regulated metals®, phenolics {by GC/MS baselacid scan)

palysuiphone including
palylphenylene sulphons]
{PP3L))

sulphone monomer. YOCs, regulated metals®, phenclics {(by GCIMS
baselacid scan)’

polyurethang (PUR)

GC."MS VOCs, regulated motals®, phonolics (by GG/MS basc/acid
scan}

palyviryl chloride (PYC) and
chlorimated polyvinyl chloride
{CPVC)

regulated metals”®, phenohc& VYOCs, tin". antimony”. residual vimy chlo-
ride rmonomer {RYCMY

polyvinyl chloride (flexible)

‘u"OCs regulated metals phenalics {by GC/MS basefacid scan) . phtha-
lates”. RVCM® tin®, zine®

Elastomer matarials

slyrene-butadieng rubber {SBR)

ethylene-propylene-diene GCIMS , vOCs, phenglics (by GC/MS baselacid scan)', phthalates’,
manomer {EPDR) PNAs'
flucroelastomer GCIMS |, VOGCs, phthalates’
soprene GCIME | VOCs, phenolics (by GU/MS baselacid scan), phihalates’,
P PNAs'. isoprene monomer
" " - T 7
naoprens Eﬁ;ﬂ;:& éh\ifggps;.erp:genohcs (by GL/MS baselacid scan) , phthalatss’,
nitnle-butadiene rubber {MEBR, | GCIMS | V0OCs, phanclics (by GG/MS basefacid scan), phthalatas’,
BUMA-N) PNAs' 1.3-butadiene. acrylonitrile
GCIMS | VOCs, phenolics (by GUMS baselacid suan), phthalkates’,

PNAs' 1.3-butadiene. styrene
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Table 3.1 — Meterial-specific analyses

Material typa | Reguirad analyses
Barrier materials

regulated metals®. molybdenum. vanadium, manganese, YO Cs. GC/MS
asphaltic coatings basefneutral scan (specific for carbonyls and non-aromalic hydrocar-
bans] . PNAs

GC/MS (baseneutraliacid scan), hisphenl A, bisphencl A-giglycidyl

epoxy coalings  {liquid and cther”,  bisphenol A-diglycideryl cther’, bisphenol A-propaxylate”,

powder) epichlorohydnin, VOCs, solvent and reactive diluent additives '
palyestor coatings GC/MS {basc/ncutraliacid scan). VOCs, residual monomers'
polyurethane coatings GCIMS (base/neutrallacid scan), VOCs

GCIMS | regulated metals®, dioxins and furans *, radicnuclides, glycols

Faortland and hydraul rmen \
ortland and hydr aulic cements and alhanolamines '

Tses annex B, seclion B.7

?antimnny. arsenic, barium, berylliam, cadmium, chrom um, copper, lgad. mercury, selenium, thallium

§ lert-Butyl alcoheal analysis is required for PEX, materials exacept those crosslinked via e-beam methodelogy
“The atalysis for tin is required when tin-based stabilzers are used.

® The analysis Tor antimony is required when anfimany-based slabilizers are used,

“The level of RVCM within the walls of PVC or CPVC praducts and materials shall be directly determined (annex B,
saction B.7),

" Thae analysis for phthalates is required when phthalate estar plasticizars are used. Analyzis shall e for the specific
phthalate ester]s] used in the formulation.

EThe analysis for zinc is required when zine based stablilizers are used.
2 Analysis shall be perfommed us ng liquid chromatography with ultraviolet detection (LC/UWY.

1pjb'll.nall.'sis shall be performed for the specific solvent a1d reactive diluent additives used nthe individual product formu-
latien, such as benzyl aleohol

v Analysis shall e perfomred for res dual coicentrations of the specific ester monomers used inthe individial prodect
fomulation.

Y Qigxin and furan analysis to be performed on cemerts using fual ar nater al sources that are defined as hazardous
waske by the U5, Resource Carservation anc Recovery Ack |RCRA).

® G5lycol and ethanolamine analyses shall be pertormed on cements containing tnese compounds &8s Hrindir‘g alds.
—goncluded —




€ 2002 NSF NSF/ANSI 61— 2002e

4 Pipes and related products
4.1 Scops

4.1.1  The requireaments in this sectian apply to pipes and pipe-related products and the waler-cortact mate-
rials associated with these products. Pipe-related preducts include, but are not limited to, the following items:
fiting=, couplings, Aexible and rigid tubing, riser Wbing, dip tubes, hoses, well casings. drop pipes, screens,
and pipe-related coatings.

4.1.2 Coatings and other barrier materials not exclusively intended for application to pipes or pipe-related
products are evaluatad under 5.

MOTE - Coatings and other barrier materials, which meettre requirements of 5 at a soecific suface area-to-volume
ratin, =hall be considared 1o meat the requiremeants of a pipe or pipe-related product application - a saface area4n-
wolume -atic less than or equal to the ratio accepted under the S evaluation.

4.1.3 Individual ingredionts of cement-based pipes and related products (including Pertland and blended
hydraulic cement and admixiures) are evaluated under 5.

4.1.4 Prcducts and materials intended to join or seal pipes or pipe-related products are evalualed under 6.
4.2 Definitions

4.2.1 cold water application: A product application that is intended to result in continuous exposure Lo
water of ambient temperature, Products are tested for an end-use temperature of 23 £ 2 "C{73 £ 4 °F),

4.2.2  commercial hot water applications: A product applicalion that i intended toresult in caminuons or
intermitlent exposure to water that has been raised from ambient tem perature. Intermittent exposure is con-
sidered o be any hot water contact that is not continuous. Products are tested for an end-use temperature of
82+ 2-°C {180 % 3 °F).

4.2.3 domestic hot water applications: A product application that is intended to result in continucus or
intermittent exposura to water that has been raised from ambienl tem perature. Intermittent exposure is con-
sidered to be any hot water contact that is not continuous. Preducts are tested for an end-use temperature of
601 27°C {140+ 3 "F).

4.24 nominal diameter: A designation system used Lo specify a pipe size, where the designation for a
specific size is approximately equal to the average inside diameter of the pipe.

4.3 General raguiramants

431  The product size with the most conservative normalization condition shall be evaluated. Successful
evaluation of such product shall qualify all products of less conservative normalization conditions, provided
the materials of construction are idenlical as specified in4.4.1.

MOTE — For products ef 1.5 cm 1o 10 em (0.5 in to 4 iny nominal diameter and preducts of 10 om diameter and
areatar (4 in diametar and greatar), the most elringent normalization condition i typically {he emallest inner diarmata-
product within the nominal digmeter range. Froducla of less than 1.3 om (0.5 in} nominal diameler are assumed to
have limited exposure inthe distribution system (see assumptions in ables 4.4 and 4.51. Successful qualification of
productis of less than 1.3 e (0.5 iny nominal diamee- may not demonstrate the acceptabil ty of all products 1.3 cm
(0.3 in) nominal dismeter and g-eater.
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4.3.2 Residual vinyl chloride evalustion
Folyvinyl chloride and chlerinated polyvinyl chloride products and materials shall be evaluated for the level of
residual vinyl chlonde monomer (RVCM) in the product wall or inthe material according to annex B, section
B.7T.
4.4 Sample requirements
441  General
A sample can represent a product line of various sizes when:

— rnaterials are of the same allgy, composition, or formulation;

— materials have undergone the same manufacturing process, e.g., casting, extrusion;

— designs and manufacturing processes are analogous: and/or

— it has the most stringent normalization requirements (see 4.3.1).
4.4.2 Materials
When a material is proposed for evaluation, a representative sample of the material shall be used. Material
test samples (e.q., plague or sheet) shall be used only if no chemical or physical difference exists between
the matarial sample and the material as it is used in applications covered by 4, A material intended to be
processed by more thanone method {e.q., injection malding, extrusion, stamping, et ) shall be tested in each
of its processed forms,
4.4.3 Finshad products

When a finished produclia.q., pipe or fitling) is proposed for evaluation, a sample of the finished product shall
ke used for testing except in the following specific instances:

— concrete cylinders, cubes, or other concrete surrogate samples can be evaluated on behalf of con-
crate-lined pipes and other concrete-based products:

— coatings. applied to the appropriate substrate, can be evaluated on behalf of products whose enbire
water contact sudace is covered by the coating: or

— finished products, for which finished product cvaluation is impractical duc to ong or more of the
fallowing reasons. shall be permitted to be evaluated using matenal samples:

— aninternal volume greater than 20 L (5.3 gal)
— aweight greater than 334 kilograms (75 1b); or
— in situ manufacture of the finished product.

Material samples shall be permitted Wb be evaluated on behalf of a finished product, if the first and second
criteria listed under 4.4.1 are satisfied.

4.5 Extraction precedures
4.5.1 Analytical summary
An analytical summary shall be prepared for each product or material. The analytical summary shall consgist of

the farmulation-dependent analyles identified in 3.2 and the applicable material-specific analvles listed in ta-
Ble 3.1.

10
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4.5.2 Preparalion of test samples

4.5.21 In all cases, test samples shall be preparad so that the laboratory surface area-to-wolume ratio is
equal to or greater than the surface area-to-volume ratic at which the product is intended to be used in the
field,

MOTE - To facilitate the exposure of preduck 2zamples that are connected to p pe ortuzing products under normalin-
stallation congitions (e.q., fittings), the samples may be atlached to lengths of pipe ortubing of the appropriate nami-
nal diarreter. When preparing a tect sariple int1is manner, the exposed surface area of the fitting lest sample shall
represent a percentage of the tolal exposed surace area {test sample plus the attached pipe or tubing) that i equal
toc orgreater than the percertage specitied in the table 4.5 nomalzation azssumphons, tor 1he specitic rominal diame-
ter and end use ofthe product (flexible or rigid piping systemb. T1e pipe oriLbing material shall also be presen in the
method blank as required ir annex B, sectior B.2.8.1.

4.5.2.2 Unless manufacturer's instructions direct otherwize, test samples shall be rinzed in cold tap water
until any exranecus debris or contamination that occurred during shipping and handling is removed. The
samples shall then be rinzed in reagent water, meeting the requiremenis of annex B, seclion B.5.2.1

4.5.2.3 If the exterior surface of a product is to be exposed, all markings, which are not integral Lo the product
{e.g.. ink markings). shall be removed.

4.5.2.4 When the test sample containg internal threaded cutlets, ¥5% of the threaded surface area shall be
covered by insertion of a threaded component of the appropriate diameter 1o produce a watertight zeal.

4.5.3 Expeosure water
4.5.3.1 General

Exposure water selection shall be determined by the analytes of interest identified on the analylical summary
{see4.5.1). Exposure water(s) shall be salected in accordance with annex B. saction B.2.5.

4.5.3.2 Coppar and copper alloys

Copper and copper alloy pipe and tubing shall be exposad inthe pH 6.5 and in the pH 10 exposure waters as
described in annex B, seclion B 9. Copper and copper alloy fittings intended to be used used with copper pipe
and tubing shall be exposed in either the pH 5 or the pH 6.5 exposure waters (at the discretion of the manu-
facturer) and in the pH 10 exposure water, as described in annex B, section E.5. For all copper and copper
allgy pipes, tuking, and filtings tested using the pH 6.5 exposure water, the manufaciurer's literature shall in-
dicatc this usz limitation. The manufacturer's use instructions or product litcraturc that references this Stan-
dard shall indicate this use limtation by inclusion of the following statement:

“Copper [fube, pipe, or fitting] {Alloy [alloy designation]) has been evaluated by [Testing Crganization] to
NSF/AMSI 61 for usc in drinking water supplics of pH 6.5 and abowe. Dnnking water supplics that arc less
than pH §.5 may require corrgsion control 1 limit leaching of copper into the dnnking water.”

4.54 Ceonditioning and expesure options

4.5.4.1 In-preduct conditioning and exposure

Dwring in-product condilioning and exposure, the test sample shall be filled completely with exposure water.

The product having the greatest sudace area-to-volume ratio (typically the smallest diameter) shall be prefer-

entially used. When necessary to prevent the loss of exposure water. samples shall be capped with inert ma-
terials {e.g. glass).

11
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4.5.4.2 In-vessel conditioning and exposure

Cwring in-vesse| condiioning and exposure. samples shall be placed in containers composed of a material
that is inert to the exposure water having polytetrafluoroethylene lined lids. The exposure water shall com-
pletely immerse the sample. Allsamples shall be exposed at a suface arga-to-volume ratio that is squaltoor
greater than that of the intended end use. The actualwelted surface area-to-volume ratic achievad during the
exposure shall be recorded.

MOTE — T1e stated duration of the conditioning peried at tre hot temperature dees not inc ude any t e needed to
alevate the produst sample ar exposure vessal fo t1e requ red exposure temperatura,

4.5.4.3 Multiple time poirmt prolccol

When the normalized concentration of a contaminant exceeds, or is expected to exceed, ils acceptable level
when evaluated az a single time paint exposure {see 4.5 6}, determination of the contaminant leaching rate as
a multiple time point gx posure shall be considered (see 4.5.7). For the purpose of contarminant concentration
evaluation {see 4 8.2), Day 1 shall be defined as the time point at which extractant water is collected for
analysis under the single time point exposure pritocel in table 4.2 (17 d inglapsed time), Day 90 shall be de-
fined as 90 d following this time point.

KOTE —When emplaying 2 multiple time point protorol to the evaluation of a conlaminant. consideration shall be
given iothe eaching characteristics of the corteminant, e.g., does the leachirg pattern demonstrate a linear regres-
sign. Consideralion shall also be given to the availabil ty of appropriate tosicity data to define an acute exposure limit
for the contaminant, as required ind 8.2,

4.5.5 Single time point conditioning protocols
A separate sample shall be conditioned for each type of exposure water selecled in 4.5.3.
4.5.5.1 Single time peint conditioning — cold application

Products that are intended to be incontact with anly cold water shall be conditioned in the exposure water(z)
selected in 453 at 23 £ 2 °C {73 £ 4 °F) fur 14 d. During the 14-d periad, the exposure water shall be
changed at least 10 times with a minimum period of 24 + 1 h between water changes. The free available chlo-
rine cancentration during the conditioning period shall be 2 mgil. After lhe 14-d conditioning period, 1he expo-
sure water in the product or in the veszel shall be decanted and discarded. Shortened conditicning periods
shall be used at the requesl of the manufaclurer. Exposure of the sample according le 4.5.6 shall immediately
follow conditioning.

NOTE — Table 4.1 pravides an example singla time point conditioning protocal. Alternate protocols shall
be permitted as long as ihe requirements of 4.5.5.1 are meat.

4.5.5.2 Single time peint conditioning — hol applications
4.55.21 Intermitbent hot water conditicning

Products that are intended b be inintermittert cgntact with hot water shall undergs the cold application condi-
tioning according o 4.5.5.1 At the conclusion of the cold application conditioning, the preducts shall be fur-
{her conditioned inthe exposure water(s) selectedin 4 5 3 at gither 60+ 2°C (140 £ 3°F)or 82+ 2 S (180
3 *F) for two consecutive B0 £ 5 min pericds, The exposure water shall be decanted and discarded after aach
1-h peripd. Exposure of the sample according to 4.5.6 shall immediately follow completion of the further con-
diticning.

MOTE — T1e stated duration of the conditioning peried at the hot temperature dees not inc ude any t me needed to
elevate the product sample or exposure vessel to t1e requ red exposure temperature.

12
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45522 Coentinucus hot water conditioning

Froducts that are intended to be in continuous contact with hot water shall be conditioned inthe exposure
water{s)] selected in 4.5.3 at either 80 £ 2 °C (140 + 3 °F)or 82 + 2 "C (180 + 3 *F) for 14 d_ During the 14-d
period. the exposure waler shall be changed at least 10 tmes with aomindmgm period of 24 £ 1 b belwesn
water changes. The free available chlzrine concentration during the conditicning penod shall be 2 mgfl . After
the 14-d conditioning period, e exposune waler in the product or in the vessel shall be decanted amd dis-
carded. Shortened conditioning periods shall be permitted at the request of the manufacturer. Exposure of the
sample according to 4.5.6 shall immedigtely follow conditioning.

MOTE - Takle 4.1 provides ar example single time point conditionirg prolocol. Alernale prolocols shall be pernmitted
as long as the requirements of 4,552 are met,

456 Single time point exposure protocols

Products to be evaluated at a single time paint shall be exposed according to the scheduls intable 4.2, The
first two 24-h exposure periods shall be oplional at the discrelion of the manufaciurer. A separate sample
shall be exposed for each lype of exposure water selected in 4.5.3. For gach sample, the exposure water
shall be of the same pH as= the water used for conditioning of the sample.

4.5.6.1 Single time pecint exposure — cold application

Immediately following conditioning, the product shall be exposed at 23 £ 1 *C (73 £ 2 °F) acecording to the
scheduls in table 4.2

4.5.6.2 Single time point exposure — hot applications
4.5.6.21 Intermittent hot water exposure

Immediately following conditioning, the product shall undergo the cold application exposure according to
4.5.6.1, Prigr to the final 16-h exposure. the product shall be exposed at the seleciad slevated temperature.
either60 & 1 °C {140 £ 2°F)or 82 £1 *C {180 & 2 °F). For 30 £ 5 min, The product shall then be exposed at
2311 °C (73 £ 2 "F)for the duration of the exposure pericd. The exposure water shall not be decanted prior
to initiahon of the final 16-h exposure.

4.56.22 Continuous hot water exposure

Immediately following conditioning, the product {in-product exposures| or the exposure vessel (in-vessel ex-
posures) shall be filled with fresh exposure walsr of the applicable pH (ses 4.5.3]. The product shall then be
exposed at the selected elevated temperature, either 60+ 1 *C (1402 2°Fpor82 +1°C {180 1 2 °F), accord-
ing lo the scheduls in lable 4.2.

4.5.7 Multiple time point conditioningexposure prolocols

For the purpose of determining a contaminarit leaching rate as a function of time, extractant water samplas
shall be collected during the cond itioning periad of products for which multiple time paint exposure has been
glecled, ategrding e the protocols in 4.57.1 and 4.5.7.2. A separate sample shall ke conditionad and ex-
posed for each type of exposure water selected in 4.5 3.

4.5.7.1 Cold application
Products that are intended to be in contact with only cold water shall be maintained at 23+ 1 *C {73+ 2 °F)
for 19d. During the 19-d periogd, lhe exposure water shall be changed at lzast 12 times, with a minimam pe-

riod of 24 + 1 h between water changes. At seven of these water changes . extraction water shall be collecled
for analysis aller a 24-h exposure. For extrapolalion and normalization purpeses, the number of hours
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elapsed since the most recent water change (or sample collection) and the number of days slapsed since the
iniliation of the expasure shall be recorded at the time of each extraction water eollection.

MOTE —Takle 4.3 provides ar example multiple time point conditionirglexposure protocol. Alternate protacols shall
be permitted as leng as the requirements of 4.5.7.1 are met.

At the discretion of the manufacturer, diract maasurement of a Day 90 extraction shall be permitled. The
products shall be maintaingd at 23 + 1 ¥C {73 £ 2 “F). Extraction water shall be collected for analysis at @
minimum of two time points: after Day 1 (ropresenting 14 d of conditioning and 1 d of acute exposure), and
after the final exposure terminating on Day %0 {representing 14 d of conditioning. 1d of acute exposure, and
20 d of chronic exposure). The exposure water shall be changed at leasl 4 d per week during the interval be-
tween the initial and final exposures. Exposures that are used for the collection of extractant water for analy-
gis shall not exceed 24 £ 1 hoin duration.

4.5.7.2 Hot applications
45721 Intaermittent hot water axposure

Products that are intended to be in intermittent cantact with hot water shall undergo the cold application expo-
sure according to 4.5.7. 1. At the initiation of each exposure that will be collected for analysis. the product shall
ke exposed at lhe selected elevated temperature, @ither 60+ 1°C {140+ 2 *Fj or 82 £ 1 °C {180 £ 2 °F}, for
40 £ 5 min. The product shall then be exposed at 23 1+ 1 "G (73 1 2 °F) for the duration of the exposure pe-
riod. The exposure water shall not be decanted pricr to the completion of the exposure pericd.

MOTE 1 - Table 4.3 provides an example multiple time paint conditigningfesposure protecol. Alernate prateco s shall
be permitted as long as the requirements of 4.5.7.2.1 are met.

MOTE 2 — The stated duration of the cenditiening perind at the hol temperature does not include any time needed to
elevate the produst sample ar exposure vessal 1o t1e requ red exposure temperature,

At the discretion of the manufacturer, direci measurement of 2 Day S0 exiraction shall be permitted. At the
iniliation of each exposure that will be collected for analysis. the products shall be exposed at the selected
elevated temperature, gither 50 £ 1°C {140+ 2 *FY or 82 £ 1 >C {180 £ 2 °F), for 30 £ 5 min. The product shall
then be cxposed at 23+ 1 °C (73 1 2 °F) forthe duration of the exposure period. The cxposure water shall not
ke decanted prior 1o the com pletion of the expasure period. Extraction water shall be collected for analysis at
a minimum of two time points: after Day 1 (representing 14 d of conditioning and 1 d of acute exposure), and
after the final exposure terminating on Day %0 {representing 14 d of conditioning. 1d of acute exposure, and
20 d of chronic exposure). The exposure water shall be changed at leasl 4 d per week during the interval be-
tween the initial and Ainal exposures. Exposures that are used for the collection of extractant water for analy-
gig shall not exceed 24 £ 1 hin duration.

4.5.7.2.2 Continuous hot water exposure

Products that arg intended 1o be in cantinuous contact with hat watar shall e maintained at the selected ele-
vated temperalure. either 60 £ 1*C {14012 °F]or 82 £ 1 *C {180 £ 2 °F) for 18 d. During the 19-d period. the
exposure water shall be changed at least 12 times with a minimum pericd of 24 + 1 h between water
changes, At saven of these water changes, extraction water shall be collected for analysis alter a 24-h expo-
sure. For exirapelation and nermalization purposes, the number of hours elapsed since the most recent water
change {or sample collection) and the number of days elapsed since the initiation of the exposure shall be
recorded at the time of each extraction water collection.

MOTE Takle 4.3 provides ar example multiple time point conditicnirg/exposure protosol. Alternate protacols shall
be permitted as long as the requirements of 4.5.7.2.2 are met.

At the discration of the manufaclurer, dirscl measuremenl of a Day 90 extraclion shall be permitled. The
products shall be maintained at the selected elevated temperature, gither 60+ 1*C {140+ 2 °*Flor82 + 1 °C
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{180 t 2 °F). Extraction water shall be collected for analysis at a minimum of two time poinls: after Day 1 {rep-
resenting 14 d of conditioning and 1 d of acute exposure). and after the final exposure terminating on Day 90
{representing 14 d of conditioning. 1 d of acute exposure, and 90 d of chronic exposura). The exposure waler
shall he changed at least 4 4 per week during the interval between the initial and final exposures. Exposures
that are used for Whe collection of extractznt waler for analysis shall nol excesd 24 £ 1 hiin duration,

4.5 8 Celleclion and preservation of extraction water

nmedialely following exposure. extraclion walers collecled for analysis shall be poured inla previously pre-
pared sample containers for stbrage until analysis, as specified in annex B, seclion B.6.

4.6 Analysis
4.6.1 Extraclion waters shall be analyzed with the metheds listed in annex B section B.7

4.6.2 Samples requiring analysis for residual vinyl chloride monemer shall be evaluated according to the
methad in annex B, section B.7.

4.7 Mormalization of contaminant concentrations

471 General

The concentration of analyles detected in the extraction water shall be multiplied by a calculated normaliza-
tion Factor (NF) ta account for differencas hetween lahoratory and field sudface arga-to-volume ratios. The

normalization factor shall be based on calculations and assumptions relevant o the end use of the product.

The general formula for the derivation of the normalization facter is described in the following equations:

MF = N1x N2
SA: v
M oy X
SA[ II"IIIF_:sI:M'.u."|
III'Irl'ri'a’lC'
M2 —  LbHlEac
IIllII-Fl_l‘lr_".'\.1'g|
whera:

SA: = surface area exposed in the field;

SA, = sudace area exposed in the laboratory,

W) = volume of extraction water used in the laboratory:

Wi o = volume of water 1o which the product is exposed under static conditions: and

ey = volume of water to which the product is exposed under flowing conditions during a period of
time equivalent to the laboratory test,

When the length of the exposure being normalized is ather than 16 hin length, Ihe normalized value shall be
adjusted to reflect a 16-h exposure {e.g., multiply the normalized value by 0.7 when a 24-h exposure was
used). The nominal diameter of the product shall determing which assumptions are used for normalization
{seetables 4.4 and 4.5). The actual inner diameter of the preduct shall be used for the normalization caloula-
tions of surface area and volume.
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MOTE — Adjustment of the normalizes centaminant congentration for the duratian of the exsgsure period shall con-
sider the extraction kinetics of the contarminart under eva uation. For contaminants that do not exhibit inear exirac-
tion «<inetics, adjustrment for the duration ef exposure shall be done in accomanoe with the demaonsrated kinetics of
e gorgeinanl ur shadl met ba applivd i§his icforrmation is nol available.

4.7.2 Products installed at regularly repeating intervals

For products installed at regularly repeating intervals (e.g.. pipes, fittings). the 5A; shall be calculated from
the assumed length of pipe corresponding ta the segment of the system in which the product is used (2.g..
100 ft of pipe inthe service ling or 280 K of pipe inthe residence}). The Vi oz component of the M1 term shall
be the volume of waler contained wilhin the assumed length of pipe. For fittings, Ihe actual inner diameter of
the pipc used with the fitlings shall be used to calculate both 8A; and Vgm0

4.7.3 Products not installed at requlardy repeating intervals

Products not installed at regularly repeating intervals shall be identified thraugh review of the manufacturer's
recommended product end use. For products not installed at regularly repeating intervals {e.g.. transibgn fit-
tings. repair couplings. drop car clbow fitings, and copper stub outs), the SA, shall be the wetted surface
area of a single product. The Wi ..o component of the M1 term shall be the volume of water 2 single product
contains when fillcd to capacity, cxcept that Wi .., shall equal 1 L (0.26 gal] for all productis that contain less
than 1 L {026 gal} of water when filled to capaciy.

4.7.4 Sample calculations for normalization of products in 4 are provided in table 4.6,
4.7.5 Salection of normalization conditions

Pipe and fitting products of nominal diameter greater than or equalto 10 cm {4 iny shall be normalized to the
flowing candition. Pipe and fitting products of nominal diameter of less than 10 cm {4 in) shall be normalized
to 1he static condition when the value of N2 is less than or equal o 0.1, Pipe and fitting products of nominal
diameter of less than 10cm (4 in} shall be normalized Lo the fiowing condition whan the value of N2 is grealer
than Q.1.

4.7.6 Multiple time poimt exposure calculations

Laboratory values from eachtime point at which extractant water was collected {a minimum of five data points
shall be required for extrapolation) shall be nermalized as indicated in 4.7 1, depending on proaduct end use. A
decay curve of these normalized contaminant concentrations in relation to elapsed axposurs time shall be
plotted. Contaminant concentrations shall be determined for two time points as follows: at Day 1 {representing
14 d of conditioning and 1 d of acute exposure] and at Day 90 (representing 14 d of conditioning. 1 d of acute
exposure, and 80 d of chronic exposure) shall be exlrapolated from this curve (see 4.5.7).

If diret measurement of a Day 90 exposure has been performed, laboratory values from each time point at
which extractant water was collected {a minimum of two time points as defined in4.5.7.1and 4.5.7 2} shall he
narmalized as indicated in 4.7.1. depending on product end use.

4.8 Evaluation of contaminant concentrations

4.8.1 Contaminanis measurad in a singla tima point axtraction

For pipe and fitting products. normalized static contaminant concentrations shall be no greater than their re-

spective MCLs or TACs, and normalized flowing contaminant concentrations shall be ng greater than their
respeciive SPACs calculated in accordance with annes A,
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4.8.2 Contaminants measured in a multiple time point extracticn

Mormalized Day 1 contaminant concentrations shall not exceed the short-term exposure level {STEL) as de-
fined in annex A, section A5

Normalized extrapaolated or directly measured Day 90 contaminant concentrations shall not exceed the limits
defined in 4.8.1,

4.B.3 Residual vinyl chlaride monomer (RVCM)

The average RVCM concentration shall be less than or equal o 3.2 mg'kg as evaluated in the product wall.

Table 4.1 — Example single time point cenditioning schedule

(._?undltlonlng Ela_psed Comment
time time
24+1h 14 Exposure water is decanted and discarded: the exposure vessel or product
is refilled with exposure water and conditioning is continued.
Exposure water is decanted and discarded: the exposure vessel of product
24t1h 24 . . . b -
iz refiled with exposure water and conditicning is continued.
Exposure water is decantad and discarded: the exposure vessel of product
2t1h 3d . . : e -
is refilled with exposure water and conditicning is continued.
24+1h 4d E:posure water is decanted and discarded: the exposure vessel or product
is refilled with exposure water and conditioning is continued.
Exposure water is decanted and discarded: the exposure vessel or product
72t1h 7d . . . e .
is refilled with exposure water and conditiconing is conlinued.
. Exposure water is decanted and discarded: the exposure vessel or product
24+1h gd - . . VR -
is refilled with exposure water and conditicning is continued.
Exposure watar iz dacanted and discarded: the exposurg vessel of product
24t 1h ad y . A O -
is refilled with exposure water ang conditicning is continued.
24+1h 10d Exposure water is decanted and discarded: the exposure vessel or product
is refilled with exposure water and conditioning is continued.
Exposure water is decanted and discarded. the exposure vessel or produdt
24t1h 11d . . . b -
iz refilled with exposure water and conditicning is continued
T2t 1h 14 d Exposure water is decanted and discarded; conditioning is termingted.

Table 4.2 - Single time point exposure schedule

Exposura time Elapsed time' Commeant
_ 15d Extraction water is decanteq and discar_ded; the
24 1+ 1 hioplianal} {optional) exposure vessel or product is refilled with expo-
sure water and exposure is oontinuad.
15d Extraction water is decanted and discarded: the
24 1 1 h{optional) {optional) expusure vesselor prudu:_;l is refilled with expo-
sure water and exposure is continued.
17d

£15 d if the two oplional

exposure periods are not
clected)

' Elapsed time indicated includes the “4 d &° conditiuninﬁ preceding the exposure.

16 h Extraciion water is collacted for analyszis.

17
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Table 4.3 — Example multiple time point conditicning/exposure schedule

Exposure time Elapsed time Sample collection
Extraction water is collected for analysis at completion of
24+ 1h 1d the exposure perigd; the product or exposure vessel is re-

filled wilh exposure water and the exposure is continued.

Extraction water i5 collected for analysis at completion of
dd4t1h Z2d the exposure period; the product or exposure vessel is re-
filled wilh exposura water and the exposure is continued.
Extraction water is decanted and discarded: the product or
24t1h 3d exposure vessel is refilled with exposure water and the ex-
posure is continued.

Extraclion waler is collected for analysis at completion of
24+ 1h 4d the exposure period; the preduct or exposure veszel is re-
filled wilh exposurs water and the exposure is continued.

Extraction water is decanted and discarded: the product or
T2x1h Td axposure vesseal is refilled with exposure water and the ex-
posure is continued.

Extraction water is collected for analysis at completion of
24+ 1h gd the exposure perigd; the product or exposure vessel is re-
filled wilh exposure water and the exposure is continuead,
Extraction water is decanted and discarded; the product or
dd4t1h 9d exposure vessel is refilled with exposure water and the ex-
posure is conkinued.

Extraction water is collected for analysis at completion of
24+ 1h 104 the exposure perigd; the product Or exposure vessel is re-
filled wilh exposure water and the exposure is continued.

Extraction water is decanted and discarded; the product or
95t1h 14 d exposure vessel is refilled with exposure water and the ax-
posure is conkinued.

Extraction water is collected for analysis at completion of
24t1h 15d the exposure period; the product or exposurs vessel is re-
filled with exposure water and the exposure is continued.

Extraction water is decanted and discardad; the product o
7F2+1h 18 d exposure vessel is refilled with exposure water and the ex-
posure is cantinued.

Extraction water is collected for analysis at completion of
the expasure perod: the exposure i tarminated.

2d41t1h 19d
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Table 4.4 — Pipes - normalization factors and assumptions

— 280 ft per residence
(140 ft each for hot and
cold sides)

i | assumptons rposmetpe | W | o
— waler is exposed to lhe in-proguct 1 1
same matenal from the

ngminal 2 10 em lr_eatnlﬁenl plant lo the ser- calgulated

{4 in) vice Iing in-vessel according to 1
—a T6-h expasure peariod 471
is evaluated

a 16-h explsure pericd
is evaluated calculated
in-product 1 acoording ko

10cm (4 in) = — residential water usage 471

nominal 2 1.3 cm is BB1 L(180 gal) per 24 h

s 100 k of service line . calcul_ated Cﬂ'ﬂ“'?‘e"
from water main to resi in-vessel acczrc?iu;g to acczrc?iu;g to
dence o o
—amaximumrunof 7.6 m
(25 ft) of small diameter
product is installed calculated

in-product 1 according o
— for producls with an in- 471
lernal volume less than 1
L, V- e 15 58t egual to 1
L

norminal = 1.3 cm

(0.51in] —a 16-h exposure period
is evalyated

caliulated caliulated
— residential water usage in-vessel according to according to
is 681 L {180 gal} per 24 h 4,71 4,71

19



NSFIANSI G1 — 2002¢

© 2002 MN5F

Table 4.5 — Fittings [installed at regular intervals) — normalizaticn factors and assumptions

Product nominal . Exposura N2 {lowing
diameter Assumptions type N1 condition]
— water 5 exposad to the same material | in-product 0.02 1
from the treatment plant to the service line
Nominal =10 cm | _ fittings represent 2% of the distribution calculated
{4 in) system surface area in-vesge| | °cording to 1
471 ang
— a 16-h exposure period is evaluated m“”ﬂ;;d by
—fittings represent 2% of the piping system 002, 008, or
for praducts 10 ¢m {4 in) > nominal 2 2.5 0.03 depend-
cm {1.0in] {rigid ard flexible systems) ing on prod- | calculated
in-product uct diameter | according b
—fittings represent 6% of the piping system P and end use 4,71
surface area for products 2.5 em {1.0) in > {flexible or
nominal 2 1.3 cm (0.5 in} (rgid systemns) rigid system}
—fittings represent 3% of the piping system calculated
10 cm (4 in}) = |surface area for products 2.5 cm (1.0} in = according to
nominal nominal 2 1.3 cm (0.5) in (flexible sys- 4.7.1and
=13cm{05in |tems)' multiplied by
002, 006 or| calculated
—a 168-h exposure period is evaluated in-vessel | 0,02 depend- | according to
ing on prod- 471
—residential water usage is 681 L {180 gal) uct diametsr
per 24 h and end use
(flexible or
— 100 ft of service line from water main o rigid system)
residence
—a maximum run of 7.6 m {25 ft] of small 0.06 ar 0.03
diameter product is installed depending
on product
— fittings represent 6% of the residential in-oroduct end use a?:?:lgrl:jl?nte{: o
system surface area for rigid piping sys- p (flexible or 47 19
tems rigid system) o
— fittings represent 3% of the residential
nominal < 1.3 am system surface area for flexible piping sys- calcul_ateﬂ
(0.5 in) tems according to
471 ang
—a18-h H i | .
a 18-h expasure period is avaluated rgglgﬂleudgg calculatad
_residential water usage is 681 L {180 gal} | "¥e5Sel | o bending Eﬂﬂirgl?g to
per 24 h on product o
end use
— 280 k of pipe per residence {140 ft) each {flexible or
for hot and cold sides) rigid system)

For products that may be used with either rigid or flexible systems, fittings skall be assumed to represent 8% of the
2iping systern surfase area,
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Table 4.6 — Example nermalizetion calculstions

In-product exposure of a 30.5 cm (1 ft) length of 15.2 em {6 in) i.d. pipe

Faramelers:
54 = 1459 c:rn (226 | in N normalized yeyge B
. _ 2Z28in 1.9 g2l laboratary
SA = 1459 cm’ (226 in } flowing = Ton ¥ X x 1 = .
Vewme = 5.6 L (1.5 gal} concentration 226 in 1.5 gal concentration
=5.6L{1.5gal
In-vessel exposure of 3 2.5 ¢em (1.in) i.d. pipe
Parameters: . _
ngfdvlkr;sﬁcgal'; 573cm’f1L nur;nl;Ii::zed _ oo '"2 0.2 qal laboratory
Sh= 247 i (1 59 o) concentration 247 " 1gal concenlration
U._-DEgaI{UBL}

[In-product exposure of a 63.5 cm {25 ft) length of 0.6 cm [0.25in) i1.d. pipe

Farameters:
3-&‘152{)cm {235.6in’) .
SA = 1520 cm?(2356 in) | "OMAVed
'I'I"II'-.E,.allc U 24 L- {D 054 gal:] —_ ) 2356 in
defaultto 1 L (0.26 gal) concentration
Vi =024 L {0084 93']
In-product exposure of a 25.4 (10.in} long 15.2 {6 in} i.d. fittin
2 g

Farameters:
SA:=1216.1cm’ (188.5in") | normalized
Sh = 12161 em® (1885 in%) flowing =
Veicae = 4.6 L (1.2 gal) concentration
Vi =46L{1.2gal

In-vessel expesure of a 1.3 cm (0.3 in) i.d. fitting used with flexible piping systems

Farameters: .
Shef Weae = 3040 cm™ L normalized

23s6in° , 0064gal  laboratory
% 0D.26 gal concentration

1885in’ 1.2 gal laharatory
188.50in 1.2 gal * TXOOZ X oncentration

! . _ 1885in° 0.2 yal laboralury
{1835 in"M gal) slalig = -l | x 003 x .
SA, = 1584 cm® (247 in%) concentration 247 in 1gal concentration
=08L{0.2 gal}
lIn-vessel exposure of a 0.6 cm (0.25 in} i.d. fitting used with rigid piping systems
Farameters: )
She I""'Ill-lsta'?un = 508 in“1 gal
(1523 cm ML) normalized .3
Sh, = B85 in® (5 581om? selic = 20U, 9498 g9 [boralory
Veime = 0.064 gal {0.24 L) {concentration o0~ 026 0a concentration
default to 0.26 gal {1 L}
Vo =04gal{1.30)
lIn-vessel exposure of a 1.3 cm (0.5 in) i.d. fiting used as a repair coupling
Parameters: i
Sh { Vi = 3040 em1 L
{1885 in"!1 gal) normalized 16 in? 0.4 gal laborato
Vermae = 0.003 L {0.0008 gal) slalic = g o o2 v
defaulttc 1 L [0.26 gal) concentration 863 In 0.26gal = concentration

54, = 5581cm® (BB5S in‘)
vL- 1, 3L{D4ga|;|
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5 Barrier materials
5.1 Scope

The requirements of this section apply to products and materials intended to form a barrier prowiding contain-
ment of drinking water or to prevent drinking water contact with ancther surface. The products and maternials
that are covered include, but are not limited to; non-residential storage tanks, coatings, paints, inings and lin-
ers, bladders, diaphragms. and constituents of concrete and cement-mortar {e.g.. Portland and blended
hydravlic cements, admixturas, sealers, and mold release agents), These products and materials can be field-
applied. factory-applied. precast. or cast in place.

5.2 Dofinitions

521 admixture: & material other than water, aggregates, hydraulic cement, and fiber reinforcement used
as an ingredient of concrete or mortar and added 1o the batch immediately before o during its mixing.

5.2.2 aggregate: Granular material, such as sand, gravel, or crushed stone used with a cementing medium
to form hydraulic-cement concrete or mortar,

5.2.3 barrier material: A material in contact with drinking water that serves a containment or saparation
RUIpOSE.

524 blended hydraulic cement: A hydraulic cement consisting of two or more inorganic constituents {at
least ona of which is not Partland cemant or Portland cement clinker) that separatsly or in comhbination con-
tribute to the strength-gaining properiies of the cement.

52.5 coating/paint: A material applied to a sudace where a direct bond to the substrate is formed.
52.6 concrete: A composite matenal that consists essentially of a binding medium wilhin which are em-
bedded particles or fragments of aggregate: in hydravlic-cement concrate, the binder is formed Fom a mixture

of hydraulic cement and water.

52.7 diaphragm/bladder: A flexible membrane 1hat separates the surrounding media frem the drinking
water.

5.2.8 form/mold release agent: A material applied to the inside of a form or mold used to cast concrete or
cement-mortar, which prevents adhesion of the concrete or cement-maortar to its surface.

5.2.9 bhydraulic cement: A cement that sets and hardens by chemical interaction with water and that is
capable of doing =0 under water.

5.2.10 liners/linings: Prefabricated materials applied, bonded, or attached to a surface that is subject to
directfindirect cuntact with drinking water.

5211 mortar: A mixture of waler, cemenl, and sandg.

5.2.12 Portland cemerd: A hydraulic cement (usvally containing calcium sullate) produced by pulverizing
Partland cement clirker {a parlially fused =substance consisting primarily of hydraulic ealcium silicates).

5.2.13 sealer: A liguid that is applied as a coating to the suface of hardened concrete or cement-martar,
gither ko prevent or decrease Lthe penetration of liguid or gasecus media during service exposure.
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5.1 General requirements
5.2.1  Product labeling

Froducts or product containers shall be marked and include, at a minimum, product identification, batch num-
ker, or date of manufaciure. When it is not feasible to mark the pmduct or material, the manufacturer shall
maintain identificalion records,

5.3.2 Paints and coatings

For all paints and coatings, the manufacturer shall submit detailed use instructions. Use instructions shall
specify the appropriate preparation and application procedures. including order of application for multiple
layer systemns, substrate preparation {including use of specific primer), subcomponent mixing, induction time,
thinning, application method, application thickness(es), curing schedule. and final cure time pricr to walerim-
MErsion.

Coaling systems that are com posed of multiple praducts (e.g., primer. intermediate coal{s), and top coat, in-
cluding any thinners) shall be evaluated as an applied system.

5.4 Sample raguiraments

When required for evaluation, a sample ofthe product or material equivalent to that used in fizld applications
shall be cbtained.

A single sample can represent a praduct line of similar formulations (e.g.. diferent colors of the same coating
product line) when;

— thesample selected for testing conlains all of the formulation ingredierts of toxicological concern (see
3.2) at concentrations equal to or greater than the products it is selected to represent; and

— product application conditions for the sam ple selected for testing {e_g.. application thickness{es), cure
times, salvent concentrations) are equal o ar mare savers than the products it is selected to represent;
and

—  for multiple component formulations, the mixing ratiofs) of the sclecled sample is(are) identical to that
of the products it represents.

541  Cement samples

Cement samples, weighing a minimum of 9 kg (20 Ibs). shall be collected in accordance with the applicable
soctions of A5TM C 183, To minimize contaminatiaon. all sample collection tocls shall be cleancd and wiped
wath isopropyl alcohol before use. Collected samples shall be placed in mgisture-prock containers. To mini-
mize organic contamination, sample containers shall nat be filled near a running motor or any type of exhaust
system.

542 Concrete cylinder samples

Concrete test cylinders for the evaluation of cast-in-place or precast concrete struclures shall be submitted
with specific information an the compasition of the concrate mix design for the specific installation, in¢luding
the specific sources of cement, aggregate, admixtures, and any other additives. Specific information on the
tank dimensions and water storage capacity shall alzg be provided. Concrete balch tickets, collected al the
site of production, shall serve as evidence of the concrete mix aclually used in the structure being evaluated.
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5.4.3 Other barrier meterials

Samples of barrizr materials shall be collected at the point of manufacture,
5.5 Extraction precedures

551 Analylical summary

Ananalylical summary shall be prepared for each product. The analylical summary shall consist of the formu-
lation-dependent analyles identified through the formulation review (see 3 2 and the applicable preduct-
specific anakhdes listed in table 3.1.

5.5.2 Preparalion of test samples

5.5.2.1 In all cases. test samples shall be prepared such that a minimum surface area-to-volume ratiq of 50
cm/L {29 in“fgal) is achieved during the exposure, and so that the entire surface o be exposed is covered by
exposure water. Samples shall ba rinsed with aold tap water and then in reagent water, meeting the require-
ments of annax B, saction B.2.2 1 unless manufacturer's instructions direct othervise.

5.5.2.2 Field-applied paint and coating systoms

These products shall be applied in accordance with the manufacturer's published use instructons (see 5.3 .2)
under the supervision of the certifying agency. Products shall be applied to a glass slide when appropriate.
Froducts requiring a reactive substrate shall be applied 10 the appropriate alternate substrate, Coating prod-
ucts shall be applied using application conditions as specified by the manufacturer inthe product uze inslruc-
tions. e.4q.. the highast recommeandad percentage of thinner, the shortest curing period batwaen aoats or lay-
ers, the recommended film thickness per coat, and the shorlest final curing pericd pricr to iImmersion.

Multiple layer paint and ceating systems that require the application of distinct coating product fermulations in
sequence shall be applied in a steppad manner 50 as 1o expose all layers, Multiple coats of the same product
{of the same color) applied in sequence shall nat constitute multiple layers and shall not be applied in a
stepped manner. Multiple coats of the same preduct (of different colors) applied in sequence shall nat consti-
tutz mukiple layers and shall not be applicd in a stepped manner, unless deemed necessary by the testing
labgoratery 1o address potential health effects concerns from the differences in color formulations. Stepped
coating systems shall be applied per the dimensions in table 5.1.

5.5.2.3 Factory-applied or cured systems

FPaint and coating systems requiring factory applicalion. factory curing. or both, shall be preparcd in accor-
dance with the manufacturer’s pubhshed use instructions under the supenasion of the certifiing agency.
These preducts shall be applied in accordance with the manufacturer's published use instructions (sce 5.3.2).
Products shall e apphed 10 2 glass slide when appropriate. Products requiring a reactive substrate shall be
applicd tothe appropriatc altornatc substrate, Coating products shall be applicd wsing application canditians
as specified by the manufacturer in the product use instructions, e.g., the highest recommended percenlage
of thinner, the shortest curing paricd bebweean coats or layers, the recommended film thickness per coat, and
the =horlest final curing peried prior to immersion.

Multiple layer paint and coating systems, which reguire the applicalicn of distinct coating product formulalions
in sequence, shall be applied in a stepped manner 50 as 10 expose all layers. Multiple coats of the same
product (of the same color) applied in sequence shall not constitute multiple layers and shall not be applied in
a stepped mannear. Multiple coats of the same product (of different colors) applied in sequence shall not con-
stilule multiple layers and shall not be applied in a stepped manner, unless deemed necessary by the testing
laboratory (o address potential health effects congerns from the differences in colgr formulations. Stepped
coating systems shall be applied per the dimensions in table 5.1.
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MOTE — It is recognizec that a ceating systern may be applied using a combination of factery and field appl cation
techniques, This is considered acceptable as long as the coatirg system is tested to the manufaciurer's recom-
mended application conditinns, as =pecified i1 5.5.2.2 and 5.5.2.3.

5.5.2.4 Products requiring cement mortar cubes

Test sample mortar cubes shall be prepared in accordance b the applicable sections of ASTM C 108, Mix
water shall meet reagent water requirements (see annex B, section B 9.2 1). Sand shall be washed in acgor-
dance with the pracedures in ASTM C 778, Mixing taols and other iterms coming into contact with the mertar
shall be washed with sgap and waler, rinsed with lap water, rinsed wilh reagenl water, and ringed with isg-
propyl alcahol. The mortar shall be placed in polyethylene or polypropylene lined molds; na form release
agents shall be used. Specimens shall be removed from the molds aller 24 h and placed in glass or polyeth-
ylene beakers and covered with an inverted watch glass supported on glass Rebel hooks (or other devices to
prevent air seal of the vessel) and placed for 28 d £ 12 h, or fewer as specified by the manufacturer, in a
muoist cabinet meeting the requirements of ASTM C 511. The specimens shall be removed fram the maoist
cabinel and ar dried at 23 £ 2 *C (72 £ 4 “F) and 50 £ 2% relative humidily for 7 d.

5.5.2.41 Portland and hydraulic cements
Test cubes for Portland and blended hydraulic cements shall be prepared in accordance with 5.5.2.4.
55242 Admixtures

These products shall be added to the cement-mortar or concrete mixture using the manufaciurer’s highest
recommeanded admixture dosage. The test samples shall be prepared as described in 5.5.2.4.

55243 Sealers

These praducts shall be applied per manufacturer's recommendations to the test cubes preparad in acCor-
dance with 5.5.2.4. The coated cubes shall be allowed to cure for the manufacturer s recommended time pe-
riod.

5.5.24.4 Form and mold release agents

These products shall be applied per manufacturer specifications to the mold used during the preparation of
the test cubes (see 5.5.2.4),

5.5.2.5 Conc¢rete water storage tanks

Concrate test oylinders (4" x 8") shall be prepared according ko ASTM C 31 or ASTM C 182, and moist cured
in an ASTM C 511 cabinet for a minimum of 3 d. Cyinder melds shall be manufactured of wirgin materials free
of detectable concentrations of any interfering contaminanls.

553 Exposure water

Exposure waler selection shall be determined by the analytes of inkerest identified onthe analylical surnmary
{see 5.5.1). Exposure water(s) shall be selected in accordance with annex B, section B.2.5.

5.54 Conditioning

Test samples shall ba conditioned immediately after curing. This conditioning procedure simulates the disin-
fection of waler storage tanks prior 1o placing inlo service. The method described is based on Method 2 of
AWW A Standard CB52-92,

1 prepare 200 mo/L available chloring salution using sodium hypochlarite (MaDCl - reagent grade o
equivalent);
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2) using a spray bottls, spray the previously rinsed test samplas, wetting all surfaces to be exposed,
3) letthe test samples stand for at least 30 min; and

41 place the test samples in racks, rinse with cold tap water, and rinse with reagent water. meeling the
requirements of annex B, section B.9.2 1.

555 Exposure protocols

For alltest samples, exposure shall commence immediately following the conditioning step [fimmediate ex-
posure is not possible. the test samples shall be dried in a laminar flow hood and exposed within Faur haurs.
Successful evaluation at an elevated exposure temperature shall preclude testing at a lower exposure tem-
perature. A separate sample shall be exposed for each type of exposure water selected in 5.5.3.

The exact surface area-to-volume ratio achieved during the exposure shall be recorded.
5.5.5.1 Cold application

Cold application producl samples, as designated by the manufacturer, shall be placed in an exposure vessel
and completely covered with exposure water of the applicable pH {se2e 5.5.3). The exposure vessel shall be
placed ina 23 + 2 °C (73 = 4 °F) envirgnment for the duralion of the exposure period.

5.5.5.2 Domestic hot application

Products that are intended for domestic hot applications as designated by the manufacturer {e.q., for use in
single-family dweallings) shall be placed in an exposure vessel and completely covered with exposure water of
the applicable pH {see 5.5.3). The exposure vessel shall be placed ina 60+ 2 °C {140 + 4 °F) environment
for the duration of the exposure perigd.

5.5.5.3 Commercial hot application

Products Lhat are intended for commergial hot applications, as designated by the manufacturer, {e.qg. for use
in multiple-family dwellings. restaurants, hespitals) shall be placed in an exposure vesseland completely cow-
ered with exposure water of the applicable pH (see 5.5.3). The exposure vessal shall be placed inan 82 £ 2
*C (180 t 4 "F) environment for the duration of the exposure period.

5.5.5.4 Single time point exposure protocol

When normalized contarinant concentralions from the product are expeacted o be less than their acosptable
concentrations (see annex A) when tested at a single time point {e.g., flexible membrane liners), the product
shall be exposad according to the protocul inlabls 5.2, Extraction water samples shall be collected at the
conclusion of the final exposure period.

5555 Multiple time poimt exposure protocol

When the narmalized concentration of a contaminant exceeds, or is expected to exceed, its acceptable con-
cenlration (see annex A) when evalualed g5 a single time point (see 5.59.5.4). determination of the conlanii-
nantleaching rate as a function of time shall be considered. The relationship bebween corntaminant concentra-
tion{s) and time shall be delermined and plotled using a minimum of five data points. Table 5.3 summarizes
the multiple time point exposure sequence. For contaminants of interest that do notrequire over time testing,
extraction water shall be collected following Lhe third exposure period (elapsed Lime 5 d).

55.6 Colleclion and preservation of extraclion water

Immedialely following ihe exposure period, ihe extraclion waler shall be poured inlg previously prepared
sample containers for storage as detailed in annex B, section B &, until analysis. Extraction water for solvent
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analysis shall be collected in a sample bottle conlaining sodium thiesulfate in a quantity sufficient to neutralize
any residual chlorine, if applicable.

5.6 Analysis of extraction water

Extraction waters shall be analyzad with the methods listed in annex B, section B.8.

5.7 Narmalization

571 Normalization For tanks/storage vessels

5.7.1.1 Thefollowing equation shall be used to calculate the normalized concentration of each contaminant
for tanks or other storage vessels:

rnrmal.uz&d _ la bora?nry sa, v, 24 h
cantaminant = conlaminant x v X SA x h _f
zoncentration concentration r L ours Of ExpasUre

where:

SA, Y, = Surface area to volume ratio for the specified 1ank capacity, as defined intable 5.4
5S4, = Surface area exposed in the laboratory
W= Valume of extracton water used in the lahoratary

When the length of the expasure being narmalized i2 other than 24 hin length, 1he normalized value shall be
adjusted to reflect a 24-h exposure.

Products used as barriers for tanks or storage vessels shall use the surface area-to-volume ratios shown in
table 5.4. Sudace area-to-volume raligs for products used as barriers in tanks ¢r storage vessels with a ca-
pacily other than those shown in table 5.4 shall be determined on a case-by-case basis, as described in
8712

5.7.1.2 Calculation of the surface area-to-volume ratio for tanks or storage vessels

The following assumptions shall be used in determining the sufdace area-to-volurne ratio for each nominal
tank capacity:

the tank has a smeoth interior surface:

the tank is cylindrical in shape;

the tank ig installed in a vertical position; and

the roof or top of the tank is not In contact with drinking water.

The following equation shall be used to calculate the surface area-to-volume ratio for tanks or storage vessels
of capacities that do not appear in table 5.4:

surface area to volume ration {in*/L) = 35.!3“:: A+ 9.2

Xy
where:

X = the lengih/diameter ratic of the tank or storage vessel
¥ = the volume (in gallons) of the tank or storage vessel
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5.7.2 Mormalization for all other end uses

Far bamrier matsrials that have end uses other than lanks or storage vessels, normalization shall be per-
formed using the following equaticn, or to the normalization requirements of the section of this Standard
which addresses the specific end use of the barrier material.

NF = HMi1xh2
MY = =8 x ¥
S"5'4. II“IIIFIuI.'J'.I;:'l
LT
= il TR
N2 I.'IIIIFH'Ii;\.'\.' ag:
where:

Sy = surface area exposed in the field;

SA = surface area exposad in the laboratory,;

YV, = volume of extraction water used in the laboratory;

Ve - = volume of water to which the product is exposed under static conditions; and

Wr o = YOlume of water to which the product is exposed under flowing conditions during a periad of
time equivalent to the laboratory test.

When the lzngth of the exposure being normalized is other (han 24 hin length, 1he ngrmalized value shall be
adjusted to reflect a 24-h exposure (e.g., multiply the normalized value by 24/72 when a 3-d exposure was
used).

57.3 Qwvertime exposure calculations

Laboratory values from each time point for which extractant water was collected {minimum of five data points
requircd) shall be normalized as indicated in5.7.1 or 5.7.2. depending on produci end use. A decay curve of
these normalized contaminant concentrations in relation B elapsed exposure ime shall ke plolted. A con-
taminant concentration at Day 90 of exposure shall be extrapolated from this data.

MOTE - Day 1 iz defined as the tima poitat which exdractant watar for all centaminants is col ected for anabysis {5 d
of elapsed time), Day 99 s defined as 80 d following this time point (25 d of alapsed time).

5.8 Evaluation of contaminant concentrations
5.8.1 Conteminants measured st a single time point

Mormalized contaminant concentrations shall be no greater than their respective MALs determined in accor-
dance with annex A

5.B.2 Contaminants measured over time
MNormalized Day 1 contaminant concentrations shall not excead the short-term exposure level {STEL) as de-

fined in annex A. section A5, Extrapclated Day 50 contaminant concentrations shall not exceed their respec-
tive MALs determined in accordance with annex A.
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Table 5.1 — Paint and coaling system sample preparalion

] Panal surface aroa axposad
Nurber of layers in systern Layer for each layer
one layer — entire panel
primer layer 153
two layer
top layer 2'3
primer layer 116
three layer intermediate |aysr 13
top layer 112
primer layer 112
first intermediate layar 116
four layer
second intermediate layer 114
top layer 112

MOTE — A layer is cne or mare coals of the same cnatiﬂg material.

Table 5.2 — Single time point exposure sequence

Length of exposure

Elapsed time

Sample collection

4t1h 1d discard extractant water and refill
21+ 1h 2d discard exbkractant waler and rafill
42+4 h 4d discard extractant water and refill
24+ 1h 5 d extractanl water collected for analysis at

canelugion of exposure period

CAPCSUre.

MOTE — Sample exposures ase secuential: decant and discard extraciion water, refill cortainer, and continue

Table 5.3 — Multiple time point exposure sequence

Length of cxposurg Elapsed timg Sample collection

24+ 1h 1d extractant water collected for analysis
24t1h 2d exbractant water collected for analysis
4814 h 4 g dizcard extractant water and refill
211+ 1h 5d extractant water collected for analysis
6+1d 11d discard extractant water and refill
24+1h 12d extractant water collected for analysis
6+1d 18d discard extractant water and refill
24t1h 19d gxbractant water collected for analysis
6+1d 25 d discard extractant water and refill
24+ 1h 26 d exdractant water collected for analysis
614 32 d discard extractant water and refill
24%+1h 33d extractant water collected for analysis

MOTE — Sample exposures are sequential: decant requ red volume for analysis when indicated, discard any
reraining extraction water, refill contairer, ard continue exposura.
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Table 5.4 — Surface area-to-voclume retics for tanks or sterage vessels

Nnmlnauj ;?pac'“ Surace area (ft')’ Lengthidiameter ratio vnlsul:-nrf:tr::t?::iarigﬁ L)
5 5 5.0 38,5
10 -] 4.0 0.6
25 14,8 5.0 224
] 20.5 4.0 156
73 260.8 SR 13.6
100 325 3.0 124
200 51 2.9 9.7
300 66 27 B4
490 8.9 2.6 75
500 g0.4 2.5 g9
a0 101 2.3 .4
7a0 110 22 6.0
200 118.7 2.1 27
g0 126.5 1.9 a4
1.000 133.8 1.8 51
1.500 175 1.8 4.4
2.000 212 1.8 4.0
3.000 278 1.8 35
4000 337 1.8 3.2
5.000 391 1.8 3.0
7.000 441 1.8 28
7000 4849 1.8 27
8.000 535 1.8 25
9.000 578 18 244
10,000 620 1.4 2.4
20.000 985 1.8 19
30,000 1280 1.8 1.6
40,000 1563 1.8 1.5
50,000 1814 1.8 1.4
0,000 2048 1.8 1.3
FL.A00 2271 1.8 1.23
80,000 2481 1.8 1.2
a0 a0 Z6A4 1.8 113
100.000 2875 1.8 1.1
200000 4570 18 0.9
250,000 5303 1.8 0.8
S00.000 2418 18 0.5
750,000 11,0331 1.8 .56
1.000,000 13,363 18 aJ.5
1.500.000 17 511 1.8 044
2.000.000 21,213 1.8 0.4
5.000.000 39,075 1.8 0.3
7.500 000 51,203 1.8 0.26
10,000.000 62,028 1.8 0.2

" Surface area calculations inc ude the sides and bottomn of the tatk, but nat the area of the roof,
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6 Joining and sealing materials
6.1 Covaragso

This seclion covers materials that join or seal pipes and related products {e.q., tanks), proleclive {barrier] ma-
terials, and mechanical devices that contact drinking water.

6.2 Definitions

6.2.1 fluxes: Farmulations intended to remaove Iraces of surface oxides, promate wetting, and prolect the
surfaces o be soldered or brazed from oxidation during heating.

6.2.2 gaskets and sealing materials: Malerialzs used 1o fill 2 hole or jgint to prevent leakage.
6.2.3 jeining materials: Materials that form a bond when used to put parts together.

6.2.4 lubricant: Any substance interposed between two surfaces for the purpase of reducing the friction or
waar between them,

6.3 Material and extracticn testing raquirements

Samples fortasting shall be prepared as specified by the manufaciurer's writtan instructions and exposed as
outlined in annex B. Any contaminants extracted shall have normalized concenlrations ng greater than those
limits specified in annex A,

6.4 kems of spacial significance

The manukacturer shall supply written informatian relative 10 the product's intended end uses and applica-
tions.

7 Process media

7.1 Scope

The requirements in this section apply to process media products intended for the reduction of dissolved ar
suspended materials presentin drinking water. The products that are coverad include, hut are not limited to,
process media used inthe fallowing processes: ion exchange. adsorption, oxidation. aeration. and filiration.
7.2 Definitions

T.2.1  adsorption: The retention of a gas, liquid, solid, or dissolved material anto the surface of a solid.

T.2.2 adsorption media: A process media material upon which 2 gas. liquid, solid, ¢r dissolved material
will be retained.

7.2.3 aeration: The process of bringing water into contact with air in order 1o expedite the ransfer of gas
betwaan the two phasaes.

7.2.4 aeration packing media: Media used in aerators o increase the surface area of the liguid being
processed resulting in increased liquid to air contact and improved gas ransfer.

7.2.5 filtralion: The process of passing a dilute liquid suspension through filter meadia to reduce the con-
centration of suspended or collodal matter.
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7.2.6  filtralion media: Process media through which a liquid is passed for ihe purpose of filtration.

7.2.T ioenexchange: A chemical process in which ions are reversibly interchanged between a liquid and a
solid.

7.2.8 ionexchange resins: Process media consisting of insoluble polymers having functional groups ca-
pable of exchanging ions.

7.2.9 low-density process media: Process media such as diatomacequs eardh. perlite, or other madia
which have a bulk density of less than 500 g/L and are used far filtration purposes.

T.2.10 oxidative media: Process media which chemically facilitates oxidation on the media surface and
thereby enhances removal of ions from water.

7.211 process media: Water inscluble material used i reduce the concentration of dissclved or sus-
pended subslances in water ihrough such operations as ion exchange, aeration, adsorption, oxidation, and
filkration.

7.2.12 reductive media: Process media that chemically facilitates reduction on the media surface and
thereby enhances removal of ions from water.

7.3 General requiraments
731  Manufacturer use instructions

All process meadia products shall be accompanied by detailed ranufacturar use instructions that shall also
appear on the product packaging or other technical literature. For process media products that are dosed
{e.g., powderad activated carbon). use instructions shall include the maximuom daose at which the product can
ke acceptably used (as determined by evaluation to the requirements of this section).

7.3.2 Productlabeling

Process media product containers shall facilitate traceability to the production lecatian and shall, at a mini-
mum, contain the following information:

— manufacturer's name angd address;

— producticn locaticon identifier;

— product identification {product type and. when applicable. trade name);
-  netweight:

— when applicable, mesh or sieve 5i2e;

— lot number; and

— when appropriate, special handling, storage, and use nstruclions.

T.3.3  Product line evaluation

When a line of products is manufactured to the same material formulation and contains identical ingredients,
product evaluation shall be preferentially conducted on the product form that has the highest suface area-to-
volume ratio (smallest particle size). Products of a lower surface area-to-volume ratio (larger particle size)
shall be considered 1o have met the reguirements of this section when a higher surface area-ko-volume ratic
product, belonging to the same line of producis and having an identical use, has been demonstrated lo meet
the requiramants of this section.

7.4 Sample requirements

A representative sample of the media shall be reduced to three test samples, each of a sufficient quantity for
the extraction procedures described in 7.5, The three tast samples shall be placed and stored in airtight,
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muoisture proof. sealed glass containers. If a glass container is inappropriate, containers made from some
ather inert material recommended by the manufacturer shall be used. Each container shall be clearly labelad
with product name. type of sample, manufacturer name. sampling data, production location. lot number, and
the name of the individual who collected the sample. Gne sample shall be used for exposure and analysis;
the remaining two samples shall be retained for re-evaluation purposes.

7.5 Extraction precedures

7.59.1  Analylical summary

An analytical summary shall be prepared for each product. The analytical summary shall consist of the formu-
lation-dependent analyles identified in accordance with 3.3 and the applicable product-specific minimum test
batteries listed in table T.1.

7.5.2 Wetling

Process meadia thal receive conditioning shall be immearsed completely (wetted) intap water prior 1o condition-
ing and exposure. The weight of the sample to be welted shall be at least equal to the amount of media re-

quired to perform the exposure at the specified weight-to-volume ratio (see 7.5.5 and table 7.3).

MOTE — Forexample, a media for which 2 L{0.553 gely of exdraciant water is required to perform t1e selecled analy-
s&5, and the media 1s exposed at 23 /L, a mimimum of 50 g of media s wetled.

Far low-density process media, 0.5 L (0,13 gal] of the process miedia shall be wetted; the weight of 1his val-
ume of media shall be measured and recorded prior to wetting.

Following the specified wetting period. the sample shall be completely drained and the water discarded.
7.5.2.1 Granular activated carbon

Granular aclivated carbon {GAC) lest samples shall be wetted cut for 16 £ 1 h.

7.5.2.2 Other process media producls

All other process media that receive conditioning shall be wetted out for G0 £ 10 min.

7.53 Conditioning {hackwashing}

7.5.31 Filtration and adsorption media

Wetted filtration or adzorption media, excluding diatomaceous earh, perlile, and powderad activated carbon
{PAC) products, and other media of = 0.25 mm diameter, shall be placed in a conditioning chamber {a glass
column having a minimum inner diameter of 2 in). The amount of madia conditionad shall be sufficient 1o meet
or exceed ils specific weight-per-volume ratio {see table 7.2] and b generate suflicient exposure water o
complete the selected analyses. Tap water shall be directed slowly upward through the conditioning system
until the entire amount of media is flooded. The media shall then be backwashed at a flow rate that fluidizes
the media or attaing sufficient transport velocities la remove extranenus paticulate matter; the maximum wet-
ted media expansion rates for various process media products are indicated in table 7 3. Filtration and ad-
sorption media shall be subjecied to the prescribed backwash for 30 + 2 min.

7.5.3.2 Diatomaceous earth, perlite, PAC, and other process media

Diatomaceous earth, perlite, PAC, and all other process media having functions ather than filliration or adsorp-
tion shall not be conditioned wnless manufacturer use instructions stipulate a specific conditicning protocol,
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7.5.3.3 Special post-conditioning procedures for sand and anthracite preducis

LUpon completion of ihe backwash, 1% to 1.5% of the sand or anthracite column (by height) shall be scraped
away and discarded.

T.54 Exposure water
T.5.4.1 Adsorption media

Adsarption media shall be exposed in a pH 5 scdium dihydrogen phosphate buffer. prepared by mixing0 1M
NaH.PO., 0.04 M MgCl;, and reagent water, mesting the requirements of annex B, section B.9.2.1, at a ratic
af 1:1:18. respectively.

T.54.2 All cther process media

All other process media shall be expesed in and reagent water, meeting the requirements of annex B, seclion
Ba9Z1

7.5.5 Expeosure protocols

Table 7.3 contains the weight-per-wolume ralios for exposure of pracess media.
7.5.8.1 Adsorption media

75511 Media of < 0.25 mm in diameter

Immediately after completion of wetting. the media sample shall be exposed in an appropriately sized vessel
The amount of madia exposed per volume of exposure water (see 7.5.4.1) shall be sufficient to meet or ex-
ceed its specific weight-per-wolume ratic in table 7.2 and to generate sufficient exposure water ta complete
the selected analyses. The vessel shall be covered and placed on a magnetic stirrar for B0 £ 5 min. Immedi-
ately following the exposure period, the liquid portion of the exposure shall be passed through a Whatman #
41 fiter and a0.45 W filter, and the resulting filtrate shall ke collectad. The solid portion of the exposed sample
remaining on the filker shall be dried and weighed and shall be ussed o calculate the evaluation dose.

75512 Media of 2 0.25 mm in diametar

Immediately after completion of conditioning. the media samplc shall be exposcd in an appropriately sized
vessel The amount of media exposed per volume of exposure waler (see 7.5.4.1) shall be sufficient to meet
or cxceed il spocific weight-per-volume ralio in lable 7.2 and to gencrate sufficicnt oxposure water to com-
plete the selected analyses. The contents of the vessel shall be mixed 1o ensure that the entire samplg is in
contact with tho cxposurc waler, The vesscl shall be sealed with PTFE, and the sample shall be cxpescd ac-
gording ko the schedule outhned intable 7.4, The weight-to-volume ratio shall be recorded al the time of ex-
posurc and shall represcnt the cvaluation dosc,

7.5.5.2 Filtration media, ion ¢xchange resing, synthetic media, and all other process maedia

Immediately after completion of wetting, or conditioning if applicable, the media sample shall be exposead in
an appropriately sized vessel. The amount of media exposed per volume of exposure water (see 7.5.4.2)
shall be sufficient to meet or exceed its specific weight-per-volume ratio intable 7.2 and to generate sufficient
exposure water to complete the selected analyses. The contents of the vessel shall be mixed to ensure that
the entire samplg i5 in contact wilh the exposure water. The vessel shall be sealed with PTFE, and the sam-
ple shall be exposed according Lo the schedule cutlined in lable 7.4. The weight-to-volume ratio shall be re-
carded at the time of expasure and shall represent the evaluation dose.
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7.5.5.3 Aagraticn packing media

Aeration packing media shall be exposaed in appropriately sized vessels at a surface area-to-volume ratio
greater than or equal to ts manufacturer’s recommended field sudace area-to-volume ratio and in a volume of
exposure waler sufficiant ta complete the selected analyses. The vessel shall be sealed with FTFE, and the
sample shall be exposed according to the schedule cutlined in table 7.4

MOTE — The volume cf eatraction water can be proportionately increesed ifan additignal amount of media was pre-
pared in crder to complete the selected analyses.

7.5.6 Collection and preservation of extraction water

Imnmediately following exposure, extraction waters shall be poured intg previgusly prepared sample containers
for slorage until analysis, as specified in annex B, section B.6.

7.6 Analysis
Extraction wuters shall be analyzed with the melhods listed in annex B, section B.7,
7.7 Hormalization
The concentration of analdes present in the extraction water shall bg molbipliesd by caloulated normalization
factors to account for differences between the actual laboratory evaluation ratic and the weight-per-volurme
ratio in table 7.2,
7.7.1  Process media excepl for activaled carbon media and aeration packing media
The concentration reported by the laboratory shall be normalized with the Rallowing equation:

normalized labisratory

contaminant = contaminant X
concentration concentration

weight per valume ration {mg/L}
laboratory evaluation ratio {mgfL)

This equation shall be used to normalize fillralion media, on exchange resing, synihetic media, and other
media to the weight-per-volume ratios lisled intable 7 2.

7.7.2  Activalod carbon media
The concentration reported by the laboratory shall he normalized with the following egquation:
normalized laboratory

contaminant = conlaminant X
concentration concentration

250 mgiL
l[aboratory evaluation ratio {mgfL)

Equation 2 shall be usad to normalize activated carbon meadia {granular or powdered) to a weight-per-volume
ratio of 250 mgflL.

7.7.3 Filter preceoat media {e.g., perlite, distomaceous garlh)
The concentration reported by the laboratory shall be normalized with the follcwing equation:
normalized laboratory

cantaminant = contaminant %
concentration concentration

manufacturer's use concentration {mg/L}
laboralory evaluation ratio fmgl )
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Equation 3 shall be used to normalize dosed media (except PAC] to the manufaclurer's recommended maxi-
rum use concentration.

7.7.4 Aeration packing media

The concentration reported by the laboratory shall be normalized with the following equation:

narmalized laboratory
| _ : SA, V:
contaminamt =  conlaminant = SA ¥ v
cancentration concentration . F il g
where:

SA = surface area attained dunng laboratory exposures;
W_= volume of exposure water used during laboratory exposures;
SA, = surace area of the product under field conditions; and

W iow ~g = Minimum volume of water the product is expesed to in the field under flowing conditions
during a period of ime equivalant to the laboratory evaluation.

MOTE — When manufacturer use instructions indicate that the aeration product can be subjcled to static
cenditions in the field, nomalized cencentratiors shall oe medified to ref ect the slatic condition. For the
static condition, the Ve ameg parameter shall be substituted with Wy e o, which is equal to the volume of wa-
ter contacting the media uncer static conditions ir the field.

7.8 Evaluation of contaminant cencentrations

7.8.1 For process media, normalized contaminant concentrations shall be no greater than their respective
SPALCs. determined in aczordance with annex A

7.8.2 For agration packing media which require evaluation to the static conditian, the narmalized static con-

tarminant concentrations shall be no greater than their respective MCLs or TACs determined in accordance
with annex &,
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Table 7.1 — Product-specific minimum test batieries for process media products

Product Primary use Analytes
activated alumina adsorption metals . nickel, and aluminum
aluminum silicates {e.q., ze0- fi metals’, GCMS (base neutral acid scansg), and
! ittration , .
lites) radionuclides
1 ~

arthracite filtr ation rrinE| E:g l:ugl:Edifs MS {base neutral acid scans), and
diatormacesus earth media filtration metals' and radionuclides
garnet fillration :; g?g I:L:cfdﬁéfs M3 {base neutral acid scans), and
granular activated carbon adsorotion metals', GC/MS {base neutral acid scans), and
{GAC) P radicnuclides

. metals', GC/MS (base neutral acid scansg), and
gravel filtration radionuclides
imanita filtration metals', GC/MS {basc noutral acid scans), and

radignuchdes

icn exchange resins

ion exchange

residual monomer, other formulation dependent

cxidative media (e g, manga-

metals . GCMS {base neutral acid scans), and

nese graen 5and) axidation radignuchdes

arlite filtration metals', GC/MS {base neutral acid scans), and
P radionuclides
powdered activated carban . metals', GC/MS (base nautral acid scans), and
(PAC) adsorption | | 4onuclides
sand filtr ation metals , GC/MS {base neutral acid scans), and

radignuclides

synthetic media

aeration, filtration

formulation dependent

Meta s = antimony. arsanic, barium, baryllium. cadmium, chremrium, coppa-, lead, marcury, salanium, thallium

Takle 7.2 — Process media exposure weight-per-volume ratios

Media type

Woight-pe r-voluma'

adsorption media:

= 38" diameter particles

activated alumina ﬁgg if .?:L
GAC and PAC Y
anthracite and gravel”:
e . 625 + 25 giL
£ 38" diameter particles 1250 £ 25 giL

filter precoat media (e.g. perlite. diatomaceous

10 times the manufacturer's

aarth) recommended use concentration
filtration media other than anthracite ar gravel 625 £ 23 g/l
ign gxchanga resing 625 + 25 giL
synlhetic media 623 £ 25 gL

size | mit (AVWYYA B100-36).

! Weight-per-volume gf the product on a1 "as shipped” basis.

“ Farthe sive range specified, not more than B% by weight shall be eithar finar than ar coarser than the designatad
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Table 7.3 — Maximum conditioning expansion rales for filtralion and adsorption media

Media type

Maximum laboratory expansion rate of

wetted media (by height} %)

activated alumina 251 5%
aluminum silicates {zeolites) 25+ 5%
anthracite 25+ 5%
garnet 30+ 5%
granular activated carbon 30+ 5%
| gravel 10 5%
iimenite 301 5%
manganese gresnsand W0L5%
sands 20+ 5%
Table 7.4 = Exposure schedule for process media of 2 0.25 mm in diameter
Time Temperature Comment
. . . Exposure water is drained/decanted and discarded: the
60 1 5 min 2321°C{7FIL27F) gxposure vessel is refilled and exposure is continued.
- . . Exposure water is drainedidecanted and discarded: the
60 £ 5 min 253 1°C {73+ 27F) exposure vessel is refilled and exposure is continued.
60 £ 5 min 23+ 1°C {73 £2°F) Exposurg water is oollected and filtered for analyges.
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8 Mechanical devices

8.1 Coverago

This seclion covers devices, components, and materials used therein which are used intreatment! transmis-
sionddislribution systems, and are in contact with drinking water intended for human ingestion. drinking water
treatment chemicals, or both. Examples are listed in table 8.1, Residantial point-of-use and point-of-anlry
drinking water treatment devices and fire hydrants are not covered by the requirements in this section.

8.2 Definitions

8.2.1 in-line device: Any device {used to measure or cantrol the Mow of water) installed on a service lineor
building distribution system downstream of the water main and before endpoint devices.

8.2.2 building distribution system: A continucus system of piping and related fittings, beginning at-the-
tap on the main, which iz intended to convey polable water to points of usage.

8.3 Device, component, or material requiremeants
831 Genaral

Davices, components, or materials shall be considered to have met the requirements of this section | at least
cne of the following conditions is met:

— thedevices. components. or materials covered under this section arg tested and evaluated acoording
to the procedurss specified in annex B, seclions B.4 and B.5; ar

- the devices. companents, or matarials meet the requirements of 8.3.2.
Where all companants, malerials, or both of & device meet the requirements of this section, the device shall
also meet the requirements of this seclion. Where all materials of a component meet the requirements of this
section, the component shall also meet the requirements of this section.

8.3.2 Evaluation of devices, components, or materials tested to other sections of this Standard

For devices, camponenls, or materials that have been tested to other sections of the Standard., the devices,
components, or materials shall meet the following criteria:

— be made of the same alloy(s). composition{s), or formula{s);
—  have undergone analogous manufacturing processes,

—  have been tested at 8 emperature that mieets or exceeds the required exposure temperatures in an-
nex B, section B 4

— have been conditioned for a period of time not more than 14 d, and expozed for a period of time not
less than 12 b for in=line devices or 24 b for other mechanical devices: and

— thevoncentrationgs) of the extracled contaninants) shall be nermalized W the requirements of annsx
B. section B.8.

5.3.3 Metallic contaminants

When a device or component is qualified through the separale testing of two or mere components, 1he nor-
malized concentrations for each specilic melallic contaminant from individual components shall be summed.
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The total of the normalized metallic contaminant concentrations shall meest the requirements of annex B. sec-
tion B.A.

8.4 In-line devices, compenents, and materials

Samples for the testing of in-line devices, components, and materials (see 8 2 1) shall be selected according
to the requirements of annex B, sections B.2.3 and B.4.1. Extraction waters shall bs selecied according to
annex B, seclion B.2.5. In-line product samples shall be conditioned as indicated inannex B, section B 4.3
Fallowing conditioning. 1he samples shall be exposed as indicated in annex B, section B.4.4.1 and table BY,
Mormalization shall be as specified in annex B. sections B8 3 and B.A 4, as applicable.

8.5 Chemical feeders and generators

Samples for the testing of chemical feeders and generators shall be selected according to the requirements of
annex B, sections B.2.3 and B 4.1. Chemical feeder and generator samples shall be conditioned as indicated
in annex B, section B.4.3. Following conditioning. the samples shall be exposed as indicated inarnex B, sec-
tion B 4 4.2, Mormalization shall he as specified in annex B, section B.B.4.

8.6 Cther mechanical devices, components, and materials

Samples for the testing of all other mechanical devices, components. and materials shall be seleded acoord-
ing to lhe requirements of annex B, sections B.2.3 and B.4.1, Extraction waters shall ba selected according ko
annex B, section B.2.5. Other mechanical product samples shall be conditioned as indicated in annex B, sec-
tion B.4.3. Following cond itioning, the samples shall be exposed as indicated inannex B, section B.4.4.3 and
table B8. Marmalization =hall be as specified in annex B. sections B.8.3, B.8.4, and B B B, as applicable.
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Table 8.1 — Examples of mechanical devices

This table is & generic listing of the types of devices covered in this section of the Standard. This table is not
intended to he a complete list of all types of mechanical devices. Inclusion of 2 product dees not indicate ei-

ther a use endorsement of the predud or an automatic acceptance under the provisions of this Standard.

chamical feeders
— dryfeeders {e.g.. pellet droppers]

pressure gas injection systems pumps

switches and sensors
{e.g., water level, pressure, temperature. pH)

vacuum injection systems

valves and related fittings
ftranzmizsionidistribution system)

disinfection/generators

chlorine dioxide

treatment devices used in water treatment facilites {ex-
cludes residential point-of-use and poinl-of-antry devices)

— hypochlorite — aeration technologies
— QzZOone — clarifiers
— uliraviglet — elecirpdialysis technologies
— micrefiliration technologies
electrical wire — mixersg
{e.g., submearsible well pump wirg) — reverse osmosis technologies
— SCIEens
pumps — strainers .
— ultrafitration technologies

in-ling devices - building distribution system
— backfow preventers
— bwilding valves
— check valves
— comprassion fittings
— corporation stops
— curb stops
— expansion tanks
— meter couplings

— meater stops

— pressure regulators
— pressure tanks

— service saddles

— sirainers

— valves and filtings
— waler meters

in-line devices specifically excluded

— boiler feed valves
drilling and tapping machines
temperature and pressure relief valves
valves with hose thread outlets
water meter test benches
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9 Mechanical plumbing devices

8.1 Coverage

This seclion covers mechanical plumbing devices, components, and materials that are typically inslalled
within the |ast liter of the distribution system {endpcint devices) and are intended to dispense water for human
ingestion. In-line davices are excluded fram this section, Paint-of-usa and point-of-entry waler treatmeant de-
vices are excluded.

5.1.1

Endpoint devices specifically included in the coverage of this seclion are:

single-handle and kwo-handle |avatory faucets {for example: centersets, widespread, mini-spread,

and basin cocks), except a5 exempted in 9.1.2;

two-hole and single-hole bar faucets:

single-handle and two-handle kitchen faucets {for example: top mounts, concealed fitings, and wall

mounts);

9.1.2

hot and cold water dispanaers:

drinking fountains, drinking fountain bubblers, and water coolers;

glass fillers,

residantial refrigerator ice makers:

supply stops and endpaint control valves; and

commergial kilchen devices {see 9.2.3), limited to the follawing:

— pot and ketile fillers (see 3.2.7];

—  devices with extended standpipes or risers (see 9.2.5); and

—  pre-ringe assembhies which includs an auxiliary spout or other outlet.

MOTE 1 — Only the commerncial kitchen devices | sted above shall be evaluated using the 18.8 L {5 gal
narrralizat an.

MCTE 2 - The base dewvice 1o wnich the pre-rinse component is added sha | be considered a commercial
kitchen device only if it meels the definition of e ther a pot and kettle filler (see 9.2.7) or a cevice with ex-
tended slancpipes or risers |see 9.2.9).

Engdpoint devices specifically exempted from the coverage of this section are:
bath and shower valves, shower heads of all types, and Roman tub valves:

all drains:

backflow prevention devices;

pre-ringg assemblies which do not include an auxiliary spout or other outlet, and

all endpoint devices that are not specifically intended to dispense water for human consumption, in-

cluding wtility, laundry, laboratory, bidel, and shampog fitings; faucets with a hese thread spout end or
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with a quick disconnect end: faucets that are self-closing. metering, or electronically activated: and
nonlavatory hand wash stations.

9.1.3 Endpoint devices that are exempted from the scope of this section shall be permitted to be evaluated
atthe option of the manufacturer, YYith the excepticn of exem pted pre-rinse assemblies, all exempled devices
shall be evaluated using the 1L {026 gal) draw. Exempted pre-rinse azsemblies shall he evaluated using the
18.9 L {5 gal) draw.

9.7 Definitions

9.21  cold mix volume adjustment Factor (CMV]: The cold waker volume of the device divided by the total
water volume of the device.

8.22 cold water velume: The volume of water contained within the porlion of the device that is normally
contacted by cold water (from inlet to outlet) when the device is connected o hot and cold water supplies un-
der normal operating conditions. The volume excludes the wolume of water contained within the portion of the
device that is normally conlacted only by hot water.

8.2.3 commercial kitchen device: An endpoint device whose scle application is delivery of water for food
preparation in commercial kichens.

9.2.4 endpoint device: Any single devica Lypically installed within the 1ast 1 L {0.25 gal) of the watsr disiri-
bution system of a building.

8.2.5 extended standpipe orriserdevice: An endpcintdevice. which includes a verlical compaonent haw-
ing a minimum height ¢f 31 cm {16 in}, measured from the dack to the outlet of the endpoirt device and
whose sole application is delivery of water for food preparation in commercial kitchens.

8.2.6 in-line device: Any dovice, {used to measure or contral the flow of water) installed on a service ling
or building distribution system downstream of the water main and upstream from endpaint devices.,

9.2.7 pot and kettle filler: An endpoint device whose sole application is delvery of waler {0 fill pots and
kettles in commercial kitchons,

8.2.8 pre-rinse aszembly: An cndpoint device with a hose and spray whoae application is watcr delivery
for the ringing of tableware in commercial kifchens.

9.2.9 water distribution system {building): A continuous system of piping, devices. and related filtings,
beginning after the water metcr and water meter sctting cquipment, which is imlended to convey potable water
in & building ks ponts of usage.

9.3 Device, component, or material requirements

8.31 General

Devices, components, or materials shall be considered to have met the requirements of this seclion i at least
one of the fellgwing conditions are met:

The deviges, componanls, or materials covered under this section are lested and evaluated accord-
ing to procedures specified in annex B, sections B.5 and B .&; or

— The devices, components, or materigls meet the requirements of 9.3.2.
Where all components, materials, or both, of a device meet the requiremenls of this section, the devize shall

also meet the reguirements of this seclion. Where all materials of a component meet the requirements of this
saction, the component shall also meet the requirements of this section.
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9.3.2 Evaluaticn of devices, components, or meterials tested to other sections of this Standard

For devices, components, or materials, which have been tested to other sections of 1his Standard, the de-
vices, companents, or materials shall meat the following cnteria:

a) be made of the same alloyw(s). composition{s), or formula(s):
b} have undergone analogous manufacturing processes:

¢l have beentested at a temperature that meets or exceeds the required exposure temperature in an-
nax B, saction B.Y;

di  have been conditioned for a period of ime not more than 19 d and exposed for a period of time not
less than 16 h: and

e} shall have the concentration{s) of the extracted contaminant({s) normalized Lo the requirements of an-
nex B, section B8

9.3.3 Metallic contaminants

When a device or component is qualified through the separate testing of twg or more components, tha nor-
malized concantrations far each specific metallic contaminant from individual componeants shall be summed,
The total of the normalized metallic contaminant concentrations shall meet the requirements of 5.5

8.4 Exposure and normalization

Samples for testing shall be prepared and exposed, and the extractant water analyzed as required in annex
B, secticn B.5, The number of samples tested shall be determined as outlined in annex B, section B.5.

Exposure of endpoint samples. excepl for hot water dizspenser samples, shall be performed at 23+ 2°C {731
4 *F},

The concenlration of extracted comaminanls shall be normalized to end use conditions according to the nor-
malization procedure outlined in annex B, section B.B for endpoint devices. compaonents, and materials. All
endpoint devices, components, or materials, alher than commercial kitchen devices, shall be evaluated using
the highest surface area-to-volume product a= the test sample, and shall be normalized using the 1 L {0.26
gal) firstdraw. Commercial kitchen devices shall be evalualed using the highest surface area-to-valume prad-
uct as the test sample and shall be normalized using the 13.9 L {5 gal} first draw.

9.5 Evaluation of normalized contaminant concentrations
9.51 Evaluation of lead

For endpoint devices other than commercial kitchen devices, the lead test statistic  shall not exceed 11 pg
when normalized for the 1 L{0.26 gal) first draw sample. For commercial kitchen devices, the lead tesl statis-
tic O shall not exceed 11 pg when normalized for the 189 L (5 gal) first draw sample.

MOTE — Tae limit of 11 pg for lead is based on & limit of 15 ug total lead, including lead contibuled from the device
inkenior as well as from sourcas othar than the device, which is assumed to ba 4 pg.

9.5.2 Evaluation of non-lead contaminants

For endpoint devices other than commercial kitchen devices, the normalized concentration of a nonlead con-
taminant shall not exceed its SPAC {calculated in accaordance with annex A) when normalized for the 1 L
{0.26 gal} first draw sample. For commercial kitchen devices, the normalized concenlration of a nonlead con-
taminant shall not exceed its SPAC when normalized for the 18.9 L {5 gal) first draw sample,
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Annex A
{normative)

Toxicology review and evaluation procedures

A1 General requirements

This annex defines the toxicalogical review and evaluation proceduras for the evaluation of substances im-
paried to drinking water through conlact with drinking water system components. Itis intended to establish the
human health nsk. if any, ofthe substances imparted tQ drinking water under the anlicipated use conditions of
the product. Annex O jnormativel and annex E (infermative) of this Standard contain cvaluation crteria that
have been determined according Lo the reguirements of this annex.

The Iollowing general procedure shall be used to evaluate drinking water substances under this Standard:

al A determination shall be made as to whether a published {(publicly available in printed or elecironic
format) and pocr-reviewed quantitative risk assessment for the substance is available.

B} When a quantitative risk assessment is available. the reviewsr shall determine whether the assess-
ment is currently used in the promulgation of a drinking water regulation or published health advisory for
the substance (see the requirements of annex A, section A3)

If the assessment is used in the promulgation of a drinking water regulation, the Single Product
Allowable Concentration {SPAC] shall be derived from the regulatory value{s); or

— [fthe assessment is not the basis of a drinking water regulation, the assessment and its caorre-
sponding reference dose shall be reviewed for its appropriateness in evaluating the human health
risk of the drinking water substance.

MOTE — Whean rev ewing an assessment useg in the promulgation of & drnking waker regulation, i is reg-
pmmended that the regulatary a.utharity he contacted ta varify the currency of the assessment under con-
sideration,

c] Ifapublished and peer-reviewed quantitative risk assessment is not currently available for the sub-
stance, the Tolal Allowable Concentration (TAC) and SPAC shall b2 derived after review of the available
toxicology data for the substance (ses annex A, section A 4]
— When the data requirements for qualitative risk assessment arce satisficd (soc anncx A, seclian
A4 Z and table A1), a qualtative risk assessment shall be performed according to annex A, sechion
AT or
—  Wheonthe data requircments for quantitative nsk assecssment are satisficd (soo anncx A, soction
A4 3 and table AZ), a quantitative nsk azsessment shall be performed accoming to annex A, section
AT

Figure A1, annex A. provides an overview of the toxicity data review requirements of this anne:x.

A.2 Dehinitions

A.21  benchmark dose: The lower 25% confidence limit on the dose that would be expeclied to produce a

specified response in X% of a lest population. This dose may be expressed as BMD, (adaplad from Barnes
et al., 1945).

MOTE — Faor the purposes of this Standare, the senchmark dose shall be calculated at the 10% response level.
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A 22 continucusdala: A measurement of affect that is expressed on acontinugus scale 2.9.. body weight
ar serum enzyme levels {USEPA, 1985)

A.23 critical effect: The first adverse eflect, or its known precursor. that occurs as thedose rate increases
{USEFA, 1984},

A24 EDy,;: Effective dose 10: a dose estimaled to cause a 10% response in a test population (USEPA,
1896a).

A235 genetic toxicity: Direct interaction with DMNA that has the potential to cause heritable changesto the
cell.

A.2.6 health hazards (types of} {USEPA, 1994 and 1539)

A2.6.1 acute taxicity: Effects that ocour immediately or develop rapidly after a single administration of a
substance. Acute toxicily may also be referred to a= immediate toxicity.

A.2.6.2 allergic reaction: Adverse reaction to a chemical resulting from previous sensitization to that chermi-
cal or to a structurally similar one.

A_2.6.3 chronic effect: An effect that cocurs as a result of repeated or long-term {chronic] exposures.

A._2.6.4 chronic exposure: Multiple exposures ccourring over anexlended pericd of time or a significant frac-
tion of the animal's or the individual's lifetime.

A.2.6.5 chronic toxicity: The capability of a substance to cavse adverse human health effects as a result of
chronic exposure.

A_2.6.8 irreversible texicity: Toxic cffecis to atissuce that cannot be repaired.

A_26.7 lecal toxicity: Efccts that occur at the site of first contact between the biolegical system and the
taxicant.

A.2.6.8 reversible toxicity: Toxic efeds thal can be repaired. usually by a specific tissue’s ability to regen-
crate or mend itsclf after chemical cxposure,

A_2.6.9 systemic toxicity: Efccts that arc clicited after absorption and distnbution of a toxicant from is cntry
point to its target tissue.

A.2T7 LED;: Lowest effective dose 10; the lower 35% confidence limit on a dose estimaled to cause a 10%
responses in a test population {USERA, 1956a),

A28 loewestobserved adverse effect level (LOAEL): The lowest exposure concentration at which statis-
tically or biologicaly significant increases in frequency or severity of effects are observed between the ex-
posed population and its appropriate control group (USEPA, 1594).

A.29 maryin of exposure (MOE]): The LED, . ar other point of departure, such as a NOAEL, divided by the
envirgnmental dose of interest (USEPA, 19455a).

A.2.10 model: A mathematical function with parameters that can be adjusted so that the funclion closely
describes a set of empirical data. A mathematical or mechanistic medel is usually based an biglogical or
physical mechanisms and has model parameters ihat have real world interpretation. Statistical or empirical
models are curve-fitted Lo data where the malh flunction used is selected for its numerical properties and ag-
curacy. Exrapolation from mechanistic models (e.q., pharmacokinetic equalions) usually carries higher confi-
dence than extrapolation using empirical modeals (g logith {USERA, 1954).
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A.2.11 noobserved adverse effect level (NOAEL): An expasure concentratian at which no statistically or
kiolegically significant increases in the frequency or severity of adverse effacts are observad between an ex-
posed population and its appropriate contral. Some physiolegical sAects may be produced at this concentra-
tion, but they are not considered as toxicolagically significant or adverse or as precursors to adverse effects
{USEPA, 1934},

A.212 non-regulated substance: A substance for which a statutory concentration limit does not exist.

A2 peer review: A documenled critical review of a scientific or technical work product conducted by
qualified individuals or organizations who are independent of those who performed the work, but who are col-
lectively equivalent or superior intechnical expertise to those who performed the work. tincludes anin-depth
assessment of the assumptions, calculations, extrapolations, alternate interpretations, methodelogy, accep-
tance criteria. and Conclusions pertainirg 1o the work product and the documentation thak supports the con-
clusions reached in the report. Peer review is intended to ensure that the work preduct is technically ade-
quate, competently performed, properly documented, and satisfies established requirgments (LSEPA, 1998).

A_2.14 point of departure: A data point or an estimated pcint that can be considered to be in the range of
chservation. The standard point of departure is the LED. ,, which is the lower 85% confidence limit on a dose
associaled with 10% extra risk {adapted from Barnes et al., 1955).

A 215 qualitative risk assessment: An estimation of the risk associated with the exposure to a substance
using a nan-guantitative methodology,

A.2.16 guantal data: A dichotomaous measure of eFfect; each animal is scored “noemal” or “afected” and the
measure of effect is the proportion of scored animals that are affected (USEPA, 1935).

A.2.17 quantitative risk asseasment: An estimation of the risk asscciated with the exposureto a substance
using a methodology that emplays evaluation of dose responss relationships.

A.2.18 range of extrapolation: Doses that are outside of therange of empirical chservation in anmal stug-
ies, human sludies, or both {adapted frorm Barnes et al., 1995).

A.2.19 range of observation: Doses that arc wilhin the range of empirical observation in animal studics,
human studies, or bith (adapted from Barnes et al., 1995).

A.2.20 reference dose (RfD): An estimate {with uncertainly spanning approsamately an grder of magnitude)
of a daily oxposure to the human population {including sensitive subgroups) that is likely to be without an ap-
preciable risk of deletenous effects during a lifetime {USEPA, 1594).

A.2.21 regulated substance: A substance for which a quantilalive human health risk assessment has been
porformed and utilized in promulgation of a statutory concentration limit for drinking water.

A.2.22 toxicodynamics: Varialions in the inharent sensitivity of a species or individual ko chemical-induced
toxicity, resulling from differences in host factors that influence the toxic response of a target organ o a speci-
fied dose (TERA, 1995).

A2.23 toxicokinetics: Variations in absorption, distribution, metabolism, and excretion of a compound that
account for differences in the amount of parent compound or active metabaolitefs) available to a target organ
{TERA, 1996).

A£.2.24 treatment technique: A technalogy or one er more precedures used ta control the concentrationof a
subslance in a drinking water supply when it is neither technically nor economically feasible to a=certain the
concentration of the substance (LS. Sale Drinking Water Act, 1996).

A 2.25 weight-of-evidence: The exlent to which the available biomedical data support the hypothesisthat a
substance causes cancar or other toxic effects in humans (adapted from USEPA, 159943,

A3
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A.3 Data requirements for published risk assessments
A31  General requirements

Evaluation of all published risk assessmenls shall includs review of the written risk assessmenl document and
a determination of whether additional loxicity data exist that were not considered in the assessment. If addi-
tional oxicily daka are identified that weare not consdered in the risk assessment, the risk assessment shall be
updated in accordance with annex A, section A 4.

The following shall be documented when utilizing an existing risk assessment:
— the source of the risk azsezsment;
— identification and discussion of any data not addressed by the assessment and

— comparisen and contrast of the existing risk assessment to the requirements of annex A, section A4,
with respect to selection of uncertainty faciors or other assumptions.

A.3.2 Substances regulated by USEPA or Health Canada

If 2 substance is regulated under the USEFRA's National Frimary Drinking W ater Regulations and EPA has
finalized a Maximum Contaminant Leval (MCL) or olhar means of regulation such as a treatment technique
{see annex A secltion A 2 24), no additional collection of toxicological data shall be required prior to perform-
ance of the risk eslimation (see annex A, section A.6,1), Wherg Health Canada has finalized a Maximum Al-
lowable Congentration (MALC], no additional texicological evaluation shall be reguired pricr io performance of
the risk sstimation {ses annex A, section A.6.1). Annex D contains a list of regulatory values {MCL or MAC)
and their corresponding SPACS. This list includes consensus evaluation critgria for those substances that are
ragulated by both countries.

A.3.3  Substancas ragulated by othar agongiss

If a substance is regulaled by agencies including the U.S. Food and Drug Administration {Code of Federal
Regulations, Title 21 Food and Drug Regulations), or state, national, or inlernaticnal regulatory bodies other
than those specified in annex A, section A.3.2, the relevance of the regulation to drinking water zhall be
evaluated. This evaluation shall include a review of the quantitative risk assessment that supports the regula-
tion, and a determination of whether additional toxicily data exist that have nol been congidered in the curent
assessment. Mo additional collection of lbbxicclogical data shall be required when Lhe requlation provides suffi-
cienl information for performance of the rigk estimation {see annex A, section 4 6.1} If additional toxicity data
are identified that were not considered in the current risk assessment, a revised risk assessment incor porat-
ing those data shall be performed as indicated in annex A, sections A4 and AF.

A.3.4  Evaluation of multiple published risk assessments

When multiple published assessments are available for a specific substance, the available assessments shall
bes revierwasd and o rationale shall be provided for the sslection of the assessmeant considerad to be the most
appropriate for the evaluation of human expasure through drinking water. Factors used to determine the ap-
propriate assessment shall include., bul nut be limiled to. the following:

—  complelensss qnd currency of the data review of sach assessmenl:
— technical competence of the organization{z] that sponsored the assessment; and
—  species and routeds) of exposure for which the assesamenl was performed.

When multiple published risk assessments are reviewed and are delermined to be of equivalent qualily, the
following hierarchy shall be used to select the appropriate assessment, based on sponsoring organization:
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-  LISEPA,;
— Health Canada:

— international bodies such as the Werld Health Organization (WHQ) or the Imernational Programme
an Chemical Safety (IPCS).

— European bodies such as the Drinking Water Inspectorate {DWI) and KIWA; ar

— entities such as other federal ar state regulatory agencies, private corporations, industry associations,
or individuals.

A4 Data requirements for new or updated risk assessments
Ad1  General requirements

For each substanca requiring a new or updated risk assessment, toxicity data to be considered shall include,
But not be limited to, assays of genetic toxicity, acute toxicity {1- 10 14-d exposure), shori-term toxicity (14- to
28-d exposura). subchronic toxicity (90-d exposure), reproductive toxicity. developmental toxicity, immunoto:x-
icity. neurgtoxicity, chronic toxicily {including carcinegenicity), and human data {clinical, epidemiglogical, or
cccupational) when available. To more fully undarsland the toxic patential of the substance, supplemental
studies shall be reviewed, inclugding. but not limited to. mode or mechanism of action, pharmacokinetics,
phamacodynamics, sensitization. endocrine disruption. and other endpoints, as wall as studiss using routas
of expasure gther than ingestion. Structure activity relationships, physical and chemical properties, angd any
cthar chamical specific information relevant to the risk assassment shall also ba reviewad,

Toxicity testing shall be performed in accordance with the mostrecent adopted toxicity testing protocols such
as those described by the Organization For Economic Cooperation and Development {OECD), U.S. Environ-
mental Protection Agency [USEPAY. and LS. Foad and Drug Administration (FDA]. All studies shall be re-
viewed for compliance with Good Laboratory Praclice (21 CFR, P 58/40 CFR, P 792).

MOTE — Review of the stLdy accorcing to the asproach suggested in Kliimisch et. al, 19587 may also be Lsed to de-
termine the quality of reported data.

£ weight-of-evidente approach shall be employed in evaluating the results of the available toxicity data, This
approach shall include cansidering the likelihood of hazard ta human health and the conditions under which
such hazargd may be expressed. A charagtenzation of the expression of such efects shall also be included., as
will a5 the consideration of the substance’s apparcnt mod o of aclion, The quality and quantity of loxicity data
availlable for the substance shall determine whether the evaluation is performed using a quallative risk as-
sessment approach (sce annex A, seolion A.4.2) or @ quantitative risk asscssment approach (soc anncx A,
section A473).

£8.4.2 Datarequirements for qualitative risk assessment

Toxicity testing requirements for the qualilalive risk assessment procedure are defined in annex A, lable A1 A
minimum data set cansisting of a gene mutation assay and a chromosemal aberration assay shall be required
for the pedormance of a qualitative risk assessment. Modifications in the specified toxicity testing require-
ments {inglusions or exclusions) shall be permitted when well supported by peer-reviewed scientific judgment
and rationale.

MOTE — Modifications may include, but are net limited to, the following tyses of considerations: alternate assays of
geneatiz oxicity, and supplemental texicity studies othar than those specified.

Required studiss and available supplemental studies shall be reviewed in order to perform a qualitative risk
estimation in accordance with annex A, sschion A.7.2.

A5
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A.4.3 Datarequirements for quantitative risk assessment

Taxicity testing requirements for the quantitative risk assessment procedure are defined in annex A, table A2,
A minimum data set consisting of a gene mutation azssay, a chromosomal aberration assay, and a subchronic
toxicity study shall be required for the pedormance of a quantitative risk assessment. The required studiss
and preferred criteria are defined in annex A, table A2, Modifications ta the minimum data set shall be parmit-
ted when well supported by peer-reviewed scientific judgment and rationals,

MOTE — Medifications may incluge, but are 1ot limited to, ascegtance of studies Lsing alternate routes of exposu-e,
altermate assays of genet ¢ toxicity, anc supplemental texicity studas othar than those specified,

Required studies, additional studies, and available supplemental studies shall be reviewed in order to perform
a quantitative risk estimation in accordance with annex A, section A7 3.

Additional studies far the evaluation of reproductive and developmental toxicity {a=s specified in annex A, table
A2) shall be required W be reviewesd when:

— results of the required minimum data set studies and any supplemental studies ndicgte toxicity ta the
reproduciive or endocrine tissues of one or both sexes of experimental animals: or

— the compound under evaluation is closely related to a known reproductive or developrental toxicant.

A.5 Data requirements for evaluating short-term exposures

Extractants from products used incontact with drinking water may be elevated initially but rapidly decline with
continued product contact with water. Examples include, but are not limited to. sclvent-containing coatings
and solvent caments. Short-term exposure paradigms, appropriate for potentially high initial substance con-
centrations, shall be used to evaluate potential acute risk o human health of short-term exposures. The short-
tarm exposurg period shall be defined as the first 14 d of in-service hifg of the product,

Sound scientific judgment shall be vsed B determine whether calculation of a Short-Term Exposure Lavel
{STEL| is appropriatc for a given contaminant. The NOAEL or LOBEL for the critical short-term hazard of the
substance shall be identified. The following types of studies shall be considered for identfication of short-term
hazard;

— shorlterm {loss than 90 d duration) toxicity study in rodents or other appropriate specics with a mini-
mum 14-d past-treatment observahion perniod, clinical ghservations, hemalkology and clinical chemistry,
and gross pathology [preferably an oral study in radents];

— reproduciion or devclopmental assays (for substances having these endpoints as the criticel efccts);
ar

— subchronic 20-d study in rodents or cther species (preferably an oral study in rats).

The critical study shall be used to calculate a Shorl-Term Exposure Level (STEL ) in accordance with annex A,
section A

Selection of ungertainty factors for calculation of a STEL shall cansgider the quality and completeness of the
database for assessing potential short-effects. Selection of uncerlainty factors shall also consider dala that
quantify interspecies and intraspecies variations. Other parameters that shall be considered inthe determina-
tion of a STEL include identification of any sensitive subpopulations, the potential for adverse laste and odor,
and solubility limitations at the calculaled STEL. The STEL shall be calculated using assumptions to protect
for a child's exposure Lo the contaminant in the absence of data that demonstrate adults are more sensitive
than children. In the absence of appropriate data to calculate a STEL, see annex A, seclion A7.1.2.
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A.6 Risk estimation for published assessments

Calculalion of the SPAC is intended to account for the potential contnbution of 2 single subslance by multiple
prodducts or materials in the drinking water treatment and distribution system. Inany given drinking water
treatment and distributicn system, a variety of products and materials may be added to or contact the reated
water prior ta ingestion. The SPAC calculation is intended to ensure that the total contribution of a single sub-
stance from all potential sources in the drinking water treatment and distribution system does nol exceed its
acceptable concentration.

A 6.1 SPAC calculation for regulated substances

To calculate the SPAC, an estimate of the number of patential scurces of the substance from all products in
the drinking watar traatment and distribution systam shall be determined. The SPAC shall be calculated as
follows:

_  promulgated requlatory value (ma/l}
SPAC (mgil) = rormulgated requlatory value {mgfl

estimated number of drinking waler sources

In the absence of specific data regarding the numbar of potential sourcas of the substance in the drinking wa-
ter treatment and distribution system. the SPAC shall be calculated as 10% of the promulgated regulatory
value.

A 6.2 SPAC calculation for other published risk assessments
Review of the risk assessment shall include evaluation of the risk estimaltion, if one is provided. Ifthe existing
risk estimation has bagn performed in 3 manner cansistant with the procedures in annex A, section A.7.3 for

non-carcinggenic o carcinogenic endpoints, the SPAC shall be calculated as follpws:

estimated risk estimation {mg/L)
astimatad number of drinking waler sources

SPAC (mgiL) =

In the absence of specific data regarding the number of potential sources of the substance in the drinking wa-
ter treatment and distribution system, the SPAC shall be calculated as 10% of the existing rigk estimation.

[Fthe exisling risk estimation is not consiztent with annex A section A7 3, or a risk estimation is not provided,
a TAC and SPAC shall be calculated for the substance according to the procedures in annex A, section A 7.3

AT Risk estimation using new and updated risk assessments

The method of risk estimation used for new and updated risk assessments shall be determined by the quan-
tity and quality of loxicity data identdied for the contaminant of concern (see annex A, section A 4). YWhen
available toxicily data are insufficient to perform the gualitative or quantitative risk assessments, or when kox-
icity data are available, but the normalized contaminant concentration does not exceed the applicable thresh-
old of evaluation value, a threshaold of evaluation shall be determined for the substance according o annex A,
section A.7.1if applicable. For all other data sets. the risk estimation shall be performed according to annesx
A, sections A 7.2 or A 7.3

A. 71 Threshold of evaluation
The fallowing thresholds of evaluation shall be considered when available oxicity data do not meet the mini-
mum requirements to perdorm a risk estimation using either the quahtative or quantitative approaches. Appli-

caticn of the threshold of evaluation shall alss be considered for the evaluation of normalized contaminant
concantrations that do not have existing risk assesaments and that do not exceed the defined threshold of

AT
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evaluation concenlrations. Inthis case. a qualitative review of the available data shall be pedormed to deter-
mine whether adverse health efectis can result at the threshold of evaluation exposure concentrations defined
in annex &, section AT, 1.1,

AT 1.1 Threshold of evaluation for chroni¢ exposure

Ferlormance of a risk assessment shall not be required for an individual substance having a normalized con-
centration less than ar equal to the following threshold of evaluation values:

— static normalization conditions:

lexicity testing shall not be required for an individual substance having a normalized concentration
less than or equal 1o the threshold of evaluation value of 3 ugfL.

—  flowing normalization conditions:

toxicity testing shall not be required for an individual substance having a normalized concentration
less than or equal 1o the threshold of evaluation value of 0.3 pgfl.

These threshold of evaluation values shall not apply to any substance for which available loxicity data and
sound scientific judgement such as structure activity relationships indicate that an adverse health effect re-
sults at these exposure concantrations.

A.7.1.2 Thresheld of evaluation for short-term exposure

IF an appropriate short-tarm toxic affect is not idantified by the available data. the initial (Day 1) laboratary
concentration shall not exceed 10 pgél. This threshold of evaluation value shall not apply I any chemical for
which available toxicity data and sound scientific judgment such as structure activity relationships indicate that
an adverse health elfect can result at the 10 pgfl concentration upon short-term exposure to the chemical.

A 7.2 TALZ determination for qualitative risk assessment
TACs for qualitative risk asscssmons shall be detormined as indicated in anncx A, table A3,
A.T.3 TALZ calculation fer guantitative risk assessment

The procedure used to calculate the TAG for a new risk assessment {including qualitative assessmenls that
are updated upon generation of new data) shall be determingd by the toxcologic endpoint identilied as the
critical offect {sce annex A, section A.2.3). For a substance having a non-carcinogenic endpoint. 8 TAC shall
ke calculated according to annex A, section A.7.3.1. For a substance having carcinggenic potential. a TAC
shall be calculated according to annex A, scction A.7.3.2,

The minimum data sct for the quantitative risk assessment (as defined in annex A, scction A.4.3 and table
A2 shall first be evaluated for gencloxic potential according Lo the requirements of annex A, table A3. Based
onthe review of genotoxic potential, the need for supplemental studies or chronic Loxicity and carcinogenesis
data shall be determined.

A.7.3.1 Assessment of noncarcinegenic endpeints

For noncarcinogenic endpeints, the TAC shall be calculated using either the NOAELAL QAEL procedure out-
lingd in annex A, section A7.3.1.1, or the benchmark dose {BMD) procedure outlingd in annex A, section
AT 31.2 as appropriate. The rationale for the selection of the procedure shall be provided in the assess-
ment.

MOTE — Selectior of he appropriate TAC calculation procedura will depend on tha characteristics of tha data set
identif ed for the subslance. Simple data sets consisting of @ small number of studies may be best evaluated Lsing

A
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the propecurein annex A, seciion A,.7.3.1.1. Comples data seis consisting of several stud es, or which involve repro-
duction gr developrrental endpoints, may be bast evaluated using the benchmark dose procedure nannex A, sedion
AT3.1.2 The appropriateness of the fit of the data to the BMD <hall also »e consideres.

£8.7.311 HOAEL or LOAEL approach

The substance data set shall be reviewed in its entirety. and the highest NOAEL for the most appropriate test
species. relevant route of exposure, sludy duration, mechanism, lissue response, and toxicological endpoint
shall be identified . If a NOAEL cannat be clearly defined from the data. the lowest LOAEL for the most appro-
priate test species, relevant route of exposure, and toxicological endpoint shall be uilized.

The general procedura for calculating the TAC using this approach is as follows.

a) determine the ¢ritical study and effect from which the NOAEL or LOAEL will be identified actording
to the fallowing hierarchy {LUSEFA, 1993 and Dourson at al |, 1954}

—  adequate studies in humans;

— adequate studies in animal models most hiologically relevart to humans {2.g., primates}, or that
demonstrate similar pharmacckinetics to humans:

— adequate studies in the most sensitive animal species {the species showing an adverse effect at
the lowest administerad dose using an apprapriale vehicle, an adequate study duration, and a rele-
vant route of exposure): and

— effects that are biologically relevant ko humans.

b} calculate the reference dose (RfD) according to the following equation {based on USERA, 1993):

R _ NOAEL or LOAEL {mgfka/day} x number of days dosed per wesk
{mglkgiday) UF 7 days

MOTE —When otherthan daily dosing was used in the gritical study, the RiD calculation shall be adjustadto
reflecl a daily dosing schadula.

¢] caloulate the TAC based on the RfD with adjustment for significant contribution(s) of the substance
from sources other than drinking water according o the following equation:

_ [RD (mgfkg'day) x BW (kq)] - [blal conlribution of other sources (mg/day)]
TAC (mgil) = DWI (Liday)

where:

MNOAEL = Highest NOAEL for the critical effeclin the most appropriate species identified after review
of data set. Ifa NOAEL is not defined, the LOAEL shall be used with a corresponding adjustment in
the uncertainty factor (see annex A, table Ad);

BW = Azzsumed body weight of individual to be protected in kg {genearally 10 kg for a ¢hild and 70 kg
for an adult);

LF = Uncerainty factor (total) based upoen Lhe applicabilily of the lest dala in extrapolating to aclual
conditions of human exposure {see annex A, table Ad). These are ofien referred to as salety factors;
and

DWW = Drinking Water Intake is lhe assumed average daily drinking water consumption per day (gen-
erally 1 L for a child and 2 L for an adult).
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MOTE 1 — In the absence of data to dese-mine the drinking water coniribution of a subslance, a default
drinking water contribction of 20% shall be apphed (LISERA, 1981}

MOTE 2 — IF saaleulation of the nau-drinking water uenb butian of @ substance exogeds he value uf the (KD

% B¥¥), verily that all potentia exposures to the suhstance in the critical sludy have been accounted, e.q., is
the substanre prasent as a conlaminant in 1he feed as wall az dosed into the drinking water, eto.

AT312 Benchmark dosa approach

The benchmark dose level (BEMDL} for the substance shall be calculaled by medeling the substance's dose
response curve for the grilical effect in the region of observed responses. The benchmark response (BMR)
concentration shall be determined by whather the critical response is a continuous endpoint measuremeant or
a quantal endpoint measurement. The BMR shall be calculated al the 10% response level.

The general procedure for calculating the TAC using the BMOL is as follows:

a) calculate the reference dose (RfD) according to the following equation:

RFD {mg/kg/day} = BMDL {nL}QF kagsday) y nurnber ofda?ﬁ:;:ed per week

MOTE —When otherthan daily dosing was used in the gritical study, the RiD calculation shall be adjustedto
refleel a daily dosing schedule.

b} calculate the TAC based on the RfD with adjustment for significant contribution{s) of the substance

from sources other than water according to the following equation:

[RiD (mg/kafdayy x BW {kq!] - [tetal contribution of gther sources (mg/day]]
DV¥I {Liday)

TAC {mgiL)

wherg:!

EMOL = The lgwer confidence limit on the dose that produces a specified magnitude of change
(10%) in a specified adverse response {(BMO,);

BW = Assumed body weight of individual to be protected in kg (generally 10 kg for a child, and 7D kg
for an adult);

LF = Uncertainty faclor (total) based upon the applicability of the test dala in extrapolating o actual
conditions of human exposure {gee annex A, table A4). These are often referred to ag safety factors;
and

CWI = Drinking Water Intake is the assumed average daily drinking water consumption per day (gen-
erally 1 L for 2 child and 2 L for an adult).

MCTE 1 — In the absence of data to detemine the drinking water coniribution of a subsiance, a default
drinking water contribLtion of 20% shall ke applied (USCPA, 1391},

MOTE 2 - If calzulation of the non-drninking water contr bution of a substance exceeds the value ofthe (RFD
% B, verify that all potentia exposures to the substance in the critical study hawve been accounted, e.g.. is
the substa ce present as a conlaminant in the feed as well as dosed into the drinking water, etc.

A.T.31.3 Selection of uncertainty factors (UFs)

Uncertainty factors used for the risk estimation shall include consideration of the areas of ungertainty listed in
annex A, tabls A4. A default value of 10 shall be used for individual areas of uncerlainty when adequate data

A1D
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are not available to support a data-derived uncerlainty factor. 3election of the values of each uncerainty fac-
tor shall consider the following criteria {adapted fram Daurson et al., 1995"

A.7.3.1.3.1 Human variability

Sealection of the human variability factor shall be based on the availabilily of data that identify sensitive sub-
papulations of humans. If sufficient data are availabls to quantitate the toxicokinetic and toxicodynamic vari-
ability of humans {see annex A, sections A 2 27 and A 2 23], factor values of 3, 1, or a value determinad from
the data shall be considered. In lhe absence of these data. the default value of 10 shall be used.

AT.3.1.3.2 Imterspecies variability

Selection of the interspecies variability factor shall be based onthe availability of data Ihat allow for a quanti-
tative extrapolation of animal dose to the equivalent human dose for effects of similar magnitude or for a
NOAEL. This includes scientifically documented differences or similarities in physiology, metabolism and foxic
response(s) between experimenlal animals and humans. [f sufficient data are available to quantitate the toxi-
cokinetic and toxicodynamic variabilities hetween experimental animals and humans (see annex A. sections
A2 22 and &2 23), factor values of 3, 1, or a value determined from the data shall be considered. Inthe ab-
sence of these data. the default value of 10 shall be used.

A.7.3.1.1.3 Subchronic to chronic extrapolation

Selection of the factor for subchronic to chronic extrapolation shall be based on the availability of data that
allcre for quantitative extrapolation of Ihe critical effect after subchronic exposure to that after chronic expo-
sure. Selection shall also consider whether MOAEL s d fler quantitatively when different critical eflects are ob-
served after subchronic and chranic expasure ta the compound, When the critical effect is identified From a
study of chronic exposure, the factor value shallbe 1. ¥When sufficient data are available to quantitate the dif-
ferance inthe critical effect after subshronic and chranic exposure, ar when the principal studies do not sug-
gestthat duration of exposure is a determinant of the critical effects, a fackor value of 3 or a value determined
from the data shall b2 considarad, In the absence of these data. the default value of 10 shall ba used.

A.T.3.1.3.4 Database sufficiency

Selection of the factor for database sufficiency shall be based on the ability of the exishing data to support @
scigntiic judgment of the likcly cntical offcel of exposure to the compound. When data exist from a minimum
of five core studies (Iwo chronic igassays in different species, one two-generation reproductive study, and
two developmental toxicity studics in different specics), a factor value of 1 shall be considered. When several,
but ngt all, of the core studies are available, a facior value of 3 shall be considered. When several of the core
studics arc unavailable, the default valuce of 10 shall be used.

A.7.3.1.0.5 LOAEL to NOAEL extrapolation

Selcotion of the facior for LOAEL to MOAEL cxtrapolation shall be basced on the ability of the existing data to
allow the use of a LOAEL rather than a MOAEL for non-cancer risk estimation. If a well-defined MOAEL is
identified, the factor value shallbe 1. When the identified LOAEL is for a minimally adverse or reversible oxic
effect, a faclor value of 3 shall be considered. When the identified LOAEL is for a severe or irreversible toxic
effect, a factor value of 10 shall be used.

' The Foad Cuality Frotection Act {FQFA) of 1936 -e-emphasired the review and evaluation of toxicity data far the protec-
tion of children’s health. USEPA has been very responsive toth s in tiative and published a draft document cutlining the
use of an uncertairty facwor fer childrer's protection and other database deficiencies (USERA, 19994 Currently this factor
i applied to pesticide evaluations only. 11 addition, publications by Renwick (1893) and the International Frogramme “o-
Chemical Safety (IPC2) (1884) suggest the use of specific data in lieu of default values for uncertainty factors. Th s sug-
gestion has beer actively ciscussed st subsequent PGS meetings and several individual chemical examples hawe been
published {IPCS. 1989). The use of data-cerived uncertainty factors, or judgment, as replacements to default values of
10-fald for each area of uncertainty is encouraged hy seve-a federal anc international agencies and organizetions (heek,
1984, and Dourson, 19847,
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AT.3.2 Assessment of carcinogenic endpoints

Risk assessment for carcinogenic endpoints shall be performed using the lingar appreach. the nen-linear ap-
proach, or both, consistent with the proposed USEPA Cancer Rigk Azsessment Guidelines {USEPA, 15996a;).
For substances that have been identified as known or likely human carcinogens (as defined by these Guide-
lines), a dose response azsessment shall be perdormed. This dose response aszessment shall include analy-
sis of dose both in the rangs of observalion (animal and human studiss] and inthe range of extrapolation to
lowear doses.

AT.3.21 Analysisin the range of chservation

Curve-fitting models shall be selected based on the characteristics of the response data in the observed
range. The model shall be selected, to the extent possible. based onthe hiclogical mode of action of the sub-
stance taken together in a weight of evidence evaluation of the available loxicological and biclegical data. The
selected model shall be used to determing the LED, .. which will either be the point of departure {see annex A,
section A .2 14} for linear low dose extrapolation or the basis of the margin of exposure {MOE) analysis [see
annex A, section A.2.9) for a non-lingar assessment.

MOTE — See annex A, figure AZ for a graphical representation of this analysis.

The following types of models shall be considercd, as appropriate to the mode of aclion of the substance un-
der evaluation, the availability of adequate data, and the current state of risk assessment approaches:

— statistical or distribution models;
—  log-probit;
logik: or
—  Weibull
— mechanistic models;
— one-hit;
— multihit;
— multistage; or

— cell kinetic multistage.

— model enhancement and dose scaling:

time to tumor response:;

physiclogically based toxicokingtic modea|s;
biclogically based dose-response models; or
surface arsa Convearsion.

If none of the available models provide a reasonable fit to the dakaset, he fallowing shall be considerad 10 see
if lack of fit can be resolved {(USEPA, 1995):

— interference at higher dose concenlrations from competing mechanisms of toxicity that are a progres-
sive form of the response of interest;

— saturation of metabolic or delivery systems for the utimate toxicant at higher dose concentrations,
and

— interderence at higher dose concentrations due to toxic effects unrelated to the respanse of interest,

AlZ
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MOTE —When adjusting for these possibilities does nat provide a reasonable fit, ane suggested approach is to
delete the Figh dose data and refit the madels based on the lower dose consenirations since these doses are
the most informative of the exposure concentrations ant cipated to be etcountered by humans.

AT322 Analysisinthe range of extrapolation

The choice of procedure for low dose extrapelation shall be based on the biological mode of action of the
substance. Depending upon the guanlity and qualily of the data. and upoen the conclusion of the weaighl of evi-
dence evaluation. the following procedures shall be used: linear. nan-linear, or linear and non-linear

A.T7.3.221 Linear analysis

The linear default assumption shall be used when the toxicological data support @ mode of action due to DNA
reactivity or angther mode of action that is anticipated 1o be lingar in nature. IL shall also be used when no
data are available to juslify an alternate approach For linear extrapalation, a straight line is construcled from
the point of deparure on the dose responsea curve to the zero doselzem response point.

AT7.3.22.2 Non-linear analysis

The non-linear default assumption shall be used when the toxicological data are sufficient to suppart the as-
sumption of a non-linear machanizm of action and no evidence for ingarity is available. A margin of exposure
{MOE) analysis shall be used for non-linear assessment. The margin of exposure shall be calculated by divid-
ing the paint of departure by the human exposure concentration of inlerest.

A.T7.32.23 Linear and non-linear analysis

Linear and non-linear assessments shall be provided when the weight of evidence ar the maode of action
analysis indicates differing modes of action for different target tissues or to evaluate the implications of com-
plex dose response relationships. Where the results of lingar and non-lingar evaluations differ, the range of
estimates shall be discussed. along with a justification for the eslimate used in evaluation of the subslance.

A.7.3.3 Determination of the TAC for carcinogenic endpoints

The selecled medsl shall be used to determine the dose equivalent lo the LEDy . For lingar analyses. the
TALC shall be determined by linear exirapolation of the LED-» to the onigin of the dose response curve for the
selecied level of risk. For non-ingar analyses. the TAG shall be equalto the human exposure concentration of
interest that represents the selecied MOE (LED, Jexposure of interest). For both types of analyses, the level
of risk or margin of exposure shall be selected in accordance with the USEPA Cancer Risk Assessment
Guidelines [LUSEPA, 1596a).

A&.74 Single Product Allewable Concentration [SPAC) calculation fer new or updated risk assess-
mers

Caloulation of the SPAC is intended o account for potential contribution of a single substance by multiple
products or materials in the drinking water treatment and distribution system. In any given drinking water
treatment and distribution system, a variety of products and materials may be added 10 or contact the treated
water prior to ingestion. The SFAC calculation is intended to ensure that the total contribution of 2 single sub-
stance from all potential sources in the drinking water treatment and distribution system does nol exceed its
acceptable concentration.

A.7.4.1 SPAC determingtion for qualitative risk assessment

The SPAGC for qualitative risk assessments shall be equal 1o the value of the TALC,
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A.7.4.2 SPAC determinstion for quantitative risk assessment
Ta calculate the SPAC, an estimate of the pumber of polential sources of the substance from all products in

the drinking water treatrnent and distribution systermn shall be determined. The SPAC shall be calculated as
follows:

SPAC (mgil) = TAC (mglL)

astimated number of drinking water sources

In the absence of specific data regarding the number of potential sources of the substance in the drinking wa-
ter treatment and distribution system, the SPAC shall be calculated as 10% of the TAC.

A.8 Risk estimation for short-term exposure {STEL calculation)

The STEL shall be calculated vsing the following eguation;

WNOaEL or LOAEL (mofkaiday] . BW (ka] _ number of days dosed per week
UF Ol {Liday) 7 days

STEL {mgiL) =

MOTE - When other than daily dosing was used in the critical study, the STEL calculation shall be adjusted to
reflect the dosing szhedule.
where:

NOAEL = Highest NOAEL for the critical effect in a study of less than or equal to 30 d duration {see an-
nex A, section AD), iFa NOAEL is not defined, Ihe LOAEL shall be used with a corresponding adjustment
to the uncertainty factor {(see annex A, table Ad);

BW = Assumed body weight of the individual to be protected {in kg). generally 10 kg for a child and 70 kg
for an adull. The dafault body weight shall reflect that of a child, in the absence of data that demoenstrate
that adults are more sensitive than children;

UF = Uncertainty factor based upon the applicability of the test data in extrapolating to aclual conditions
of hurman exposure (see annex A, table Ad): also referred to as safety faciors: and

DWW = Drinking YWater Intake is the assumed average daily drinkung water consumplion in Lid, generally 1
L for a child and 2 L for an adult, The default watzr consumplion shall reflcct that of & child, in the ab-
sence of data that demonstrate that adults are more sensitive than children.

A9 Development of chemical class-based evaluation criteria
£.91 Identification of the need for chamical class-based evaluation criteria

Annex A provides a thresheold of evaluation to be utilized when the required toxicity data to perflorm qualilative
or quantitative risk assessment {see annex A, section A 4] are unavailable, or when the required data are
available, bul the normalized contaminant concentrations do nol exceesd Lhe threshold of evaluation concen-
trations {zee annax A, seclion A 7.1). However, normalized contaminant concentrations for chemicals that do
nal meel minimom data requirsments may exceed the hresheld of svaluation concentralions. nthis case, i
may be possible to determine chemical clazs-based evaluation criteria for the substance on the basis of the
known toxicilivs of other chermnicals of similar structure and funclionalily. Those criteria can Lhen be used as
surregales to the TAC and SPAC established on the basis of chemical-specific information.
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Class-based svaluation critena shall not be used for any substance for which adsquate data exist to perarm
a chemical-specific risk assessment.

A%52 Procedure for defining class-based evaluation criteria
£.9.2.1 Establishment of the chemical class

The chemical class for which the class-based evaluation criteria are o be established shall consist of a clearly
defined and closely related group of substances, and shall be defined according to chemical struclure {&.3..
aliphatic. aromatic. etc.), primary chemical fundlicnal group{s) {e g.. alcohol aldehyde ketone. etc.), and mo-
lecular weight or weight range.

A.9.2.2 Review of chemical ¢lass toxicity information

Once the chemical class has been defined according to annex A, section A.9.2 1, infarmation on chemicals of
known toxicity that are included in the defined chemical class shall be reviewed. An appropriate number of
chemicals of known toxicity shall be reviewed 0 establish class-based evaluation criteria. Sources of data kor
chemical= of known toxicity shall include, but not be limited to, the following:

— USEPA risk assessments, including Maximum Contaminant Levels (MCL), Health Advisones, and In-
tegrated Risk Information Syslem {IRIS) enlries;

— Health Canada risk assessments;

— risk assessments previously performed to the requirements of annex A;

— state or provincial drinking water standards and guidelines:; and

— World Health Organization (WHO) or other international drinking water standards and guidelines.

An MCL and SPAC {regulated contaminants) or a TAC and SPAC {non-regulated contaminants) shall be
identified for each chemical of known toxicity Ihat i2 being used to determine the class-based evaluation crile-
ria, Carcinegenic potential shall be cvaluated using & quantitative structure-activity relatianship program (c.g..,
Oncologial” ar equivalent) to verify the carcinagenic potential of the chemical of unknown toxicity is no
greater than that of the chemicals being used to define the class-based evaluation cnteria.

£.9.2.3 Determination of the class-based evaluation criteria

After revicw of the available toxicity infermation specificd in annex A, seclion A.59.2.2, the class-bascd cvalua-
tion critena shall not exceed the lowest MCL or TAC and 3PAC identified for the chemicals of known koxicity
in the defined chemical class. These evaluation crileria shall be used as surragates for the TAG and SPAC for
each chemical of unknown toxacity that meets the specifications of the defined chermical clazs (see annex A,
soction A.9.2, 1), until suchtime as suficicnt toxicity data are available to determine chemical-specific cvalua-
tion criteria.

The class-based evaluation criteria shall not be applied to any substance for which available data and sound
scientific judgment, such as structure-activity relationship considerations, indicate that adverse health effects
may result at the established class-based evaluation criteria concentrations. If, after a chemical class is de-
fined and its evaluation criteria established, a substance of greater toxicological significance is identified
within the class, the class-based evaluation criteria shall be re-evaluated and revised o the acceptable con-
centrations of the new substance.

MOTE — It iz recommended that docurmenalion sLpporting class-based evaluation crikaria ba subject ko the exlernal
pesr-review requirements of antex A, seclion A.10.15.

z Logichem, Inc, P.O. Box 357 Boyertown, PA 18512

A15



NSFIANSI G1 — 2002¢ © 2002 MN5F

A.10 Key elements of a risk assessment for drinking water additive chemicals

This seclion establishes the minimum criteria for the documentation of the dala review peformed on each
drinking water additive chemical that requires a new or updated assessment. Tha assessment shall include,
but not be limited to. evaluation of the elaments detailed in this section.

A.10.1 Abstract
A summary shall be provided of the following:
— Overview of the key toxicology studies;

— rationale for the selection of the ¢ritical effect and the corresponding NOAEL ar other endpoint for
calculation:

— major azsumptions used in the assessment and areas of uncertainty; and
— presemation of the RfD, TaAC, SPAC and STEL values.
£.10.2 Phywical and chemical properties
Tha assessment shall dafine the following parameters for the substance, as applicable:

— chemical formula, structure, CAS number. and malecular weight:
— physical slate and appearance,
— melting point ar boiling point;
—  Vapor pressure;
solubility in water;
density;
— grgandleptic properties (taste and odor threshalds);
— dissociation constant {pKa); and
— partition coefficients (actangliwater, airfwater).

A.10.3 Production and use

The aszesament shall review the mathod{sh of production of the substance, whether # i a synlhetic or a nalu-
rally occurring substance, and the principal uses of the chemical. This includes any use as a water treatment
chemigal or a food additive (direct or indirect] and its presence in such products as medicines. personal care
products, or cosmetics.

A.10.4 Analylical methods
For euch identified analytical method for the substance, the following shall be summarized:
— analytical matrix;
— sample preparation, if applicable:
—  methud of analysis:
— type of detector or the wavelength for specirescopic methods: and
—  detection limit.
A.10.5 Sources of human and environmental exposure
The assessmenl shall describe the substance’s nalural ooccurrence, if any, and its preszence in food or olher

media. Human exposure from drinking water. food, and air shall be described, including occupational expo-
sures. The majer source(s) and route(s) of human exposure shall be identilied.
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A.10.6 Comparative kinelics and melabolism

All references describing the absorption, distribution. metabolism, and excretion of the substance shall be re-
viewed. Both human data {when available} and animal data shall be included.

A.10.7 Effects on humans

A summary of each relevant reference documenting human exposure ta the substance that i= used in the
hazard assessmant shall be provided. These exposures can include beth case reports of incidental human
exposure to the substance and epidemiological sludies that explore the association between human exposure
and specific toxic endpoints. Primary literature references shall be reviewed whenever possible.
Supporting data or other studies not utilized in the hazard assessment can be summarized in tabular form.
A.10.8 EFects on laboratory animals and in vitro test systems

A summary of each key study of the substance in experimental animals or in wirgtest systems that is used in
the hazard assessment shall be provided. The references used shall meet established toxicity study guide-
lings, as defined inannex A. section A 4.1, or any deficiencies shall be clearly identified. Studies shallinclude,
but are not limited to the following: single exposure. short-term exposure (repeated dose study of < 28 d),
lang-term and chranic exposure (repeated dose study of = 28 d), genolaxicity, reproduclion and developmen-
tal toxicity, mmunotoxicity. and neurctoxicity, Primary literalure references shall be reviewed whenever pos-
sible.

Supporting data or other studies not utilized in the hazard assessment can be summarzed in tabular form.
A.10.9 EFects evaluation

The effecls evaluation is intended to provide an overall summary of the data reviewed for the substance and
describe its mode/mechanism of actian. if possible. This evaluation also servas 1o defing the level of hazard
represented by exposure to the substance at relevant human concentrations. This evaluation shall contain
three major elements: hazard identification (assessmeant), dose-respanse assessment, and exposure charac-
terizatian.

A.108.1  Hazard identification

The hazard identification [assossment) shall identify and discuss the following issucs:

— the key data that defing the basis of the concern to human health;

— the characicrization of the subslance as carcinogenic or nen-carcinogenic. the basis for this charac-
tenization, and the critical effect{s):

— the extent Lo which this characterization is a funclion of sludy design{e.g.. adequale number of doses
used, effects noted only at highest dose, study performed at the maximum Wlerated dose);

the conclusions of the key studylies] and whether they arg supported or conflicted by other data;
the significant data gaps for the substance and any relevant non-positive data,

the available human data (case reports or epidemiological studies) and how they support or do not
support the conclusions from the key studyies);

— the mechanism by which the substance produces the adverse effect(s) noted in the key study and
whether lhis mechanism is relevant to humansg; and
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— the summary of the hazard assessment including confidence in the conclusions, alternate conclu-
zions that may alsa be supperted by the data, significant data gaps. and the major assumplions used in
the assessment.

A.10.9.2 Deose-response assessment

The dose-respanse assessment shall identify and discuss the following issues:
— the data used to defing the dose-response curve and in which species the data wers generated;
— if animal data were used. whether the most sensitive species was evaluated,
— if human data were used, whether positive and negative data were reported;
— whether the critical data were from the same route of exposure as the expected human exposure
(drinking water}, and if not, discuss whether pharmacokinetic data are available o extrapolate between

routes of exposure,

—  for non-carcinggens. the methadology employed to calculate the RfD and the selection of the uncer-
tainty factors that were used:;

—  forcarcinogens, the dose-response model selected to calculate the LED . and the rationale support
ing its selection: and

— document the RID calculation {see annex A, section A7 .3).
A.10.9.3 Exposure characterization
The exposure characterization shall identify and discuss the following issues:

— the most significant source(s) of environmental exposure to the substance and the relative scurce
contribution of gach;

— the population{s) mosk at risk of exposure and identify highly exposed or sensitive subpopulations;
and

— any issuss related to cumulative or multiple exposures lo the substance,
A.10.10 Risk charactoerization
A10.101  TAC derivation

The TAC derivation shall comain an cxplanation of all factors conlributing lo the TAC calculation, including
adjustment for sources of the substance other than water. The TAC calculation shall be based on the oral RfD
calculated during the dose response assessment in annex A, section A10.9.2. The TAC calculation shall in-
clude adjustment for significant contributions of the substance from sources other than water, e g., food and
air. Inthe absence of data to determing Ihe drinking water contribution of a substance, a default drinking wa-
ter contribution of 20% shall be applied.

A.10.10.2  STEL derivalion

When a short-term exposure level is caloulated for a substance, the calculation shall be based on the NOAEL
or LOAEL of the selected study (as defined in annex A, section A5} with adjustment for body weight and daily
water consumption of the protected individual, including any sensitive subpopulalions. The default body
weight and water consum plion shall reflect that of a ¢child, in the absence of data that demonstrate that adults
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are more sensitive to the substancs than children. A rationale for the selection of uncertainty factors used in
the calculation shall also be provided.

A10.11 Rizk management [SPAC derivation)

The TAC calculation shall form the basis of the SPAC calculation. The SPAC is equal to the TAC for qualita-
tive risk assgssments. For quantitative risk assessments, the SPAC shall b calculated as a percentage of the
TAC value, based on the estimated total number of sources of the substance in the drinking water treatment
and distribution system. In the absence of these data, the SPALC shall be calculated as 10% of the TAC value
{default multiple saurce factor of 10 to account for other sources of the substance in drinking water)

A.10.12 Risk comparisons and conclusions

A review of other evaluations of the substance performed by other organizations {intermational. national, state
or provincial agencies. ar other entities) shall be provided. Consislencies and differences between evaluations
shall be noted. Any uncertainlies inthese evaluations shall be discussed. A summary of the overall risk of the
substance shall be made, including a discussion about compounds of comparable risk (2.0.. similar struclure,
chemical class) when possible.

A.10.13 Referances

Analphabetized list of all reviewad citations (both cited and not cited in the assessment) shall be provided in
an established format such as that described in The Chicago Manual of Siyle.

A 10.14  Appendices

Supporting documents, complex calculations, data summary tables. unique definitions, and other pertinent
information shall be included in appendices to the document.

A10.15 Peer review
Risk assessments performed 1o the requirements of this annex shall undergo external peer review (LISEFA,
15998} by an independent group of individuals representing toxicological experise in the regulalory. academic,
and industnal secters, with the exceplion of the following:

— substances evaluated using the threshold of evaluation {see annex A, section A7)

— subsiances evaluated to a TAL of 10 gL using the qualitalive approach and concluded to be non-
genotoxic (sec anngx A, seclions A4.2 and A.7.2); and

— non-regulatory critoria that have alrcady undergone peer review, such as LUSEPA RIS asscssments.
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Table Al — Qualitative risk assessment data requirements

Study type | Preferred criteria
Requirgd studigs

bacterial reverse mutation assay performed with and without exoge-
. . noug melabolic activation using Satmonelia fyphimurium {preferred
gene mutation assay strains are TAG7, TASE, TA100, TA102, TA1535, and TA1537) or Es-
eherchia coli{preferred straing are WP2 vurd or WP2 urd {pKMI101)
chromgsemal aberration assay | metaphase analysis in mammalian cells angd without excgencus

(in vitro preferred) meatabalic activation

[frr wive) metaphase analysis or micronucleus assay in mammalian species
Supplemental studies
supplemental genctaxicity mouse lymphoma assay, SCE°, UDS", HGPRT . DNA binding {post
studies labeling assay]
binaccumulalion potenlial octanoliwater partition cogfiicient

absaorption, distribution, metabolism, and excretion data in hurmans,

pharmacokinetics ) L
other mammalian species. or both

:Lr:;gjsﬁléf:tncmnal structurefaciivity relationship analysis

acute or short-term toxicity” 1- to 14-d study or 14- 1o 28-d study using oral exposure route
cell proliferation/call cycle proliferating cell nuclear antigen {FCNA)

BE5AYS

sengilization guinga pig intradermal injechkion

it wivie geng mutalion assay transgenic gene mutation assays

receptor bindingfranscriptional activation assays, Fog metamorphosis
assay, steroidogenesis assay
hurman data epidemiolﬂgical, otcupational, or clinigal studies

The gene mutation assay and the chromosoma aherration assay (i vitra or i viva) shall canstitate the minimum
data set required to serform a qualitative nsk assessment. When one or both s witrc genctoxicity stLdies are positive,
the in viva assay shall be required to be reviewed.

endogrine disruption assays

2 3ister chromatid exchange assay; SCEs are rot considered 1o be mutagen ¢ effects because the excharge is as-
sumed to be reciprocal with no gain, loss, or change of genetic material. However. they do indicate that 1he test mate-
rial has interacted with the DNA in a2 way that may lead to chromoseme damage. Inin wvifre studies, SCEs do not pro-
wide adequaly evidence o mutagenicily, buldoidectify the need for definitive chrormosonal abenatior studies. When
evidence of i wilra clastogenicily exists, the induction of SCES is often used as evidence of likely in wivg clasiogenic
aclivity because the in vilve abarration data demonstrate the clastoganic adliv by of the compound and the i vive SCE
data dernonstrate thar the compoand inferactad with the DA in the tanget tissua,

¥ Unseheduled DMA synthosis assay
“ Hypaxarthine gquanine phosphoribosyl transferase assay

* Minirum reparted parameters shall nclude clinical observations, hematelagy and clinical chemistry, and gross oa-
thulogy.
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Table A2 — Quantitative risk assesament deta requiremens

Study type

I

Praferrad criteria

Required studies

. 1
gene mutaktion assay

bacterial reverse mutation assay performed with and without exoge-
nous metabolic activatian using Safmorrela typlvmurium {preferred
strains are TASY, TASE, TA100, TA10Z2, TA1535, and TA1837) or
Escherichia eodi {preferred strains are WP2 wwrA of WP2 yurd
{pkM1013

chromosomal aberation assay
{in wifro preferred)

metaphase analysis in mammalian cells and without exogenous
metabolic activation

{i7 vive)

metaphase analysis or micronucleus assay in mammalian species

subchronic laxicity'

90-d assay in rodent species by oral route of exposure

Additipnal studies [required as indicatad)

repraduction assay”

two generation reproductive assay in a rodent species

developmental assay’

teratology study (bwo species. one rodent and one non-rodent, are
preferred)

- T
clhironi slugdy

twip-yeur bioassay in rodenl species by ural route of exposure

Supplemental studies

supplemental genctoxicity studies

mouse lymphoma, SCE™. UDS”. HGPRT'. DNA binding {post label-
ing assay)

bipaccumulation patential

ottanciiwater partition coefficient

pharmacokinetics

absorption, digiribution, melabolism, and excretion dala in humans,
other mammalian species. or bolh

structuralfunctional assessment

StruGturefactivity relationship analysis

acute or shori-term koxicity'

1- 1o 14-d or 14- 10 28-d study using oral exposure

cell proliferationicell cycle assays

proliferating cell nuclear antigen (PCNA)

sensitization

guinga pig intradermnal inechion

i vive gene mutation assay

transgenic gene mutation assays

enducring disruption assays

receptor binding/transcriptional activation assays, frog metamorpho-
5% as5ay. slergidogenasis as5ay

hurman data

aepidemiclogical, cccupatianal, or clinical studies
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Table A2 - Quantitative risk assesament deta requiremenms

Study type | Praferrad criteria

' The gene rulation assay, the chromosomal aberation assay (i vitro or it wiva), and the subchronic toxicity siudy
shall constitute the minimum data set required to perform a quantitative risk assessment. When one or both in wivo
genotoxicity studies are positive, the /n wio assay snall be required to be rev ewed.

% \tis -ecorrmended that results of a screening assay, such as QECO Mo, 422, Combined repeated dase towcily study
with reproduslionidevelopmenial toxiely soreeming lesl, or dala from other repeated dose assays that iiclude hisioza-
tholegical examination of the reproductive lissLes of eact sex se reviewed prior to a determination that 1these assays
are required for evaluation.

* A chrenic study with evaluation of carcirogenic endpaints is requirad whean review of tha minimum data set corcludes
that the substance is likely to be a human health hazard at exposuras of 10 ugfl or less.

* Sisler chromatid exchance assay, SCEs are not considered to be mutagenic effects because the exchange is as-
sumed to be reciprocal with no gain, loss, or change of genetic material. However, they do indicate that the tes: mate-
rigl has interacied with the DMNA i1 @ way that may lead to chremesome damage. In i witre s;udies, 3CEs do not pro-
wvide adecuate ewiderce of mutagenicity, but do identify the need for definitive chrompsomal aberration studies. When
evidence of i vifro clastogenicity exists. the induction of SCEs is often used as evidence of likely in vivo clastogenic
agtiviiy becarse the i vilrz aberration data demonstrale the clastogenic activity of the compound and the i wive SCE
data demonstrate that the compeound interacted with the DMNA in the larget tissue.

* Unscheduled GNA, synihesis assay

v Hypoxaithine guanine shospharibesyl trarskerase assay

" Minimum -eparted parameters include ¢linical observatians, hematology and clinical chemisiry, and g-oss pathology, |
—contluded —
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Table A3 - TACs for qualitative risk assessment

S 2002 NSF

Conclusion of data review

TAC

The weighl of evidence review of the required genclgxicily studies and all
other relevant data concludes that the substance is not a8 hazard at expo-
sures of 10 ug/L or less.

10 pgfl

The weight of evidence raview of the req uire1d genatoxicily studies, a re-
peated dose study of less than 90 d duration . and all gther relevant data
concludes that the subslance is not 2 human health hazard at exposures of

30 pgil or less.

=50 pgil

The weight of evidence review of the required genotoxicity studies and all | Supplemental studies or

ather relgvant data concludes that the data are insufficient to determine the chronic toxicity and
potential human health hazard of the substance at axpoaures of 10 g/l or | carcinggenesis bigassay
less. required for review
The weight of evidence review of the required genotoxicity studies and all Chronic toxicity and
other relevant data concludes that the substance is likely to be a human | carcinogenesis bioassay
health hazard at exposures of 10 pE!L or less. required for review

histopathuloﬂy.

" Requied study parameters include argan and bady weights, clinical chemistry and hematology, gross pathalogy, and

Tahble Ad — Uncarlainty faclors

specific toxic endpoints .

Areas of uncertainty Factor

Intraspecies exlrapolation (species variation)y: This factor accounts for variations in

chemical sensitivity among individuals in a species including toxicckinetic and toxi- 1.3, ar 14

codynamic parameters.

Interspecias extrapalation (animal to human): This factor accaunts for variations in

chemical sensitivity between experimental animals and humans, including toxicoki- 1.3, or 10

netic and toxicodynamic paramaters,

Less than lifetime duration of exposure: This factor is intended to extrapolate ex- 13 or 10

perimental results fram subchronic Ko Chronic exposure, -

Lise of LOAEL rather than NOAEL : This factor addresses the uncertainty indevelop- 1.3 or 10
| ing a reference dose from a LOAEL rather than a NOAEL. o

Lack of database completeness: This factor accounts for the absence of data for 1.3 or 10

" This adjustment is not recuired for BMO ca culations.

sectiar A.4.2 for qualitative risk assessment requirerments) (Dourson, *944).

MOTE — When uncertzinties exist in four a-eas, a 3000-fold composite uncerairty factor is appropriate. When
uncertainties existin five areas, g 10,000-fald composite uncetainty factor is appropriate. This consolidation of
individual factors recognizes that each irdividual factor is conservative, and multiplicasion of four or five uncear-
tainty facters is likely to resu b in an everly conservative R0, Datasets that would result in a cemposite ancer-
tainty factor of greater than 10,000-feld are cons derac tooweak for quantitative risk assessmens (see annex A,
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Annex B
{normative)

Froduct/material cvaluation
B.1 Background
Producls/malerials ko be evaluated shall be prepared. exposed, and the exlraction medium {e.g.. water,
chemical) analyzed as described in this annex. Examples of preducisimatenals covered by this annex are

shown in annex B, lable E1.

Table B2 in this annes gullines the varius preparation and exposure melthods for ihe products/materialzs cov-
ered by the annex.

The analylical methods included are based on contaminants that are likely to be present when established
melhods of production are used and the malerials are derived lrom known sources. Modifications to the ana-

Iyiical procedures shall be permitted when preductsimaterials are produced with alternate methods or have
criginated from alternate sources.

B.2 General avaluation requirements

B.21 General

The requirements described in this section are general requirements and apply ko all products'matarials oow-
ered by NSFIANSI B1, annex B, sections B.3 to B 3 describe specific preparation, conditioning, and exposure
sefquencas unigque ko individual productmaterial categarias.

B.2.2 QA/QC and safety

The metheds included in annex B, sections B.3 to B .5 have been written for trained chemical laboratory per-
sonnel, Appropriate qualily assurance procedures and safety precaulions shall be followed.

B.23 Samples

B.2.3.1 Material evaluation

A representative sample of the maternial {in either material sample ¢ finished praduct form) shall be exposed.
B.2.3.2 Finished product evaluation

Samples of the finished product (e.g. pipe, fitting. device) shall be exposed except in the following specific
instances;

— concreta cylinders, cubes, or other concrele surrogate samples shall be permitted to be evaluated on
behalf of concrele lined pipes and other congrete-based products,

— coatings. applied to an appropriate substrate, shall be permitled o be evaluated on behalf of products
whose antire water contact suface is covered by the coating; and

— finished products, for which finished product evaluation is impractical due to one or more of the
following reasons. shall be permitted to be evaluated using material samples:

— aninternal volume greater than 20 L (5.3 gal);
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— aweight greater than 34 kilos (75 |bs); or

— i sty manufacture of the finished preduct,
Material samples shall be permitled Lo be evaluated on behalf of a finished preduct if, and only if. no chemical
ar physical difference exists between the material sample and the material as representaed in the finished
product. All material samples shall be produced using all of the same manufacturing processes as the fin-
ished product.
B.2.4 Washing
To remcwe any extranesous debris or contamination that occurred during shipping and handling, samples shall
be rinsed with ¢old tap water prior ko testing. followed by a reagent water meeting the requirements of annex
B, section B.9.2.1 rinse, unless the manufaciurer's inslructions direcl otherwise. If the exterior of a preduct is
expased, any printed markings (2.g., ink markings) shall be removead.
B.2.5 Extraction waters
Samples shall be exposed., based on a formulation review and determination of the most severe condition{s],
to one or more extraclion waters as detailed intable B3, except for mechanical plumbing devices (annex B.
section B.5.5). The characteristics and preparation of the waters are described in annex B, seclion B.9.
B.2.5.1 Excepticns
The manufaciurer shall have the cption to specifically request a change in the extraction water used, based
on the intended application or the materials used in the deviceiproduct, provided the manufacturers use in-
struclions indicate the use limitations.

B.2.5.2 Mechanical devices used in contact with drinking water treatment chemicals

These devices and materials shall be expesed to the chemicals and chemical mixtures that have been speci-
fied by the manufaclurer.

B.2.5.3 Copper and copper alloys

Pipe and tubing manufactured from copper alloy C12200 shall be exposed in the pH 6.5 (annex B, sechign
B.S5.4)and inthe pH 10 {(annex B, section B.9.7) extraclion waters. The manufaclurer's use instructions shall
indicate this use limtation.

Copper and copper alloy filtings intended to be used with copper pipe and tubing shall be exposed in ether
the pH S ar the pH 6.5 cxposure waters {at the discrction of the manufacturcry and in the pH 10 cxposurc wa-
ter. ¥When electing ko use the pH 6.5 exposure water, the manufacturer's literature shall ingdicate this use limi-
tation,

B.2.6 Product exposurg

Samples shall be evaluated either "in-the-product device™ or in an exposure vessel.

B.2.6.1 Expgsure in the productidevics

When practical, products/devices shall be evaluated such that only the {exposed) welted surface is exposed
to extraction medium.
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B.2.6.2 Exposure in vessels

Samples that are not evaluated as described in annex B. section B.2.G.1 shall be exposed to the extraction
medium in containers composed of 3 material that is inert to the exposure water and with PTFE {polyletra-
flucroethylene) lined lids, with no headspace.

Products exposaed in vessels shall be exposed such that the surface arga-to-valume ratio described in the
appropriate section {annex B, sections B 3 to B.5) shall be maintained.

B.2.6.3 Residual vinyl chloride monamer (RVCM)

Palyvinyl chloride (PVZ) and chlorinated polyviny chloride {CPYC) pipe productsimatenals shall be evaluated
for RVCM. RVCM shall be determined inthe product wall, rather than by extraction, in accordance with annex
B, section B.T.

B.2.7 Material exposure

Materials shall be exposed according Lo the protocol cutlined for the materials' specified end use{s). Ifa male-
rialis intended for use in the manufacture of products covered under more than one seclion of this standard,
the most stringent exposure condition shall be followed (e g. temperature, surface area-to-wolume ratio]. A
material intended w0 be pracassad by more than one method (2.9, injection malding, extrusion, stamping)
shall be tested in 2ach of the processed forms,

B.2.7.1 Exposure of a malerial sample

A materials manufacturer shall have the option to request that a material be tested as a material sample {e.q..
plague, sheet) if, and only if, there is no chemical or physical difference in the material characteristics be-
twean the material sample and the material a5 it is used in covered applications, If the material is intended to
be used only for the manufacture of products falling under the scope of a single section of this standard, the
matarial shall be exposaed undear Ihe canditions set forth inthe corresponding section of annex B. The normal-
ized contaminant concenlrations shall meet the requirements of annex A.

B.2.7.2 Exposure in product form

A matcrials manufaciurer shall have the option {9 request that 2 material be tested inthe form of 2 finished
product according o the protocol sel ferth inthe appropriate section{s) of annex B.

B.2.7.3 Surface arca-to-velume ratio (sfv)

When testing the material in the form of 2 material sample or in product form, the dimensions of the material
or the product sample tested and the extraction medium velume shall be recorded and the laboratory tosted
surface area-to-volume ratio calculated. When necessary. laboratory exraction results shall be adjusted to
reflect the diflerence between laboratery and ficld surface-to-arca volume ratios.

B.28 Exposurs conditions

Exposure beging immediately following washing or the appropriate conditioning.

B.2.8.1 Melhod blanks

Method blanks shall be prepared using the same reagent and in the samea manner as product samples, but ng

product shall be added. An uncoated substrate, as applicable, shall be included. Method blanks shall be
pracessed with all samplas.
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B.2.3.2 Melhcd standards

Melhod standards shall be prepared along with all samples. Method standards are prepared in the same
manner as method blanks, except a known amount of the expected contaminant is added.

B.2.8.3 Sequential exposure

Tests for evaluation shall be conducted using a sequential exposure procedure. There shall ba no signdicant
time interval belween exposures (decant, discard, fill, continus exposure), The products shall be exposed de-
pending on the intended end use application, as descnbed inthe apprapriate seclion {annex B. sections B 3
to B.G). Analyses shall be performed only on the final extraction medium, unless otherwise noted.

B.3 .Joining and sealing materials (This was B.4 in ANSI'NSF 61 — 2000a )
B.3.1 Sample requirements

Test samples of joining and sealing materials shall be prepared such that, upon exposure, 2 minimum surface
area-to-volume ratio of 15 cm®fL (8.8 in“lgal) is obtained. Materials used at higher surface to volume ratios in
the field shall be exposed at the actual use ratio or greater. Test samples for Lhe various types of joining and
sealing materialz are described in annex B. table B4,

B.3.2 Preparation

Samples shall be preparad so that the entire surface to be exposed is covered by extraction water. Products
{as appropriatz)] shall be applied to a glass panel in a manner consistent with the manufacturer's published
instructions. Products requiring a reactive substrate (i.e., when glass is inappropriate), shall be applied to an
appropriate alternate substrate.

B.3.2.1 Gaskel materials
These products shall be cut to the appropriate size as described in annex B, section B.3.1.
B.3.2.2 Caulks, greases, lubricants, and sealants

These products shall be applied to a glass panel in such a manner that an even film, consistent with end use,
is exposed and the surface area-to-volume ratio described in annex B, seclion B.3.1 is maintained. The slides
shall be allowed to air dry or cure acconding 1o the manufacturer's published instructions.

B.3.2.3 Adhesives and cements

B.3.2.31 Adhesives and cements intended for joining pipe and fittings shall be prepared as pipe and fit-
tings joints assembled in accordance with the manufaciurer’s use instruclions. The joinls shall be produced
using 2 in ngminal diameter pipe {or tubing) and fittings, or the minimum size specified by the manufacturer, i
it is greater. Unless ctherwise stated in the manufacturer's use instructions. PV C pipe and fitting joints shall
be assembled per ASTM D2855 and CPVC pipe and fitting joints assembled per appendix X| of ASTM F453.
[F the manufacturer's use instructions recommend wae of a primer. testing shall incorporate use of a primer,
Unless otherwise stated in the manufacturer's use instructions, jeints shall be allowed toarcurefor42 2 h
at raom tem perature prior to washing, conditioning, and exposureg in-producl.

B.3.2.3.2 Adhesives and cements nolintended For jaining pipes and fitlings shall be prepared ina manner
consistent with the manufacturer's use instructions. These products shall be applied o glass panels {or manu-
facturers intended substrate) such that an even film. consistant with end use. is exposed at a field surface
area-t-volume ratio greater than or equal to a typical installation. Unless otherwise indicated in the manufac-
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turer's use instructions, the slides shall be allowed to air cure for 48 £ 2 h at rgom temperature prior o wash-
ing, conditioning. and exposure in-vessel.

B.3.2.4 Soclders

These products =hall be prepared by placing the solder in a ceramic combuslion boat (96 mm x 12 mm x 10
mm}. The amount of solder used shall be sufficient to cover the bottom of the boat. The boat (wath solder] is
then placed in a2 muflle furnace that has been set ko a temperature that is 20 *C {36 “F) above the liquidus
temperature of the product being evaluated. For sxample:

— 955 tinfantimany solder has a malting range of 232 10 240 °C (450 ko 464 °F). The oven is set at 260
=C {500 °F] for this sclder.

The boat {with solder} is placed in the oven and allowed to heat until the solder has melted {approximately 1 -
2 min). The boat is allowed 0 ool and the selder piece is removed.

B.3.2.5 Fluxes

These products shall be prepared by applying 2 thin film 10 a copper sheet of the appropriate size as de-
scribed inannex B. section B 3.1, The copper shest is then placed in a mufle furnace that has besn setto
300 *C {572 “F). The copper sheet {(with flux) is allowed 1o heat until the fux fliows {approximately 30 1o 60
sot]. The copper shect is allowed to cogl priar to cxposure.

B.3.3 Ceonditioning for joining and scaling materials intended For joining pipe and Ffittings
Fallowing washing {anncx B. scclion B.2.4). and prior ta oxposurs, prod uct/material samples shall be condi-
tioned Lo simulate pre-use flushing and disinfection procedures. The samples shall be exposed for evaluation
immediately after conditioning. Jeining and sealing materials shall be conditioned at the tern perature appro-
priate for the intended end use. The product samples shall be conditioned in accordance with 4.5 .5 for single
time point evalugtions and 4.5.7 for multiple time point evaluations.

B.3.4 Conditioning for all gther joining and sealing materials

Following preparatian. the lest samples are washed as described inannex B, section B.2 4.

B.3.5 Expeosure lprjoining and sealing matarials intended for joining pipe and fittings

Exposure shall hegin immediately fallowing conditioning. The samples shall be exposad to the appropriate
extraction water, annex B, section B.2.5. based on end use or application. The product samples shall be ex-
posed in accordance wilh 4 5.6 for single time paint evaluations or in accordance with 4 5.7 for multiple time
point evaluations. The exlraction water shall be collected for analysis as describad in annex B, sectiaon B.G,
B.3.6 Exposure for all other joining and sealing materials

Following conditioning, these materials shall be exposed in the appropriate extraction water, annax B, section
B 2.5, inaccordance with the intended end use application as described below. The extraclion water samples
shall be collected as described in annex B, section B.6,

B.3.6.1 Cold application

Products to be evaluated for cold applications shall be exposed using the sequence in table BS.

B.3.5.2 Hot application samples

Products 1o be evaluated for hot applications shall be exposed using the sequence in table BG.
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B.3.7T Extended exposure

[fthe normalized concentration of a contaminant exceeds the annex A criteria {chronic exposure), the manu-
facturer shall be permitted to request that additional exposure testing be undertaken. The additional testing
shall bg used to determineg a contaminant lzaching rate(s) over time. The relationship between contaminant
concentration and time shall be determined, plotted with a minimum of five paints, and then used for evalua-
tion. When feasible. testing shall continug until contaminant concentrations are reduced to 10% of the initial
contaminant concentration. The normalized contaminant concentrations shallthen be comparad to the SPAC
as specified in anngx A, sectian A5 (potential exposure resulting from short-term high level leachates).

B.4 Mechanical devices {This was B.5 in ANSI/NSF 61 — 2000a.)

B.41 Samples

Samples shall consist of the entire devige, or porionis)f component(s) of the device, or a specimen of the ma-
terial{s). The manufaciurer shall have the option Lo request thatthe samples represent a preduct ine of vany-
ing sizes, as described below. When itis necessary to calculate normalization factors), the wetted exposed
surface area of the sample shall b2 calculated and recorded prior to testing.

B.4.1.1 Entire device
A single device shall represent a product line of varying sizes when:

materials are of the same alloy, compeosition, or formulation; and
materials have undergone the same manufacturing process, e.q., casting, extrusion; and
designs are analogous; and

— it has the greatest exposed wetted surface area-to-volume ratio.

The wetted surface area-to-volume ratio shall be calculated as SA MV, with SA: equal o the surface area
exposed in the figld, and Vi .. . equal to the volume of water to which the device is expesed under the static
condition. The surface area-to-volume ratio for a device having an internal volume of less than 1 L (026 gal)
shall be calculated with the assumption that V.-, i5 equal to 1 L{0.25 gal}.

MOTE 1 — For a product line of varying sizes having volumes of less than 1 L (0.26 gal). the devize witn the lamgest
wetled surface area will be 1he device having the grealest exposed su-face area 1o volume ratic.

MOTE 2 — Design differences such as exiernal and internal threaded gutlets shall not be considered analogous.,

MOTE 3 — For internal threaded praducts, SA- shall be equal tc the nomally wetied surface area of the preducl in-
cluding 25% of the threaded area(s). The capacity cf the preduct shall ke equaltcz the velume of water centacted by
the wetted surface area of the product includirg the volurme contained within 25% of the threaded areafs), ¥Whean the
produci capacity is legs than 1L (0,26 gal), Yr,-.- o shallegual 1L {3.26 gali, Whanthe produdt capaciy iz egualto
or greaker than 1 L (0.26 gal). Ve shall be equal to the capacity.

B.4.1.2 Component
A component shall represent a product line of varying sizes when:
materials are of the same alloy, composition, ar formulation: and
— materialz have undergone the same manufacturing process, e.g., casting, exirusion; and
— designs are analogous; and

— it has the greatest exposed wetted surface area-to-volume ratic.

The wetted surface area-to-volume ratio shall be calculated as SA; Ve, with SA- equal ko the suface area
axposad in the field, and ¥y 4. equal to the volume of watar to which the component is exposed under the
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static condition. The surface arsa-to-volume ratio for a componant having an internal volume of less than 1L
{0.26 gal) shall be calculated with the assumption that Ve is equalto 1 L {0.26 gal).

MOTE 1 — Fara preduct line of varying sizes having volumes of less than ° L (0,26 galy, the componert with the la-g-
est wetted surface area will be the component having the greatest exposed surface area to volume ratic.

MOTE 2 — Design differences such as exwernal and internal threaded outlels shall not be considered analogous.

MOTE 3 — For inlernal threaded products, 5A- shall be equal te the nomally weted surface area of the preducd in-
cluding 25% of the threaded area(=). The capacity cf the product shall be equal tc the volume of waker contacted by
the wetted sirface area of the product includirg the volume contained within 25% ot the threaded areafs). ¥hen the
product capacity is less than 1 L (0,26 gal), ¥\ \sane shall equal = L (0,26 gal). When the producl capacity is eqal to
orgreater than 1 L (0.26 gal], ¥rumwaez, shall be equal 1o the capacity.

B.4.1.3 Material

The material shall be representative of that used in the component or device,

Materials shall be avaluated using a minimum surface area-to-volume ratio of S0 cmL,
B.4.2 Sample preparation

Prior 1o ¢onditioning and expasure, the samplas shall e washed as described in annex B, section E2.4,
unless the manufacturer's instructions direct otherwise. When required. the device shall be properly prepared
per the manufacturer's recommandations.

When the test sample contains internal threaded cutlets, ¥5% of the threaded surface area(s) shall be cov-
ered by insertion of a threaded component of the appropriate diameater 1o produce a water tight s=al, The
threaded component shall also be present in the method blank (see Annex B, section B.2.8.1}.

MOTE  Tofaciltate the exposure o preduct samples that are connected to p pe ortusing produsts under narmal in
stallation cencitions (2.9., valves), the samples may be attached to lengths of pipe or tubing of the approprizte nomi-
nal diametar. When preparing a test sample in this manner, the assembly shall be designec suchtrat the volume of
the test sample plus the attached pipe or tubing is egqual to the V- for the predudt. The pipe or tubirg material
shall also be present in the metvod blank as ~equired in annex B, secton B.2.8.1.

B.4.3 Conditioning

Condilioning shall be conducled either in the device or in a vessel. Table B provides examples of Lypical ex-
posures for the various products covered by this section. The test samples shall be preconditioned by expo-
sure al room temperature 23 £ 2 °C {73 + 4 °F) io the exiraction water used for testing (annex B, section
B.2.5) for 14 d or less if specified by the manufacturer. The water shall be changed at least 10 times {during
the 14-d conditioning pericd), or less if specified by the manufacturer. There shall be a2 minimum period of 24
h per exposure.

B.4.4 Exposure
B.4.4.1 In-line device samples

Following conditioning, the samples shall be exposed as described in annex B, table BY in the appropriate
extraction media {annex B, section B .2.5). Devices/components that in actual field use are not used with hot
water shall be exposed using the sequence shown in annex B, table BY . Devices/components that are used in
conlact wilh waler at @ lemperature in excess of 23 °C {73 “F) shall be exposed using Lhe sams exposure se-
quence, at the maximum temperature encountered under use conditions. Atthe condusion of each of the first
i exposure periods defined inannex B, lable BT, the extraclant water shall be discarded, The lest sample
or exposure vessel shallthen be refilled with exposure water, and the exposure continued. At the conclusion
of the third exposure period, the extraction imedia shall be collzcled as described inannex B, section B.G.,
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B.4.4.2 Chemical feeder and generstor exposure

The samples shall be exposed tothe appropriate drinking water treatment chemical or chemical mixtura far a
minimum of four {4) haurs {ar for a longer period as recommended by the manufaciurer) at 23+ 2 "C {73+ 4
*F). Faor devices that narmally operale at lower or higher temperatures. the exposure shall be at the normal
aperating temperature. The extractant shall be collected in a vessel appropnate for shipping and storage. For
chemical feeders, a sample of the chemical prior to feeding shall be collected if possible. For chemical gen-
erators, samples of the raw chemicals shall be collected. For all devices where the extraciant is a mixture of
water and the chemical{s). a sample of the influsnt water shall be collected and preserved as described in
annex B, seclion B 6. Analysis of the extractant shall be in accordance with 1he requirements of NSFAMNSI
60, Drinking Water Treatment Chemicals - Health EHectz. Samples of the chemicals prior ko feeding samples
of raw materials, and influent water samples shall be analyzed for background levels of conlaminants only if,
after normalization, the concentration of a contaminant{s) exceeds the SPAC (annex B, section B.8.5).

B.4.4.3 Cther mechanical devices

Fallowing condibcning. ather meachanical devices shall be exposed using the appropriate extraction media
{annex B, section B.2.5) as indicated in annex B, table B8. Devices that in actual field use are not used with
hot water {e.g., distribution system valves), shall be exposed using the sequence shown inannex B, table BE.
At the conclusion of sach of the first two exposure pericds defined in annex B. teble BA, the extraclant watar
shall be discarded. The test sample or exposure vessel shall then be refiled with exposure water, and the
axposurg continued. At the conclusion of the third exposure pericd. the extraction media shall be collecled as
described in annex B, section B ..

B.5 Mechanical plumbing devices (This was B.6 in ANSIINSF 61— 2000a.)
B.5.1 Samples

Samples shall consist of the entire device. pertion{slicomponent{s] ofihe device, or a specimen of the mate-
rials{s) of the device. The samples shall be permitted ta represent a product line of varying sizes, as de-
scribed inannex B. sections B.5.1.1 and B.5.1.2. When it is necessary to caloulate nomalization factor(s). the
wetled surface area of the sample shall be determined. When tasting matenals and companents using in-
wesse| exposure. the aclual wetted suface area and the volume of water in the extraction vessel shall be de-
termined.

B.5.1.1 Device
A single device shall represent a product line of varying sizes when the following requirements are met:

— materials are of the =ame alloy, composition, or formulation;

— design and manufacturing processes are analogous; and

— it has the greatest wetted surface area-to-volume ratio.
The surface area-to-volume ratio for an endpeint device, other than a commercial kitchen device, shall be cal
culated with the assumption that the device volume is 1 L {0.26 gal). The surface area-to-valume ratio for a
commercial kitchen davics shall be calculated with the assumption that the device volume is 18.9 L {5 gal).
B.5.1.2 Component
A camponent shall represent a product line of varying sizes when the fallowing requirements are met;

— materials are of the same alloy, composition, or formulatian;

— de=ign and manufacturing processes are analogous: and
it has the greatest wetted surface area-to-volume ratio.
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The surface area-to-volume ratio for a regular endpoint compenent shall be calculated with the assumption
that the component volume is 1 L {0.26 gal).

B.5.1.3 Material

The material shall be representative of that used inthe component or device. Material samples not related to
a specific compenent or device can also be evaluated.,

B.5.2 Washing

Flush device for 15 min with tap water under pressure, then rinse with 3 volumes of reagent water, meeting
the requirements of annex B, seclion B.9.2. Alternate preparation of the device shall be perfformed when re-
quired by published manufacturer's instructions. Components angd materials shall be washed according to
annex B, section B.2 4.

B.3.3 Conditioning

Conditioning of the sample shall be performed in the sample or in a vessel. Endpoint devices, components,
and materials shall be conditigned by rinsing with 3 volumes of extraction water (specified in annex B, seclion
B.5.5) atroomiemperature 23 £ 2 *C (T3t 4 *F). The units or exposure vessels shall be Alled with extractant
water and held until the start of lhe exposure sequence for a period not Lo exceed 72 h.

B.5.4 Expesure

Following conditioning, the sample shall be exposed to exiraction water according to the applicable scheme
detailed in annex B, sactions B.5.4 1 through B .5 4.3, Reflecting the sample's intended use, samples shall he
exposed to extraction waters at the specified temperatures for the entire duration of the exposure. Exposure
shall be limited to 23 £ 2 *C (73 £ 4 *F) except for instant hot water dispensers. in which case the manufac-
turer's specified thermoslat setting shall be used.

Ewvaluation of endpoinl devices, components, and matenals for contaminants other than lead shallreguire ex-
posure of at lzast one sample aceording o the timetable of figure B1. The number of products to be tested
shall be specified by the manufaciurer. When one sample is tested, the normalized contaminant concenlra-
tiong from exposure on Day 19 shall be compared to their respective SPACS. If mare than one sample is
tested, lhe geometric mean of normalized cormtaminanl concentrations from exposure on Day 19 shall be
compared to their respective SPACS.

Ewaluation of endpoint devices, components and material=s for the conlaminant lead =hall require exposure of
at leasl 3 devices (mere if specified by lhe manufacturer). according to the imstable of figure B1. It is recom-
mended that product lines thought ta be marginally acceptable, and those that leach levels of lead approach-
ing the maximum allowahble level, should be tested for more than the minimum number of preducts. The ra-
tionale for selecting a number greater than 3 products is provided inannex B, seclion B 8.9 OnDays 3.4, 5,
10. 11,12, 17. 18, and 19, the 16 h dwell extractant water shall be collected. The lzad test slalistic 2 shall be
determined as described in annex B, section E.8.% and compared to 11 pg.

When additional extraction water is needed to complete all analyses, additional samples shall be exposead.
B.5.4.1 Exposure sequence for endpeoint devices

The device shall be inverted and filled with extraclion water and held accerding ta figure B1 during the expo-
sure sequence. Hot water dispensers shall be heated b0 operating temperature, then exposed following the
sequence in figure B1 at the elevated temperature

The final exposure water shall be collected and preserved in accordance with applicable analylical methads.

Only the contaminant levels present inthe 16 h dwell samples shall be usad Lo evaluate the product's leach-
ing characteristics.
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For endpaint devices, the exposure sequencs in figure B1 shall be conducted and the Days 3, 4, 5, 10, 11,
12. 17, 18 and 19 lead dosages shall be determined.

B.5.4.2 Exposure sequence for compeonents and materials

The exposure procedures provided in annex B, section B.5.4 1 shall be followed. Samples shall be tested at a
surace area-to-volume ratio at least as high as the ratio that exisls in the device.

B.5.4.3 Melhod blanks

Method Dlanks arg prepared using the same reagents and in the same manner as samples, but no sample is
added. An uncoated substrate, as applicable, shall be included. Method blanks shall be processed with all
samples.

B.5.4.4 Method standards

Method standards shall be prepared along with all samples. Methad standards are prepared in the same
manner as methoad blanks, except @ known amount of the expecled contaminants is added.

B.5.5 Extraclion water
The extraction water shall be prepared by combining:
— 25 ml of 0.4M sodium bicarbonate;
— chloring stock solution as per annex B, section B.8.2.4;

- reagent water megting the requirements of annex B. saction B.9.2.1 {make up to 1 L}, and adjust pH
as needed using 0.1M HCI; and

— thiswater shall have a pH of 8.0 £ 0.5, alkalinity of 500 + 25 ppm, dissolved incrganic carbonof 122 +
5 ppm, and 2 1 0.5 ppm of free chiorine,

B.6 Ccllection and preservation of extraction media following exposure (Thiswas B.7
in ANSINSF 81 - 2000a.)

Immediately following the exposure periad. the exiraction media shall be poured into sample botiles previ-
ausly prepared as detailed in annex B, table BS for slorage until analysis. The procedures described in annex
B, table E2 are based on collection methods includead in "Manual For The Certification of Laboratories Analyz-
ing Drinking ¥yater," (EFA-5F70/9-82-002) and Standard Meithods For The Examination of Waler and Waste-
water {most recent edition).

B.7 Analysis methods (This was B.B in ANSI/NSF 61 - 2000a)

B.7.1 Genaral

This seclion is divided into five parts: metals, arganics. (other than residual vinyl chlorde monomer (RYCM)
and solvent), radicnuclides, RVCM, and solvents analyses. The specific analyses performed shall be formula-

tion dependant,

Each lesting organization shall perigdically review the analylical methods it uses Lo ensure that applicable
advances in analdical methedologies are instituted.
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B.7.2 Definitions

B.7.2.1 identified compeund with standard: A compound identification made based onthe daily analysis
{inttial or continuing calibration] of an authentic standard of an analyle. Retention time and mass spectrum are
used for qualitative determination of the analyle, & calibration curve is used for quantitative determinalion of
the analyte.

B.7.2.2 identified compound witheut standard: A compound identification based on mass spectral
matches betwesn the analyle and mass spectral libraries (commercial or private), or based on spectral inter-
pretation by a qualified chemist, or both. The quantitative determination is made through direct correlation
etwean the analyle response and the neargst internal standard response.

B.7.2.3 matrix spike: An aliquot of 2 sample matrix fortified with a known quantity of analyle.

B.7.2.4 method detection limit {MDL): As defined in 40 CFR Part 136, Appendix B, the minimum concen-
trationof 8 substance that can be measured and reported with 99% confidence 1hat the substance concentra-
tion iz grealer than zerg. The MDL is determined fram analysis of 2 minimum of seven aliquats of standard
{known quantity of analyle in reagent makrix} at concentrations that are intherange of the estimated detection
lirmit.

B.7.2.5 method validatien: Verification of an analytical procedure perfarmed by determining the method
detection limit {see annex B. section B.7.2.4),

B.7.2.6 raporting limit [RL}): The lowest concanlration of analye that can be reliably reportad.

B.7.2.7 unknown: An analyle For which an identification cannot be determined. Information on chemical
class, functional group(s), and chemical structure may be determined by speciral interpretation.

B.7.3 Metals analysis

Analyses for metals shall be perdormed, except as otherwise provided for herein, in accordance with currently
accepted U.S. Enviranmental Protection Agency (EPAY Mathads (see 40 CFR Part 141 and Methods for
Chemical Analysis of Waltcr and Yastcs, EPA B004-79-020). When no EPA method is provided, analyses
shall be perfermed in accordance with Sfandard Methods for the Examination of Water and Wastewater |
mest current cdition), IF noither of these two references address the requircd paramcters and matrix, or if an
alternate method is desired. method validation shall be completed prior to the application of the method (see
anncx B. asction B.7.2.5).

B.7.4 Qrganics analysis
B.7.4.1 General requirements for analysis of grganics

Analyscs for organics shall be perfommed, cxcept as otherwisc provided for herein, in accordance with cur-
rently accepted EPA melhods {see 40 CFR Parl 141 and Methods for Chemical Analysis of Water and
Wastes, EPA G00M-79-020). When no EPA method is provided, analyses shall be perfarmed in accordance
with Standard Methods for the Examination of Weler and Wasiewater {most current edition]. If neither of
these two references addrass the required parameters and matrix, or if an alternate method is desired,
methed validation shall be completed prior to the application of he method (see annex B, section B.7.2.5).
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B.7.4.2 Gas chromatography/mass spectroscopy (GC/MS3) analysis
B.7.4.2.1 General requirements for GC/MS5 analysis

The minimum instrument cperation requirements for GCME analysis shall be in accordance with LUSEPA
Method 625 with the addition of the following modifications:

— The average chromatographic peak area of each internal standard in the calibralion curve shall be
determined. The chromatographic peak area of gach internal standard in the continuing calibration shall
be greater than 50% and not more than 200% of that average;

— While performing a continuing calibration check {CCC), concentrations of 10% of the target com-
pounds for gach analysis {e.g. base/neutral, basefneutrallacid, acid] shall be allowed to fall cutside of the
range of ¥0% to 130% (outlier) of the true value. None of the concentrations shall be allowed tofall below
50% or above 200% of the true value. If a positive sample analyle result is identified for any autlier. a
second CCC shall be performed. If the second CCC determines the sample analyle result to no lenger be
an qutlier, the sample shall be reanalyzed. However, if the second CCC also determings the analyte ko be
an outlier, 3 new calibration curve shall be determined and the sample shall be reanalyzed:;

— Ifcommercially available mass speciral libraries are utilized, a minimum size of 100.000 compounds
shall be required; and

— Thetesting laboratory shall report the compounds detected during GE/MS analysis as one of the fal-
[rweirg;

— identified compound with standard {see annex B, section B.7.2.1};

— identified compound without standard (52e annex B, section B.7.2.2); or

— unknown {see annes B, section B.Y .2.7).
B.7.4.2.2 Requirements for identified compounds with standards via GC/MS analysis
Contaminants that have been identified and quanbfied by companson i authentic standards shall be nermal-
ized in accordance wilh the requircments of this Standard {scc annex B. scction B.&]. The normalized con-
tarminant concentration shall be compared {0 the acceptahle exposure concentration as determingd in acoor-
dancc with anncx A of this Standard.
B.7.4.2.3 Requirgments for identified compounds without slandards via GC/MS analysis
Conlaminants that have been identificd and quantificd by comparisan to a known mass specirum, or by spec-
tral interpretation by a qualified chemist, or both, shall be nermalized in agcordance with the requirements of
this Standard {(szo annex B, scclion B .8). The normalized contaminant concentration shall be compared to the
acceptable exposure concentration as determined in accordance with annex A of this Standard. In additicn,
the product manufacturer shall azsist the testing laboratory in The identification of an authentic standard for
the compound and an appropriate analylical methed. if applicable, so that confirmatory identification and
quantification ¢an be padormed.
B.7.4.24 Requirements for unknowns via GC/MS analysis

Conlaminants detected by GLIMS analysis, but that are not identified and quantified against a kngwn mass
specirum or authentic standard, shall be evaluated as follows:

a) The product material formulation(s) shall be reviewed for potential identification of the unknown con-
taminant{s) as an ingredient or by-product;
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b} The manufacturer shall be notified and requested to provide supporting information that enables iden-
tification of the unknown contaminant(s);

c] Structure aclivity relationships (SAR) shall be utilized when suflicient structural identification of the
unknown contaminam{s} can be made; and

d} Alternative methods of analysis that may identify the unknown contaminant{s) shall be considered.

Conlaminants that can be identified after performing one or more of the above steps shall be normalized in
accordance with the requiremenls of this Standard {see annex B. section B 8). The normalized contaminant
cancentration shall be comparad {0 the acceptable exposurg concentration as determined in accordance with
annex & ofthis standard. In addition, the preduct manufacturer shall assist the testing laboratory inthe identi-
fication of an authentic standard For the compound and an appropriate analytical method, if applicable, sothat
confirmatory identification and guantification can be perfomed.

Conlaminants detected by GC/MS analysis for which no identification can be made after performing the
above steps shall not be considerad in the determination of preduct compliance to this standard. YWhen un-
known contaminants are detected in the extraclant water, the testing |laboratory shall report the analylical re-
sults to the product manufacturer.

MOTE — The product manufaciurer should assist the esting laboratory na continuing effor: to identify the un<rown
contarminants] until specfic identification 1= achieved.

B.7.4.3 Polynuclear aromatic hydrocarbon {PNA) analysis

Analysis for polynuclear arormatic hydrocarbons (PMAsS) stll be in accordance with EPA Method 525.2.
B.7.4.4 Phenol and minimally substituted phenols

Analysis for phenoland minimally substiluled phenols shall be in accordance wilh EPA Meihod 420.2. Analy-
sis for maximally substituted phencls shall be pedormed by GC/MS basefacid scan (see annex B, section
B.7.4.2).

B.7.5 Radionuclides analysis

Analyses for radionuchdes shall be performed in accordance with Prescribed Procedures Tor Measuremenl of
Radiocactivily in Drinking Water EFA-G00/4-80-032. When no EPA method is provided, analyses shall be per-
formed in accordance with Siandard Meffiods for ihe of Waler ard Wastewater ([most current edition). If nei-
ther of these lwo references addrass the required parameters and matrix, or if an alternate meathod is desirad,
methed validation shall be completed prior to the application of lhe method {see annex B, section B.7.2.3).

B.7.6 RVCM analysis

B.7.6.1 General requirements for RVCM analysis

This method covers the analysis of residual vinyl chloride monomer (RWVCM} in PVYC and CPWYC potable waler
praducts using gas chromatography. Methad sensitivity is 0.5 ppm (modkg) when analyzing 0.5 g of plastic
material, using flame ionization detector {FI5).

B.7.6.2 Extraclion of samples for R¥CM analysis

Polyvinyl chloride {PYC) and chlorinated polyvinyl chloride (CPYC) products shall be evaluated for RYCM in

the preduct wall. The RAVVCM concenlration shall be determined inthe wall, rather than in the extraction water,
because very low levels of vinyl chloride cannat be as reliably detected in the extraction water.
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B.7.6.2.1 Sample preparation for RVCM analysis

PG and CPYC samples shall be prepared as described in the fallowing procedurs, All samples shall be pre-
pared in duplicate.

a) Chop a section of PYC or CPVC produd sample into coarse pieces.
by Weigh 0.500 + 0.005 g of chopped sample pieces into a 20 mL glass vial.
MOTE — The waight of the sarrple and the duplicate s1culd not differ by more than 0,003 g.
¢l Add 10 mL of N N-dimethylacelaride {distilled in glass) to the sample bottle, seal and cap.
d} Shake sample bottle at |east 30 min on a reciprocating shaker.
B.7.6.2.2 Standards for RVCM analysis

Bath a standard stack solution and a secondary dilution standard shall be prepared for the RVCM analy=is,
using vinyl chloride gas {99.5%) and N M-dimethylacetamide {OMACH,

B.7.6.2.3 Standard stock solution for RVCM
The standard stock solution shall be prepared as follows:
a) Pipette approximately 9.8 mL of DMALC into a 10 mL volumetric flask.
b} Allow the flask to stand unswoppered until the wetted surface has dried.
c] Weigh the flask and stpper {0 the nearest 0.1 mg and record the weight.
d} Fill a 50 mL valved gas-tight syringe with vinyl chloride gas ko the 50 mL mark.

el Lower the needle to 5 mm abgve the meniscus of the DMAL and slowly introduce the standard above
the surface.

fi  Immediately reweigh the flazk and contents and record the weight,

a  Dilute 1o volume with DMAC, stopper. and mix.

hy Transfer the solution inte a PTFE sealed screw-cap vial.

i Store at-10"Cte -20 °C (14 "F to -4 °F)

il Calkculate stock standard solution with respect to a 0.500 g sample as follows:

f ' E:
{gram ofwm.ggralggdei (1x107 _ pom {mgkg) (mgiday)

B.7.6.2.4 Secondary dilution standard for RVCM analysis

Using ihe stock slandard solution, a secondary dilulion in DMAG shall be prepared thal is representative of a
concentration suitable for making calibration standards and spikes
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B.7.6.3 Apparstus for RYCM analysis
The fallowing apparatus shall be used for RVCM analysis:

- Gas Chramalograph (GG) - eguipped with a ril headspace sampling syslem, 80 °C (178 *F] oil bath,
FID. data recording system, autosampler;

—  Column: & ftx 2 mm | D glass column packed with 1% SP-1000 on Carbopack B 80/80 mesh. Equiva-

lent calumins shall be permitted as long as the column provides maximuim separation from intederences
and the ability to meet established accuracy and precision:

— GG Conditions: The analysis shall be performed using an oven temperature program whereby the
initial temperature of approximately 70 “C {158 *F}is held for S min. increased at 70°Cfmin (158°F/min)to
approximately 220 °C {428 "F) and held unlil DMAC elules (lolal run time about 16 rmin],

— The injector. detector, and sample loop temperature shall be held at approximately 200 °C, 275 “C,
and 80 °C, {352 °F, 527 °F, and 1¥6 °F) respectively: and

— The helium carrier gas shall have a flow rate of 20 mL/min. The headspace shall have aflowrate of 5
mUmin. The hydrogen and air flows for the Alame shall be approximately 30 and 400 mUfmin, respec-
tively,

MOTE — All of these flow rates wil vary somewat etwean GCs to optimize separation and response. The
above are given anly as guidel nes.

B.7.6.4 RYCM analysis

The sample and standards prepared in annex B. seclions B.7 6.2.1 and B.7.6.2 .2 shall be lbaded inlo an auto
sampler and equilibrated to 80 ~C (178 °F) for 10 min prior o analysis.

B.7.6.5 Quality contrel for RYCM analysis

Duplicate analysis shall be performed on each sample. Duplicate spiked samples shall be run at the rate of
oned 1) set per 10 samples. An instrument standard & run with every 10 analysas (5th sample). and & reagent
Blank is required for each sample set. Quality control charts shall be developed and maintained and used as a
check on the analytical systam.

B.7.6.¢ Evaluation and passfail criteria for RVCM analysis

PVC and CRVC praducts, with an RYCM concentration of less than or equal to 3.2 mg/kg, shall be consid-
ered acceptable. This acceptance criteria was determined using the equation described below:

My, = 4 [Dim]* [t + L)°° - 7M.,
where:
M. = RYCM diffused into water {mgfL):
M. = RVYCM concentration in the PYC wall mgikg);

MOTE - A fadior of 1.4 corrects for the ratio of density of water 1o PV,
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R = pipz radius (cm);
O = diffusivity conslant.

where:

D =D,xe' 'THEIRT

R = gas constant 1.987°K";

T =temperature [(*K]; .

D; = 3.7 cm¥sec (319680 cm®/d):

t: = diffusion time period {d):

t = product age at beginning of the diffusion time (d); and
2050 =303 °K.

The calculations shall be as follows:

My = 4 D7 [+ L) 7 - 17 )Me ¢ 1.4 kgiL)
M. = M.,
r A D] I+ YT - 1] (1.4 kafL)
M. = 0.0002 mgil
" (3.16){0.000235){0.061)(1.4 kgiL)
M = 32Zmgkg

MGTE  the fol pwing assumsot ons were used in the preced ng calculations:
—  30-d-old preduct is tested equivalent to 1 in inner pipe diameter;
— fg=16h QET d); and
- My = 0.2 pgil {0.0002 mgiL).?
B.7.7 Sclvent analysis

This section outlines the general procedure for determining salvent levels inthe extraction water, The mathod
described below is based on direct injection gas chromatography with flame ionization detection (FID). In
soma instances. an enhancement step [9.q., purge and trap [cold or heatad], headspace analysis) shall be
required to complete the analysis. The choice of enhancement shall be dependent on the desired detection
levels of the salvent of interest. The mathod sensitivity for direct injection is appraximately 100 wg/L (0.1 mg/L)
for selected solvents. '

B.7.7.1 General requirements for salvent-containing materials

These products shall be evaluated to determine the solvent leaching rales over time, if applicable. The rela-
tionship between cantaminant concentration and time shall be determined by plotting a minimum ¢f five
points. In many instances, direct injection shall be sufficient only for the early testing pericd. When direct in-
jection ig ng longer adequate for determining a concentration, a more sensitive method shall be required (e,
purge and lrap).

¥ Thiz cocentration is based on the USEPA MCL for vinyl ch aride {2 pail or 0.002 mg/L), and since the SFAC = 1410
MCL. the SPAC = 0.2 pg/L, or G.0002 mgdL.
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B.7.7.2 Apparetus for solvent analysis

The recommended apparalus shall be a gas chromatograph {G0) equipped with an FID. tempsraturzs pro-
gramming, data recording system, and an autasampler. A purge and trap {with and without heat) system and
headspace sampling system shall also be available.

MOTE — The analysis conditions may require adjustment -elalive to the specific solvent or solvent systern being
evalyated.

B.7.7.3 Duality control for solvent analysis
Duplicate matrix spike samples shall be run at the rate of ane (1] set per 10 samples or less. An instrument

standard shall be run with every 10 samples and a reagent blank shall be required for each daily analysis.
Cuality control charls shall be developed. maintained, and used as a check on the analylical syslem.

B.8 HNormalization {This was B.9 in ANSI/NSF 61 — 2000a)

B.B.1 General

This section provides the calculations used to delerming 1he level of contaminants projected "at the tap”
based an the level of contaminants identified during labaratory analysis. The nomalized contaminant concan-
traticn shall he compared to the requirements established in anngx A.

B.B.2 Definitions

B.8.2.1 residential: Products used in buildings.

B.8.2.2 service line: Producis used from the water main to building plumbing systems.

B.8.2.3 multiple user service line: Products used between the water mainand multiple family residences or
cammercial buildings.

B.B.2.4 water main [distribution]: Products used in locations other than buildings or service lines.

B.8.2.5 multiple-installation products: Products present in the drinking water systemn at regularly repeating
intervals.

B.8.3 Mormalization faclar

Tu acsount for any diferences in surface area-to-volume ratios between laboratury and actual field use condi-
tions. an adjustment or conversion may be needed using the equatian below:

NF = HN1xMN2
NT = S x LY
oA Wimans
= Er—r_g-.ahc:
N2 III‘Illrllll..'\u'\n' LTH
where:

SA- = surface area exposed in the field;

SA = surface area exposed in the laboratory;
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WL = volume of extraction water used in the laboratory;
Weisiat - = volume of water the product is exposed to in the field for the static condition; and

Yeuge = volume of water the product is exposed o in the field under flow conditions during a period of
time equivalent ta the laboratory test.

B.8.3.1 Static condition

The contaminant concentration shall be adjusted to reflect differences in surface area-to-volume relationships
between laboratory and field exposures under static conditions. This calculation shall use the N1 term defined
in annex B, section B .8.3. The N2 term shall always equal one when calculating normalized static concentra-
tions.

For mulliple-installation products, (e.g. pipes, filtings, and joining and sealing products used with pipes and
filings) the W\ .a.. component of the N1 term shall be the volume of water comained within the assumed
length of pipe corresponding to the segment of the system in which the product is used (e.g., 100 ft of pipein
the =ervice line or 280 ft of pipe in the residence).

For valves, water meters, service saddles. backflow preventers and alher products not present inthe systemn
at regularly repeating inlervals, the Ve component of the N1 Lerm shall be the volume of water a product
holds jonits own) whenfilled to capacity; Wy . shall equal 1 L {0.26 gal) for all products that, whenfilled Lo
capacity. held (on their own) less than 1 L (0.26 gal) of water.

MOTE 1 — Annex B, table B% details the assumplions end resulting M1 faclors for typicel produc categaories.

MOTE 2 — For internal threaded praducts, SA- shall be equal tt the nomally weted surface area of the predurt in-
cluding 25% of the threaded area(s). The capacity cfthe preduct shall ke equal tc the velume of water contacted by
the wetted surface area of the preduct includirg the volume contained within 25% of the threaded areais). When the
product capacity is less than 1 L (0 26 gall. Yoo shall equal = L (0 26 gal). When the product capacity is egual to
orgreater than 1 L (0,28 gal). Vi wue, shall be equal 1o the capacity.

B.8.3.2 Flowing conditicns

In addition W the static condition, the cantaminant cencentration shall also be adjusted o reflect diferences
betwesan laboratory and field exposures under flowing conditions. For this calculation, N2 will vary depending
on use. For those products not having specific flawing M2 factors outlined in table B9, product literature or
operational procedures shall be consulted.

MOTE - Annex B, table B3 details the assumphions and resulting N2 values for typica product categories.
B.8.4 Mormalization of service line and residential products

B.8.4.1 For gll service ling and residential products, with the exception of mechanical plumbing devices cov-
ered under 8, a single normalized static concentration shall be determined for each contaminant.

MOTE —Feor residential and service ine products. the static conditicn is the most consereative normalization since the
N2 values for thaze preduclis ara 5 0.1.

B.8.4.2 Forin-line devices. with 1he exception of expansion tanks and pressure tanks, the static normalized
contaminant concentration shall be multiplied by an additional normalization fagtor, N3, The fagtor M3 = 1/0F,
where DF is equal to the ratio of the contaminant concentration in the device to the contaminant concenration
at the tap. The value of M3 for in-line devices shall be 0.33.

B.2.4.3 For all in-line devices, normalized conlaminant concentrations shall be adjusted to a 12 h exposure
when the final exposure is other than 12 hin length.
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NOTE — For example, when the final exposure fer anin-line device is 1€ b |, the nomalized contaminant cencetra-
tions shall he mulliplied by a factor of "/ s

B.8.5 Normalization for chemical feeders and generators (B.5.5 in ANSINSF 61 — 2001 deleted; this
and subsequent numbers adjustad. ]

Chemical feeders and generators, feeder components, and the materials used therain, present a special case
because the materials are in contact with a concentrated chemical, which is then diluted at the prescribed
feed rate, rather than in direct contact with water.

In addition ko the equation in annex B, section B.8.3, the fllowing normalization factor shall be used ko esti-
mate the normalized concentration of a contaminant in the finished drinking water:

NF = N1 xNZx N4
where:
N4 = U_L;war

W, = volume of concentrated treatment chemical conlacted or generated by the device during a period
of time equivalent to the laboratory test

Vi1 = volume of raw water treated with the concentrated chemical when dozed at the prescribed feed
rate during a peniod of time equivalent to the laboratory test

B.3.6 Normalization for gther products

The nermalization faclors described below shall be applied Lo producls and malerials not covered in annex B,
sections B 8.4 and B 8 3. For these preducis, a single normalized concentration (either static condition or
floring condition, whichever is most conservalive) shall be delermined for each contaminant. For products
that hawve a flowing N2 value 0.1, the slatic condition shall be the most canservative condition. For products
ihat have a flowing N2 value = 0.1, {he flowing condition shall be the most canservative condition. Normaliza-
tion factors that are not included in annex B table BS shall be determined on a case-by-case basis using the
equalion inannex B, section B.8.3. Where a product is available in various sizes, the product with the highest
surace area-to-volume ratio (typically the smallest diameter) shall be evaluated . For praducis, components,
or malerials {hal may be used inany of the 4 end use calegories in anngx B, lable BS, qualifying by use of the
largest normalization factor shall qualify other use categories. Table BS in this annex details the assumplions
and resulting N1 and N2 values for various product categories.

B.8.7 MNormalized concentration

The concentration of a contaminamt in the finished drinking water shall be estimated using the following calcu-
lation:

MNormalized Concentration = ({Laboratory Concentration) = {Normali-ation Factar)
B.8.7.1 Static condition

The normalized contaminant concentration under static conditions shall be compared to the EPAMCL orthe
calculated TAC {as specified in annex A). and shall be less than or equal to the MCL or TAC.

B.8.7.2 Flowing condition

The normalized contaminant concentration under flowing conditions shall be compared 1o the Single Product
Allowable Concenlration (SPAC) {as specified in annex A). and shall be less than or equal to the SPAC.
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B.8.7.3 Barrier meterials cortaining sclvents

Froductsimalerials containing salvents shall be exposed such that the solvent leaching rates over tims are
determined. The relationship between normalized contaminant concentrations and time shall be determined
and plotted with a minimum of five points, The normalized contaminam concenlrations shall be compared to
the STEL as specified in annex A, section A5,

B.8.7.4 Joining and sealing materials comaining solvents

The manufacturer shall have the option to initiate additional exposure lesting to determine contaminant con-
centrations over time for sohvent-containing materials. The relationship between conlaminant concentrations
and time shall be determined. and plotted with a minimum of & points. The normalized contaminant concen-
trations shall be caloulated and then compared to the STEL as specified in annex A, section A5

B.3.8 Mormalization for endpoint devices, components, and materials
B.B.3.1 Mormalization fFor lead

For end point products, ather than commercial kitchen products, each laboratory Concentralion shall be nor-
malized using the equation in annex B, section B 8.3 where: v, ..., = 1L {0.26 gal) and N2 = 1, and shallbe
multiplied by the cold mix volume adjustment factor (see 9.2.1).

For commercial kilchen products, each laboratory concentration shall be normalized using the equation in
annex B, section B.8.3 where V..., = 18.9 L (5 gal) and N2 = 1 and shall be multiplied by the CMY adjust-
ment factor (see 9210

A parametric data evaluation {annex B, section B.8.9) =hall be used to evaluate the test results for lead.

When a device or component has been tasted for lead through separate exposure of lwo or more compo-
nents or materials, the values of the test statistic Q for each exposura shall be summead, The summed test
statistic G shall be evaluated against the eriteria in annex B, section B.8.9.

B.8.8.2 Normalization for all analytes except lead

For endpaint products other than commercial kitchen preducts, the laboratory concentration shall be normal-
ized using the equabonin anngx B, sechon B .8 3 where: Ve .. = 1L{0.26 gal) and N2 = 1, and shallbe mul-
tiplied by the CMY adjustment faclor {see 9.2.1}.

For commercial kitchen preducts, cach laboratory concentration shall be normalized with ihe cquation in an-
nex B, sechon B8 3 where: Ve, = 1849 L {5gal)and N2 =1, and shall be multiplied by the CMV adjust-
ment factor (sco9.2.1).

When one sample is tested, 1he normalized contaminant concentrations fram cxposure on Day 192 shall be
compared to their respective SPACs. If more than one sample is tested, the geomelric mean of normalized
contaminant concertrations from exposure at Day 19 shall be compared to their respective SPACS.

B.8.9 Parametric data evaluation

The term "product” connotes "endpeint devices, components, and materials.” This procedure is based an
testing 2 sampling of products to determine Lhe lead leaching concentrations of the product line. A derived
test statistic determings whether the product ling is accepable undar this stangdard. The calculations assume
that the lead desage leached from the product is lognormally distributed.

The number of preducts to be tested shall be specified by the manufaciurer, though a minimum of 3 is re-

guired. ILis recommendad that product lines thought 1o he marginally acceptable (thase that leach higher, bat
acceptable, dosages of lead) should be tested for more than the minimum number of products, For each of
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the products tested, the "product dosage™ O is derived from the test data as delailed in annex B, section
B.8.9.2. These dosages are used to calculate the tesl statistic O, which delermines whether the product line is
acceptabla, Q2 is an exact 90% upper confidence bound on the 75th percantile producl dosage.

In the event of & product Tailure, thara is provision for & single ratest. Retest results shall ba combined with
those from the initial tesl. The accumulated product dosages shall be used to calculale the retest skatistic, R,
which detenmines whether the product line is acceptable. R is an exact 99% upper comidenca bound on the
75th percentile product dosage.

B.8.9.1 Test data

The analytical protocol described in annex B, section B.5.4 generales ning measurod lead dosages (on Days
3, 4,5 10, 11,12 17, 18, and 19} leached from each of the producls sampled from a particular preduct line.
The number of products tested is defined as "n”. The test data are described as (9 x n) data values of x, (ith
product measured on the jih day) and are shown in annex B, table B1Z2. These are used to calculate ihe prog-
ucl dosage Dy, for each of the kested products.

These data ara used 1o caloulate the statistics O and R for the initial test and retest, respectivaly.
B.8.9.2 Galculations
The: test slatistic depends upon the log-dosage mean and standand deviation, These values are derived as
follows. Calculate the natural log-ransformed value Y, = In(X,} of ihe criginal data values. For each of the
products fested, calculate the product dosage D, across the nine measured days, where:

D =a"™ and

Va+Yutr Y+ Yt Y i+ Y+ Yur ¥ Yie + Yo}
g

-'I':Yi:

Calculate the log-tdosage mean of ¥, and the log-dosage slandard deviation of Y; for each product, where:

Log - dosage mean = Y =

andg

Log-dosage standard devialion =
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B.8.9.3 Initial test statistic

The test statistic, Q shall be determined as:
Q=g" gt

where the log-dosage mean, v and the log-dosage standard deviation, 5, are detemmined using the proce-
dures described in snnax B, saction B.8.9.2. The value of k, dapands upon the sampla size. Table B11 inthis
annex prasents the value d ky for @ mnge of sample sizes. The acceplability of the product line depends upon
tha valua of iha tast statislic, whara:

— Casel: If G =11 ug, the product line has tested as acceptable; or
= Casall: H Q=11 ug, the product ine has tested as unascaplables,

Whar a device or compornent has been tesled for lead through separate exposure of two ar more compo-
nents or materals, the summed value of the test slatistic J shall be compared to the preceding criteria.

B.3.9.4 Retest statistic

The retest statistic, R shall be determined as:
R=g"-gv3

where the log-dosage mean, ¥ and the log-dosage standard daviation, 5 are determined using the proce-
duras describad in annex B, seclion B.8.5.2. The value of k; depends upon the sample size. Annex B, lable
B12 presents the value of k; for a range of sample sizes. The acceplability of the product line depends upon
the values of the retast statistic, whars:

- Casal IFR = 11 pg, the preduct ina has tested as accaplable; or
— Casell: R = 11 pg, the product line has tested as unacceplable.

B.9 Extraction water preparation (This was B.10 in ANSINSF 61 — 2000a)

B.9.1 Chemical characteristics
Four extraction walers shall be available for exposure:
a} pH =3, with 2 mg/L available chloring and 100 mgfL hardness,
b} pH = 6.5, with 2 mg/L available chlarine and 100 ma/L hardness;
¢} pH = 8 {organic analysis), with 0 mgiL available chlorine and 100 mg/L hardness; and
di pH =10, with 2 ma/L availablg chlorine.
B.9.2 Reagents
B.9.2.1 Reagent watar
Reagent waler shall be produced through one ar more of the following trealment processes: distillalion, re-
YETSE O5MOais, ion axchanga, or other equivalant treatment processes. The reagent watar shall have the fol-

lowing general water characieristics:

— electrical resistivity, minimum 18 M{-cm at 25" C {77 *F}; and
= total ormganic carbon (TOC) maximum 100 pgil.

For gach spacific analyls of interest, the rmagent water shall nat contain the target analyle at a concanirstion
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greater than one-half the dasignated analylical report limit of that analyte,
B.8.2.2 Phosphate bulfer stock solutions {0.1M)

Dissolve 13.89 g sodium dilydrogen phosphate monchydrate in reagent water, dilute to 1.0 L {0.28 gal} and
mix thoroughly. Prepare fresh weekly. This buHer shall be used with only the magnesium hardness reagent.

B.9.2.2 Magnesium hardness stock solution {0.04M)

Dissolve 8.13 g magnesium chloride hexahydrate in reagent water, dilule to 1.0 L {0.26 gal), mix thoroughly.
Prepara fresh weakly,

B.9.2.4 Chlorina stack solution {0.025M)

Dilule 7.3 mL reagent grade sodiom hypochigrite (5% MaDCI) o 200 mL with reagent water. Store in tightly
stoppered amber reagent hottle praotected kom light and stored at 20 °C (88 °F). Prapare esh woakly,

B.9.2.41 Determining chlorine stock solution strength

Determine the strength of tha chlorine stock solution by dilufing 1.0 mL to 1.0 L {0.26 gal) with reager water,
Immediately analyze for tolal residual chlorine. Refer to this determination as “A".

B.9.2.4.2 Determining amgunt of chiorine stock solulion required 1o obtain 2 ppm residual chlorne
To detarmine the volume of tha chiorina slock solution necassary to add to the extraclion water {0 oblain 2.0
mgfL chlorine residual, use the following formula:

mb stock solution=2.0xB
A

where:

A = chilprine equivalent per mL of chloring stock solulion {determined above); and
B = liters of extraction water.

B.89.2.5 Calcium hardness stock solutian (0.04M)

Dissolve 4.44 g anhydrous calcium chloride in reagent water, dilute Lo 1.0 L (.28 gal), mix tharoughly. Pre-
pare fresh weekly.

B.9.2.6 Sodium bicarbonate buffer (.04M)

Dissolve 3.36 g sodium bicarbonate in reagent water and dilute 1o 1.0 L (0.28 gal} mixing thoroughly. Frepare
fresh weekly.

B.8.2.7 Sodium hydroxide solution {0.1M})
Digsolve 4.0 g of sodium hydroxide in reagant waler, dilute o 1.0 L {(}.26 gal) and mix well.
B.9.2.8 Spdium borate salution (0.05M)

Digsolve 19.07 g of zodium borate decahydrale (Na;B,0; - 10 HQ) in reagant water, dilute to 1.0 L (0.26 gal)
and mix well.
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B.8.3 pH 5 water

Prepara pH 5 extraclion water to conlain 100 mg/l handress and 2 myfL availabla chloringe, Stock reagent
soluions in the amaounts shawn in annex B, table B13, shall be diluled to the desired water volume with re-
agent waber,

B.9.4 pHE.5 water

Prepara pH 8.5 water to conlain 100 mgill hardness and 2 mgfL available chlonne, Stock reegent solutions in
the amounts shown in annex B, table B13 shall be diluted o the desired water volume with reagent water.
The pH shall beé adjusted to pH 8.5 £ 0.5 using 0. 1M HCI.

MOTE = It is recommended that the pH 6.5 water be prolacted fem exposure Lo air during its formulstion and use to
minimize pH drift. Unused sxpogurs waler should be mainlaingd under a nitregen Bankst, and produc samples
should be plugged or lightly covered to minimize exposure o air.
B.8.5 pH 2 water [conditioning)
Prepare pH 8 conditioning water to contain 100 mgfl handness and 2 mg/L available chlorine, Stock reagent
solulions in 1he amounts shown in annex B, table B13, shall ke diluled to the desired water volumes with re-
agent waler,
B.9.6 pH 8 water [organic analysis)
Prepara pH & omanic exiraction waler 1o contain 100 mg/L hardness and J mg/L availzble chioring. Stock
reagem zolutions in the amounts shown in annex B, table B13 should be diluted Ip the desired water volume
with reagent water.
B.9.T pH 10 walar

Prepara pH 10 exiraction watar to contain 2 mgfL availabla chlorine. Stock reagent solutions in tha amounts
shawn in annex B, lable B13, shall be diluted to the desired water volume with reagent water.
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Figure BY — Exposure sequence for mechanical plumbing device
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Table B1-MNSFIANS] 61 products

S 2002 NSF

Joining and sealing materials

Machanical davices

adhesives
brazing materials

chemical feeders
dry feeders {e.g. pellet droppers)

fluxes pressure gas injection systems
solders pUMps
caulks vacuum injection systems
gaskets disinfecticnigenerators
grouts chloring dioxide
lubricants hypochlorite
a-rings QINE
packing ullraviolet
primers glectrical wira
sealanls submersible well pumps
pumps
switches and sensors (e.g. water level. flow. pressure, temperature)
valvas and related fittings (fransmission/distribution system)
water process treatment devices
agration eguipment
clarifiers
electrodialysis
microfiltration
mixers
FEVErSE OBMOSIS
SGIEENS
strainers
ultrafiltration
Table B2 — Exposure summary
Annex B Type of
Category reference | samples {surface Required preparation Product exposure
saction area)
Some products applied to an | cold exposure = 24,
appropriate substrate. 24,24 h at 23 °C
{73 °F})
'Eégll?r?gand a 15 cmiL Sf_:me prﬂduds cut to appro- | hot exposure = 1, 1,
melerials priate size. 1 hatB?
~ | 180 °F)
Washed to remove debris
accumulated during shipping
and handling.
conditioning period
entire device, priar to exposure (2
mechanical 5 %Teﬁr;esr;é;t Wash to remove debris ac- weeks maximum)
devices mEn, cumulated during shipping. cold exposure = 24,
24, 24 h at 23 °C
{73 °F})

' A material specimen shall be exposec using a minimum suface area-to-volume ratic or 50 em’iL.
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Table B3 — Exiraction water selection

Analyles of irerest phy

8 10
metals x ) *
solvents i A )
wolatile organic chemicals . X .

KEY

X = Preferred exraction water selection.

+ = Alternate extraction water(s) if indicated by formulation review.

MOTE - Solvents = The o-ganic ligLid component of a formulation vsed to dissolve sold or other liguid compo-
nents of bar-ier mater als or jeining and sealing mate-ials to facilitate their app ication.

Table B4 — Test samples jeining and sealing materials

Material

Typical form

adhesives and cements intended for joining
pipe and fittings

applied to assembled pipe and fitting joints

adhesives and cemenls not intended for joining
pipe and fittings

applied to glass panels

caulks, greases. ubricants. sealants

applied to glass panels

flux

applied to copper sheet and heated

gasket materials

ASTM D3182 tensile sheets or finished product

solders and solder/flux combinations

product heated in ceramic com buslicn boats

Table BS - Exposure sequence for cold applications

Exposure . .
temperature Exposura time Elapsed time Comment
Extraction waler is decanted and dis-
- - 1d carded: the exposure vessel or product
2321°C{73£2°F) 241h is refilled with exposure water and ex-
posure i continued.
Extraction water is decanted and dis-
¢ N 2d carded: the exposure vessel or product
23£1°C{73£2°F) 2421h i= refilled with exposure water and ex-
posure i continuad.
23+ 1°C (73 £ 2 °F) 24 +1 h 3d Si;tracr.lun walter is collected for analy-
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Table B6 — Exposure sequence for hot applications

Exposure temperature  Exposurg time Elapsed time Comment
Extraction waler is decanted and dis-
BOX1°C (14022 F)or 80 £ 5 min 1 carded:; the exposure vessel or product
B2+1°C {180 %2 °F) is refilled with exposure water and ex-
posure is continued,
Extraction waler is decanted and dis-
BOX1°C (14022 F)or 80 £ 5 min 2 h carded:; the exposure vessel or product
B2+1°C {1802 "F) is refiled with exposure water and ex-
pasure is continuead.
GOE1°C (14022 Flor - Extraction water is collected for analy-
821 1°C {180 & 2 °F) 60 £ 5 min 3h sis.

Table BT - Product exposure’

Praduct In-the-product In-a-vessel Qthar

aeration equipment X material exposed in a vessel
chemical feeders % material exposed in a vessel
clarifiers material exposed in a vessel
diginfection equipment material exposed in a vessel
alectrical wire x

in-line deviges

membrangs/cartndgss

MIXErs materials exposed in a vessel
pumps K

reverse osmosis

BUreEns X

sirainers X

Switchas/sensonrs 3

valves X

T Faor the purenses ofthis tab e, product may represent aither the antire device o a component. Thase are the typical
expnsure conditions. However, producta may be exposed in any fashion provided the exposure is consistent with re-
guiremants ir annex B. sectiar B.2,

Table B8 - In-line device exposure sequence

Temperature In-line device exposure time Elapsed time' in-line devices
23+ 2°C {734 "F) 24 h 24 h

23+3°C {7314 °F) 24 h 48 h

231 2°C {734 "F) 12118 h 6010 B4 h

! Clapsed time does 1ot include the initial 14-c conditinning period.
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Table BY — Other mechanical device exposure seguence

Temperature

Exposure time

other mechanical devices

Elapsed time
other mechanical devices

23 £ 2°C (73 + 4°F) 24 h 24 h
23t 2°C{(73t4F) 24 h 48 h
23 £ 2°C (73 + 4°F) 24 h 72 h

" Elapsed time does 1at mclude the initial 14-day condit oning pericd.

Table B10 — Extractant water collection and preservation

Contaminant Preservative Container Storage
. 1L {32 ounce] amberglass bottles " "
herbicide Mo with PTFE lid 4 7 (38 °F)
metals, including mer- Conc. HNOG; to pH 125 mL {4 ounce) HRDPE bottles
cury <2 (1.25 mL) with PTFE Iid room temp.
migcallanegus organics Mg 500 mL amber bottle with PFTFE |lid | 4 <C {38 °F)
- 500 mL {16 ounce) amber glass n -
peslicides none bottla l.-.ritlflu PTFE Iid} g 4 "2 {38 °F)
H:50. to pH 250 mL {8 ounce) amber glass s .
phenols < 2(2.50 mL) battlc with PTFE lid 4°CR9°R)

1 L glass baltle with PTFE lid {in R .
phthalate none duplicate] 4 22 {35 °F)
polyaromatic 1 L glass hottle {in duplicate) R R
hydrocarbon nane 47CEsh
radionuclides 10.0 mL HNO; 1. L(32 _-::il_mc:e} polyethylene botls room temp.

{in duplicate)

125 mlL {4 cunce) amber bottle R R
solvents none with PTFE Iid 4 =2 {358 °F}
total kjeldahl nitrogen Ho0, lopH <2 260 mL amber bottle with PTFE lid | 4 °C {39 °F)
total arganic carban nomne 250 mL amber bottle with PTFE lid | 4 *C (3% °F)
non-section 3 exposure 40 mL amber glass vial with PTFE
for volatile organic HCI ligd 4 °C {39 °F)
chemicals {OCs)
section 9 exposure for soddium thiogulfate 40 mL amber glass vial with FTFE
volatile organic chemi- {a few grains to lid 4 *C {359 °F)

cals (VOLs)

neutralize the chigring)
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Tabla B11 — Normalization factors, agsumptions. and axamples paraining to — walar main joming and sezling maforrals

Product nominal Exposure Frobable . N2
diamolar [n.d.) Ly i end uso™ Azsumglions N1 {ﬂuwinﬁ narmalizalion onlﬂ
. | i
- water is cxposed to1he ag;&"ﬁ;}d -.Thh
nd =4in in-tha-vaszel weatar main sarma material from tha traat- I 1
ment plard 16 the service ine. saction B.8.3

EXAMELE- IN-THE-WE3SEL WATER MAIN JOINING AND SEALING MATERISL.

= product is a jeining and scaling material apphicd to 2 6 in nominal diameter pipe ard was cxpaacd in a vessel:
r Q500 pining and saalirg matarial widih is exposad to watar,

o 20 ft lang pipa (used to derive V... and SA:) and 1 joint par 20 fl lengih; and

= Theratio of 38 to V) was recorded and repered by The l[aboratlory.

Bd, =80T am® (942 inh) S4_ = 15 cm® 2.5 i)
Verrge = 1111 (29,4 gal) Wy = 1 L{0.2F gal)

W1=FhA: » ¥ = 94 Q26 =0035and N2=1
SA Miews 233 294

LOmMmenls:
= Concantrations reporied by the laboratory woukl be muliglied by O 036 o obtain 3 normalized static concentration The resulling normalized

sfatic conrcentratlion would be mubiplicd by 1 (K2 = 1] 1o cBain the rormaliced ﬂc:rwing CONCe rabtion.
™ Prakable end vag aod mmeressand ng assenphc s e e aled Bathe g al diarnelen ol the sad .o
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Table B11 {cont.) — Nermalization factors, agsumptions, and axamples padaining to
— multiple user servica line joining and Sealing malerigis

Product nominal Exposure Probabic Assumptions N1 {flowin n:rfnalizatiuns
diametar [n.d.) bypea and use® F 2
anly)
— 2 usar conneshians par service line aod
150 galidiuser
inultipla usur distance from water main Lo reskential accoe::!::duzll?‘fcag :::Ih
ng. =4in iri-theg-versse p connections = 72 ftand therelone YW, - = - 013
servce ing ; anrax B,
47 gal: flow rale equals 360 gald and there- eection B3
fare Ve, = 160 gal E -
— 5 joirds per mubiple user servica ling

EXAMFLE-- IN-THE-WESSEL MULTIPLE USER SERVICE LINE JOIMING AMD SEALING MATERIALS:

Ansurmptions.

product 15 a gining and sealing matenal applied toa 4 nonominal diamater pipe and was exposed 0 a vesael:
0 5 in joining and sealing material widih is exposed (o waler

5 pints por mulliple user service ling,

72 Haf the pipe is prasant in tha muolbple user servica hoe and tharefure V) oge,.- = 47 gal (174 L); and

+ 1ha ratio of 34, oV was recanded and reported by the [aboralony.

*
»

B, =406 cm®(6.30in") » 5 = 2026 em¥ (314 in% S84 =15 em¥i23inY)
Vo = 178 L (47 gal) Wy = 1L (026 gal)
N1= Shex ¥ = QA= Q2B -007E

SA Vi, 233 a7

M2 = Ay, = 47 =013
Yo 60

v Comgeriirations reported by fhe laloratory weauk] B mulbplizg b QLTS to abitan g noenma e stalic conse miration. The resulling normaliz e
slatic. concentralion would be muHiplied by O 13 to obiain tha normalized Flewirg concentralicn,
" Probable end use and corrgsponding assumptions are ralated ta the rominal diamelar of tha praduct.
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Table B11 [cont) — Marmalization factorg, assumptions, and examples pertaining to — service Iina joining and sealing materials

_ K2
si?;lélc;r F::';nal E:pnrseum :;3?:{:5 Azzumptions N1 Iflowing narmali-
o e zation anly]
— piningscaling maleials applicd to 1 in nominal di-
Amelar pipe
— 1 user conpeslion per servica ling and 150 galfdiusar caleulatad in
dinsnd. > 1 rthevessel HETVIGE — distarce from wales main ta residerce = 100 [t and fﬁ?ﬁlﬁ? 0023
ling Thareforg W, = d 1B gal E. seciion
— flow rate equals 130 galid and therekxre Vra,...= 180 B8l
gal
10 joints are present on the service hne

EXAMPLE --IMN-THE-WESSEL SERVICE LINE JOMMING ARND SEALING MATERIALS:

SEsuMETIcn s,
= an in-the-vessel caposure was conductied;
» product 5 used koo 1 in rorenal digmetar pipes:
+ .50 wadth af the jaining and sealing material caomes in direct comact with water,
+ 100 R gf the pipe is present in the senace ling and thergfare Ve, = 4 .08 gal:
= 10 ginls are present on Lhe serviee line. and
= Lhe ratio of 54 bV was reconded and reported by the boratony.

S = 101 em’ {157 in)x 10 = 101 Jem’ (15.7 in) gA= 15em’ (2 3in’)
Vinor = 15.44 L [4.08 galy W, =1 LiD.26 gal)

M1=58 x _% = 157 x[0.25 =D44
B4 Voo, 23 408

MZ= Y\ =408 =0.023
i 180

» Cancentralions repared by the aboralory would Ba multiplied by 0.44 10 ablain a normalized statie concentration. Tha mksoling nonmalized
glatic corcantratien would be mufiplied by 0.023 1o obfain the normalized lowing concenliation.

" Progab e eng use and corresporaing assumgl ons ara ralated to 1-a neminal dia—ater of the progua.
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Tabke B11 {cont.) — Nermalization factors, agsumptions, and axamples partaining to — residentiafl joiring and sealing materials

_ Ex pe- [ T
Product nominal Frobabla - -
. Sure ul Agzumpicns M1 Hlowing
diameter {n.d.} typa end use nermalization only]
joiningisealing materials applied to 0.5 0 nemingl diane-
ter pipe
caleulated in
—langth of pipe in the residence = 280 f (140 f cold side derard e
. . in-thie- . . and 140 I hed side) and therefore Y., =2 86 gal [1 43 with annax
fin=nd z45in wpsen] residential qal hot ard 1.43 gal col) E 0me
achion
— floywe b agquatls 187 galfd and therafore W, ... = 180 gal B.B.3
200 joinks are pregentin 1he residential system

EXAMPLE--IN-THE-VEZZEL RESIDENTIAL JOINING AND SEALING MATERIAL

Lasurmptions:
g in-hevasse] peposure was condocted;
product 15 a pining and sealing matenal used 1o pin 2 in nominal diamelar pipe:
0 25 in widih of the joining and sealing material comes in direc! contact with water;
284 R of pipe is prescent in the residenes fused Lo derve V., , . and SA ).
i ratio of S8 kY was recarded and reported by the laboratony, and
+ 204 jeints are present in the residential system.

+
»

SA = 254 om® (0393 inF) & 200 = SO7T om? (FA6 InY) S, = 65am® (10119
Vi = TOB3 L {2 BE gal) W= 1L 026 gal)

Ni=ga-« &, = 86w (26=073
SA My i 286

M2 =V = ZEE = 0016
Wegw 180

Lomments:

* Cuarwzenirations reporte by the b borabory weuldd by nnaltiglied by 0.7 310 oblan a nomnahezad static conggriration. The resulting ronmaleesd slabc
cancentralion waoukl be muliiplied by J 916 1o obtain the normalized flowing concentralicn,

* Probable end use and correspondirg assurmptions aroe nalatad ta the nominal diarmeater of 1ha praduet.
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Table B11 [cont) - Normalization factors, assumptions, and examples pertaining to - walor main valvas

. N2
Praduct ngminal Exposurg Prabable . ) -
diameter {n.d.) type end use™ Assumptions N1 Hlowing ::Ir:;ah:atmn

mwenly 4 in valves per mile 5, 280 )
nd. z4in in-hc- product waker main 1 ooz
— & et af 8 s aposad for el vl

EXAMPLE - IN-THE-FROCUCT WATER MAIN WALVE:

Fossumplicns:
+ product is 2 4 in neminal diametar valve used an pipe having an nominal diameter of 4 in:
= an irethe-product exposure was conducted: and
+ {or oach valve. a width of & in coimes in dirsct cantact wilh waler.

SA. = 484 om’ (750’ Sh = 484 om® (75 in%)
Yy = 1,24 L(0.327 gal) W, = 1.24 L (0.327 gal|
MW1=38 x W, = 75 & 0JEF =1

SM° 0 Mhawe h 03z
M2 = volume of 20 valves = B.52 =0.002

volurne of 1 mile af pipa = 3,447

= Labaralory concentrations would be mulipicd by 0.002 and compared Lothe SEAC.

" Prghakle end use and corresponding assumplions are relalad ta the neminal diamater of 1tha praduct.

B3
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Table B11 [cont) - Normalization factors, assumptions, and examples pertaining to -
resfdential and sarviee ine valves (incleding muliple user)

W2
Product npminal Expogsure Prabatle . {flowing
diameter (n.d.) e end use™ Assumplions N normaliza- N3
tion only)
- when product holds less than 1 L caalealzateml i
L (28 gal) wwlar stabc comndibions, .
. - . sarvice ling or - - accordance with -
din=nd =05in inthe-product rasidertial r-we= 1L =0 26 gal annex B, URIARE .33
— Wy =180 gallons soction B.6.3
EXAMPLE-- IN-THE-FRODLUCT SERVICE LINE YAL'VE.

= product is a 005 in nominal diameter valve having a length of 2 in:
+ an in-tha-product exposora was condocted. and

* Wi o= 1L beCause the valve hakls less than 1 L af water whan filled to capacily under stalc conddions.

S& = 2026 o {314 iy BA, =20 26 o’ (3,14 in’)
Wy v = 1L (028 galy W, = 00064 L (00017 gal)

Mi=584 x W # dispersion factor §M3) = 114 » QQORIV =033 =0 0021

Sy e i .14 L
M2 =V, = 0.2 = [.0015
Vet 180

* Laboratory concentrations wauld be roltiphed by 0.0027 ta abtain tha nonnahzed stabc concantrafion. The resoling nonmahzed stabc concen-
tralicn would be mubiplied by 0.0015 10 ohtain the normalized Mowing concertration.

" Probable and use and correspanding assumptions are related to the naminal diameter of the product

EiE



Tabkle B12 - Data available for detarminalion of lead test statistic

Measured lead dosage on day

Productf — 3 5 10 11 12 17 18 19
1 }(1;. x1¢ x”_\ X'm X'H x'w x'h’ x"%, ><I'\:I
2 A5 3 Ara Xaa LYET ¥ K1 KT M7-a X3
3 }(3;‘1 }':.;1 :{3‘. X-'}"L'l X;}H K;}Q ){;‘51-' x:‘i‘.l‘i x;j'g
n }(.-.3 Ko s Kn;. Xn'u Kooy K.-.-g K., Kp-a }(.,.g

Takle B13 — Values of k, for determining test statistic Q
Sample size k4 Sample size K, Sample size K,
3 260281 19 1.05768 a5 0.94208
4 197224 20 1.04 590 a8 093783
5 16597749 21 1,0:3510 37 093377
8 1.653987 22 1.02517 28 092990
7 1.43526 23 1.01508 39 0.926718
8 135984 24 1.00747 40 0492262
g 1.30234 24 0.90954 41 0.91921
10 125672 26 099213 42 091592
11 1.21043 27 0.98520 43 Q.O1277
12 118824 28 0.978649 44 0.90973
13 116167 24 0.97256 45 0.906G80
14 1.13870 a0 0.96577 465 0.203497
15 1.1185% 3 0.96130 47 0.90125
16 110080 32 0.95512 48 0.89861
17 1.084581 33 0.95120 49 080607
18 1.07083 34 094653 50 089361

B36G
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Table B14 — Values of k; for determining retest statistic R

Sample size ks Sample size k. Sample size ko
G 2.84809 21 1.39862 36 1.18574
7 249072 22 1.37611 37 117721
-] 2. 20337 23 135548 33 1158907
9 2.08314 24 1.33647 39 1.16130
10 195433 25 1.31889 40 1.15387
11 1.85287 28 1.30257 4 1146756
12 177079 27 128738 42 1134594
13 1.70259 28 1273149 43 1.13.340
14 184481 20 1.25989 44 112711
15 1.59536 30 124740 45 112107
18 155224 3 123585 46 111526
17 1.51431 32 122455 47 1.10966
18 146063 33 121407 45 110425
15 1.45048 34 120413 449 1.09904
20 1423258 35 118470 50 1.08401

Tahle B15 = Qne-liter valume of extraction water

Chlarine stock
solution
anngx B,

section B.9.2.4

pH Solution #1 Saolution &2

] 25 mbL of 0.1 M NaH;P O, 25 mbL of 0.04 M MgCl;

anncx, B,

5.5 25 mL of 0.04 M NaHCO., 25 mL of 0.04 M CaCl, section B.92.4

annex B,

8 {conditioning) 25 mL of 0.04 M NaHCO, 25 mbL of 0.04 M CaCl; section B.9.2.4

8 {organic] 25 L of .04 M MaHCO, 25 mL of 0.04 M CalCly Qe
annex B,
10 50 mL of 0.1 M NalH 50 mL of 0.05 M Na.B.0, sectian B.9.2.4

B3V
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Annex C
{normative)

Acceptable materials
C.1 Purpose

This annex defines the evalualion process for malerials thal have been submilled for qualification as accepl-
able materials.

C.2 Evaluation of acceptable materials

A material that has a standard material formulation or specification (e.g. ASTM), has undergone extraction
testing that demonstrates that the material dees not conlribute any contaminant in excess of its acceptable
lewel as determined by this Standard {see annex C. section C 3), and is accompanied by adequate documen-
tation (sectiun 3.4.2), shall be designated as an "acceptabile material” in table C1,

C.3 Extraction testing

Thirty randemly selected samples from a variety of manufacturers of the material, in a specific Form je.g., pipe
or tube), shall undergo axtraction testing, All of the samples shall have been manufactured using the same
production process. Selection of analylical testing shall be performed in accordance with 3.3. The samples
shall b2 exposed at the maximum swrface area to volume ratio For which acceptance s being sought.
Diepending on the specific farm of the material, the samples shall be evaluated with the extraction protocal,
narmalization Brmulas and assumptions. and evaluabian criteria containad in the applicable sections of this
Standard.

C.4 Documentation
The malerial's evalualion shall be supported by the fellowing documentation:

— the published material formulation or specification to which the material is fabricated,

— literature that comprehensively addresses the production process, raw material sources, and all Sther
faciors that could potentially affect the composition and variability of the material; and

— infarmiation and data thal surnmarize the results from the laboratory extraction of the 30 randam by se-
lected samples, including data from a detection limit study, quality contral data run concurrently with the
samples. a descriptian of the methods and instrumertalion used, and & verification that the [aboralory in
which the extraction tesling was conducted is certified for drinking water analysis by the regulatory
agency having authority.

A fnal repord thal cutlines the marmer in which these requirements have baen mel shall be prepared,

A



NSFFANSI 61 — 2002¢

Takle €1 - Acceptable materials

S 2002 NSF

Surface
Material | SPecific des- ﬁ:ra:;i;::; area-to- End use Composition
ignation volume temperature
refergnce .
ratic
percent composition:
carbon {0.08 max.),
manganese {2 .00 max.},
stainless | UNS 830400 | ASTMA 312 [ 3484 30°C gzﬁﬁrp?&”ssﬂifﬁgﬁ max.J,
slesl (Type 304) | ASTMA 288 | 1540 int) {86°F) silicon (0.75 max.).
nickeal (8.00-11.0).
chrormium {18.0-20.0},
iron {balance)
percent composition:
carbon {0.035 max ),
mangansse {2.00 max.).
swainless | UNS 530403 | ASTMA 312 [ 2458 30°C E:ﬁﬁf?;:]“;uffngﬁ max }.
steel (Type 304L) | ASTMA 289 [ rninfiy | ®8°F) | silicon (0.75 max ).
nickel (8.00-13.0),
chromium {18 0-20.0).
iron {balance)
percent composition:
carbicn (0.08 max.).
manganese {2 .00 max.},
3,484 phosphorus (0,040 max.),
stainless UMS 531600 | ASTM A 312 CIZHEJ,L 30:C sulfur {0,030 rmax.},
slesl {Type 316) ASTM A 263 (540 inE.r’LJ (86 *F) silicon {0.75 max.j,
mickal (11 00-14 ),
chromium {16.0-18.Q},
malybdenum {2.0-3.0],
iron (balance)
percent Composition:
carbon (0.035 max. ],
manganese {2 .00 max.},
3.484 phosphorus (0,040 max.],
stainless UMS 531603 | ASTM A 312 GI:I'I?l"L 3nG sulfur {0030 max.),
sleal {Typa 316L) | ASTM A 263 (540 in%IL) {86 “F) silicon {0.75 max.).

nickel {10.0-15.0),
chromium {16.0-18.0),
malybdenum {2.0-3.0,
iron (balance)

cz
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Annex D*
{normative)

Mormative drinking water criteria
D1 General

The drinking water crileria in this annex shall be used as normative evalualion crileria for the determinaticon of
product compliance with the health effects requirements of this Standard. The values in these tables include
ihe consensus USEPA and Heallh Canada drinking water crileria lor contaminanis evaluated by these Lwo
agencies. They also include criteria for non-regulated contaminants that have been developed according to
the loxicity data requirements of annex A, and that have been externally peer-reviewed. Monregulatory
LSEPA guidance values that have been reviewed and found 1o satisfy annex A toxicity data requirements are
also included, as well as chemicals that have been evalualed using the threshold of evaluation approach.

The drinking water criteria in this annex have not been evaluated for taste and odor consideralions at the
concentration limits indicated.

The subslances listed in annex D, lables D1, D2, D3, and 04 are not intended to encompass all of the poten-
tial analyles of interest that need to be considered when evaluating producls to lhe requirements of this Stan-
dard. The user iz cavtioned that each product may have formulation depandent analytes of interest for which
acceptable concentration limits have not been determined. In these cases, the user is required to develop
acceptable concentration limits based on the requirements of annex A of NSF/ANSI 61 in arder to determine
full compliance with the Standard.

These tables are spacific to NSF/ANSI G1. While the tables may be used for evaluation of impurities in drink-
ing water treatment chemicalz, the substances listed in these tables may not have been evaluated for use as
direct additive drinking water treatment chemicals under NSFAMNS] 60, Use as direct additive drinking water
treatment chemicals may require the consideration of different exposure parameters than those used for
MSFAME] §1 evaluation,

D.2 USEPA and Health Canada drinking water criteria

Table D1 conaing drinking water criteria for contaminants requialed by the LISERPA and established by Heallh
Canada. Values for each contaminant have been agreed upon by representatives of both agencies for the
purpose of evaluating producls against ihe heallh effects requirements of NSFIANSI 61 For each substance,
the values in the table represent a consensus decision regarding the selection of the mast appropriate as-
sessment upon which to base NSF/ANSI 61 evaluation.

At the ime of publication, the indicated values were valid. These values are subject to change, however, and
the user is encouraged to contact USEPA o Haalth Canada for the most current values. Some of these val-
ues have been developed using a linear multislage model to predicl theoretical excess carcinogenic risk at
low exposure congentrations. Where the database is sufficient and the compound mode of action can be de-
termined. the USEFA is replacing the default linear multislage model with either a biclogically based cell ki-
netic multistage medel or a margin of exposure analysis. Cancer potency (g1°] values developed using the
linear multistage model may be re-evaluated in the future.

" This annex was annex E in ANSINSF 51— 2007 Annex Din ANSIUNSF 61 — 2000 was deleted hecause it was not nec-
essary as a ie reference annasx A,

(N
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D.3 NSF International peer-reviewed drinking water criteria

Table D2 contains drinking waler criteria for unregulated substances for which NSF Inlernational has deter-
mingd Total Allewable Concentrations {TAC) and Single Product Allowable Congantrations {SPAC) in acoor-
dance with annex A of this Slandard. Thase criteria have been axternally peer-reviewad.

At the tirne of publication, the indicatad values wers valid. These values are subject to change. howsver, and
the user is encouraged to contact MSF International for the mest current values.

D4 Drinking water criteria based on USEPA guidance concentrations

Table D3 contains drinking water criteria for unregulated contaminants for which the acceptable drinking wa-
ter concentrations are based on USEPA guidance values, including those inthe USEPA Health Advisory and
Integrated Risk Informalion System {IR|3) databases. & relative source contribution facior has been applied
to calculation of the drinking water cnleria when a relative source contnbubon factor was not applied as parl of
the USEFA risk assessment. In the absence of sufficient information to determine a data-derived relabive
sourge contribution facter, a default 20% drinking waler contribution 13 assumed.

At the time of publication, the indicated values were valid. These values are subject to change, however, and
the user is encouraged 1o contact USERA for the most current values. Some of these values have heen de-
veloped using a linear multistage model to predicl nsk at low exposure concentralions and may be re-
evaluated in the futura.

D.5 Threshold of evaluation {TOE) chemical list

Table D4 contains the list of chemicals that have been evaluated under the threshold of evaluation, due to the
lack of the minimum data lo determine chemical specific cancentrations in accordance withthe requiremerts
of annex A {see annex A, seclion A.7 1), Qualification to the threshold of evaluation category includes a cam-
prehensive literature search for the particular subslance and consideration of structure-activity relationships,

02
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Table D1 - U.5. Environmental Protection Agency and Health Canada

Standard 61 drinking water criteria

Contaminant

Drinking wator regulatory

Single product allowahble con-
centration [SPAC |

{40 CFR §141.60. §141.61)

{Reference)’ level Eﬂ;ﬂm AC) (g}
Qrganics/pesticides

?J%CE?;{ §141.60. §141.61) 0.002 0.0002
akdicarb

e perse 0007 (ot
{40 CFR §141.60. §141.61)

e Gole 0453 0.005 0.0005
‘ssus date: 02756 0.02 0.002
F;iﬂ?;reb 02/85 0.04 0.004
?f;zi:?el:r‘:-gmtﬁu, £141.61) 0.005 0.0005
{bf; Eué;}pgﬂr: 16 é.P%TL 1) 0.0002 0.00002
se wnalomathanee (ol NiA A
E»\;cér?ﬁ;i?;m;thanes (total) NiA NiA
ET;D;:E' 03/87 0.005 0.0005
?j!;bglf:uﬁrtagMLtju. §141.61) 0.04 0.004
F:t;bggéeérffr}ggé;m.51J 0.005 0.0005
?$$°§§£%141_ﬁu. §141.61) 0.002 0.0002
See thaiomatnares (toan A v
gzlgmgmr';thanes {total) YA, MNA,
{Eaig-grn §141.60. §141 61) 0.07 0.007
?:tllagg% §141.60. §141.61) 0.2 0.02
(40 OFR §14160" §14161) 0.0002 000002
?;%hcl??ﬁbg?ﬁﬂfn?-§1 41.61) 06 0.06
(see o-dichlorobenzene) 05 0.05
?i%hg%bg?ﬁ?u?-y 41.61) 0.075 D.0075
dichloroethane (1.2-) 0.005 0.0005

03
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Table D1 - U.5. Environmemntal Prolecticn Agency and Health Canada

Standard 61 drinking water criteria

Contaminant Drinking water regulatory Single produ_r.t allowable con-
{Reference)’ level (MCLIMAC]) contration (SPAC )
(mgil) [mg/L)
ﬁganicsmasticides
?:;%hgﬂﬁeéh1ﬂ?lr_1§n§1§1-fi1 51) 0.007 D.0007
?A%hglzg‘.eg?ﬁ n;ﬂl:c;lfé‘l] Q.07 0.007
dichloroethylene (trans-1,2] 0.1 0.01
{40 CFR §141.60. §14161)
?cfl%hg;%m;:?:aeu. §141.61) 0.005 0.0005
?;Ehg%p;ﬁﬁet:{.1 '§2%}41 61) 0.00% 0.0005
sie dale: 07 0.003 0.0009
?ﬁgchRy lg?:ﬁl.ﬁtglp;; B1) 04 004
(40 GFR 818180, §13151 0006 2.0006
Tjs:;ﬂueél?d?:t: 02786 0.020 0.002
?AEDSEF% £141.60. §141.61) 0.007 0.0007
?A%USIFR £141.60. §141.61) 0.02 0.002
{TUE%EEH§141.ED. §141.61) 0.1 0.01
{TE?EFII:R §141.60. §141.61) 0.002 0.0002
{Ejgygggz;:ﬁ £0. §141.61} 0.7 0.07
{e;gyg;s gﬂ?rg ::?Eé 551551 i 0.00005 0.000005
?;EpgﬁsRaée141_ﬁul §141.61) 07 0.07
Ffé“éﬁgc’émﬁp. §141.61 0.0004 0.00004
Fftllj gﬁggﬂﬁ ILE:G§1 41.61) 0.0002 0.00002
Ff; ?:C: Iliﬂ ;&TETE 41.61) 0.001 0.0001
(40 CFR §141.60. §141 61 005 0.005
EIS%II?R §14160. §141.61) 0.0002 0.00002
ﬂgtr&?@'%_m §141.61) 0.04 0.004
E?ﬁi'%i“ﬁfuzfas 0.05 0.005

04
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Table D1 - U.5. Environmemntal Prolecticn Agency and Health Canada
Standard 61 drinking water criteria
. Drinking water regulatory Single preduct allowable con-

&“&L?::’SZF‘ level (MCL/MAC) centration (SPAC )
(mgiL) [mg/L)

Qrganics/pesticides

monGChlorobenzens 0.1 o1

{40 CFR 5141.60. §5141.61) ' )

nitrlotriacehs acid

lssue date; 01/90 0.4 0.04

oxamyl {vydate)

{40 CFR §141.60. §141.61) 0.2 0.02

parathion

lssue date; 02/86 0.05 0.005

pentachlorophenol

{40 CFR 5141.60. 5141.61) 0.001 0.0001

phorate

lssue dale: 02/86 0.002 0.0002

picloram

{Issue date D5/88) 0.18 0019

polychlorinated biphenyls {PCB)

(40 CFR 5141.60. 5141.61) 0.0003 0.00005

simazine

{40 CFR 514160, %141.61) 0.004 0.0004

styrenea

{40 CFR §141.60. §141.61) 0.1 0.01

2.3.7.8-TCDD {Dioxin)

{40 CFR 141,60, §141.67) JE-08 3E-05

tetrachloroelhylene

{40 CFR £141.60, §141.67) 0.005 0.0005

2.3 .4 B-tetrachlorophenol

lssue date: 02/87 0.1 Q.01

taluene 1 o

{40 CFR §141.60. §141.61) :

toxaphene

{40 CFR §141.60. §141.61) 0003 D.0003

24.5-TP

{40 CFR §141.60. §141.61) 0.05 0.005

trichlorobenzene {1,2 4=}

{40 CFR §141.60. §14161) 0.7 0.007

trichlorpethane (1.1.1-)

{40 CFR §141.60. §141.61) a2 0.0z

trichlorpethane (1.1.2-)

{40 CFR §141.60. §14161) 0.005 0.0005

trichloroathylene

{40 CFR §141.60. §14161) 0.005 0.0005

2.4 G-trichlorgphendl

lssue date: 02/87 0.003 0.0005

05
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Table D1 - U.5. Environmemntal Prolecticn Agency and Health Canada

Standard 61 drinking water criteria

Contaminant
{Reference)’

Drinking water regulatory
level (MCLIMAC)
[mgfL]

Single preduct allowable con-
centraticn (SPAC |
{mEfL}

Qrganicsipesticides

trinalomethanes (total)
bromodichloromethane
bromoform
chlgrodibromomethane
chloroform

{40 CFR §141.64)

0.08

0.008

winyl Chigride
{40 CFR 5141.60. §141.61)

0.002

wylenes (total)
{40 CFR 514160, §141.61)

10

Regulated metals

anlimony
{40 CFR §141.60. §141.62)

0.006

0.000Gg

Arsenic
Issue date: 02/89

0.025

D.0025

Barium
{40 CFR §141.60. §141.62)

0.2

beryllium
{40 CFR 5141.60. §141.62)

0.004

0.000

cadrmium
{40 CFR 5141.60. §141.62)

0.005

0.0005

chramium {tatal)
{40 CFR 5141.60. §141.62)

a1

.01

copper
{40 CFR §141.80; 65 FR 1950)

TT? (action level 1.3 mgil)

.13

lead {at tap)
£40 CFR 5141.80; 65 FR 1550}

TT* {action level 0.015 mg/L}

0.0015

mereury {incrganic)
(40 CFR 141,60, 5141.62)

0002

0.0002

selenium
{40 CFR 514160, 5141.62)

Q.05

0005

thalliurm
{40 CFR 514160, 5141.62)

0.002

0.0002

Other inorganics

asbestos
{40 CFR §141.60. §141.62)

7° MFL

0.7 MFL

hromate
{40 CFR §141.64)

0.1

0.001

chloramines {tatal as Cl,)
{40 CFR §141.65)

04

chlorine {free as €l
{40 CFR 5141.65)

0.4

chlorine dicxide {as CIO.)
{40 CFR §141.65)

.08

chlgrite
{40 CFR §141.64)

a.1

(s}
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Table D1 - U.5. Environmemntal Prolecticn Agency and Health Canada

Standard 61 drinking water criteria

Contaminant Drinking water regulatory Single preduct allowable con-

{Reference)’ level (MCLIMAC) centraticn (SPAC |
(mgiL) {mgiL)

Qther inorganics

cyanide {as free cyanide)

{40 CFR §141.60. §141.62) 02 0.02

flugride 4 0.4

{40 CFR 5141.60. §5141.62) '

halpacelk: acids (tokal)

{40 CFR 5141.64| 0.06 0.006

nitrate {as M) 10 1

{40 CFR 5141.60. §141.62)

nitrite {as N) 1 0.1

{40 CFR 5141.60. §5141.62) '

nitrate + nitrite (both as M) 10 1

{40 CFR 5141.60. §141.62)

Radionuclides

beta particles and photon activity

{40 CFR §141.16) 4 Mreandy 4 mMremidy

gross alpha particle activity . .

{40 CFR §141.15) 15 pCill 15 pGilL

combined radium 226 and 228 . .

{40 CFR §141.15) 5 pCilL 5 pCitL

'"The references for criteria based on LS. primary drinking water -egqulations are from the U2, Code of Federal Regula-
dons, Title 40 (Protecticn of Environment), revised as of July 1, 19%%. This document is avalable oq-ire at
qttpc ey access gpo.gownarafcfricfr-table-search html, Issue dates are given for critena based on Health Canada
quidelines, Addiional information on the guidelines for these chemicals s awvailable at  hitpfaanw be-
sc.ge.calehpfehdibehfwater guality. html.

TT = treatment tachnigue

* For section 9 products, a O statistic value of 11 pg lead for 2 1 L {0.24 gal} draw is used as the evaluation
criteria. This is based on the assumption that sources other than the Section 8 device contribute 4 pg for a1
L {0.26 gal) draw, resulling in a 1olal limit of 15 pg lead for a 1 L (0.26 gal) draw.

* MFL = Million Fibers per litar, with fiber length > 10 microns

*value represents the maximumn residual disinfectant evel (MREDL)

—concluded —



NSFFANSI 61 — 2002¢

S 2002 NSF

Table D2 — H5F International peer-reviewed drinking water criteria

Substance

CASH

Tedal allowable
concentration
(TAC) mgiL

Single product
allowable
concentration
{SPAC) mg/L

Source of
supparting decu-
mentation

acetophenone

98-86-2

1

0.03

0.05

M3F action level”
Exlernal peer review
date; DB/DE/98

benzaldehyde

100-52-7

]

0.08

NSF action level”
External peer review
date: 04/15/99

furfural

H8-01-1

0.08"

0.08

MSF action level’
External peer review
date: D8/NE/9E

isopropylbenzene
(cumeng)

88-82-8

4.0

04

WSF action level”
{Derived from the oral
RfD on the EPA IRIS
database)”

External peer review
date: Q4/15/99

melamine

108-78-1

a0

0.3

WSF action level”
Exlernal peer review
date: 04,/14/98

methy isnamyl ketone
ML AR

110-12-3

0.08'

0.05

MSF action level”
External peer review
date; DAMGOE

"The TAC and tre SPAC arc cnual bocause of data imitations that prevertihe TAC from being sct at a higher caroen-

tration.

2 NEF action levels have been derived accerding to the requirements of NSFFAMS] 61, annex A

! Data cublished subsequent te publcation of the IRIS file have been reviewed by M3F, and feund to support the IRIS-

derived concentrations.

08
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Table D3 - Drinking water criteria based on USEPA guidance concentretions

Substance

CAS B

Total
allowable
concentra-
tion (TAC)
r‘ng.l’L

Single
product
allowable

concentration

(SPAC) mgfL

Seource of supporting
documentation™

Ing rganics

mangansse

F438-96-5

0.3

0.03

Derived from the oral RfD
on the EPA IRIS data-
base. with a 3x madifying
factor because of the
large contributian from
food sources and a de-
fault 20% relative source
contribution for drinking
water

wverification date:
05/12/95

malybdenum

7439-98-7

0.04

0.004

EPA Lifelime Drinking
Water Health Advizary
Issue date: 1990

Orga nics

acrylamidea

75-06-1

0.0001

0.00007

EPA Drinking Water
Heallth Advisory 10710
cancer risk levels

Issue date: 1587

acrylic acid

78-10-7

04

Derivad from the gral RfD
on the EPA |RIS data-
bage with a default 20%
relalive source contribu-
tion for drinking water.
Verification date:
02117194

acrylonitrile

107-13-1

0.0006

0.00008

EPA IRIS 1010 " cancer
risk levels.

Yerification date:
211087

aniling

62-53-3

0.06

0.006

EPA IRIS 10 /10" cancer
risk lovels.

verification date:

e 3ET

azoboenzeng

103-33-3

0.003

0.0003

EPA RIS 1071107 canger
risk levals.

Verification date:
0203188

benzidine

92-87-5

0000002

00000002

EFA IRIS 107107 cancer
risk levels.

Werification date:
12117186
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Table D3 — Drinking water criteria based on USEPA guidance concentretions

Substance

CAS B

Taotal
allowable
concentra-
tion (TAC)
mg.l’L

Single
product
allowable
concentration
(SPAC) mgr‘L

Seource of supporting
documentation™

Orga nics

benzoic acid

65-85-0

30

Derived from the oral RfD
on the EPA RIS data-
base with a defauft 20%
relative source contriby-
tion for drinking water,
wverification date:

oM 7ay

benzetrichloride

Q8-07-7

00003

0 Q00003

EFA IRIS 107/10" canger
risk levels.

Verification date:
O8H02/80

benzyl chloride

100-44-7

0.002

0.0002

EPA IRIS 107™10" cancer
risk levels.

Verification date:
0301/85

bis{chlorgethyliether

111-44-4

0.0003

0.00003

EPA IRIS 10°M0" cancer
risk levels.

Verification date:
07/2386

bisichloromsthyljether

S42-58-1

0.000002

0.0000002

EPA RIS 1077107 canger
risk levels.

Verification date:
0504188

bromochlgromethane

T4-97-5

0.0

0.001

EPA Lifelima Drinking
Waler Healih Advisory
Issue date: 1989

caprolaclam

105-80-2

04

Derived from the oral RfD
on the EPA |RIS data-
base with a default 20%
relalive source contribu-
tign for drinking water.
Verification date:
324188

chlorobenzilate

510-15-6

0.1

0.01

Cerived from the oral RfD
on the ERPA IRIS data-
base with a defauft 20%
relalive source contribn-
tion for drinking water.
Verification date:
0517189

cyclohasxylamine

108-91-8

0.1

Derived from the oral RfD
on the EPA IRIS dala-
baze with a default 20%,
relalive source contribu-
tion For drinking water.
Verification date:

e 7igy
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Table D3 - Drinking water criteria based on USEPA guidance concentretions

Substance

CAS B

Total
allowable
concentra-
tion (TAC)
r‘ng.l’L

Single
product
allowable

concentration

(SPAC) mgfL

Seource of supporting
documentation™

Orga nics

3.3 -dichlgorobenziding

91-94-1

0.0004

0.00008

EPA IRIS 10°M0 " cancer
risk levels.

Verification date;
1130/88

p.p-dichloradiphenyl
dichlgroethang (DDDO)

T2-54-8

0.001

Q.0001

EPA RIS 10710 " canger
risk levels.

Verification date:

Qe 24787

p.p-dichlorodiphenyl
dichlaraethylens (DDE)

T2-55-8

0.001

Q.0001

EPA IRIS 1077107 cancer
risk levals.

Werification date:

DE 24187

p.p'-dichloradiphenyl
trichlorcethans {DOT)

80-29-3

0.001

a.0a0

EFA IRIS 107/10° cancer
risk levels.

Verification date:
0624187

1 .3-dichloropropene
mixed Isamears
Cis-
trang-

D42-75-6
10061-01-5
10061-02-6

0.002

0.0002

EPA Health Advisory
107107 cancer risk lev-
gls Issue date: 1988

2 B-dimethylphenol

L¥e-26-1

0.004

0.0004

Derived from the gral RfD
on the EPA |RIS data-
base with an default 20%
relalive source contribu-
tion for drinking water.
Werification date:
01122186

3 4-dimethylphengl

95-65-8

D.0g7

0.0007

Derived from the oral RfD
on the EPA IRIS data-
basc with an dofault 20%
relative source contriby-
tion for drinking wator,
verification date:
D1z22igG

242 B-dinitrotoluene
Mmixture

not
applicable

0.00035

0.0005

EPA RIS 1071107 canger
risk levals.

Verification date:
050389

1.4-dioxane

123-91-1

0.07

0.a07

EPA Drinking Watar
Heallh Advisory 10°110%
cancer risk |evels

Issue date. 1887

1.2-diphanylhydrazing

122-665-7

0.0005

0.00005

EPA IRIS 10°M0" cancer
risk lewels.

Verification date;

1 25/86
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Table D3 — Drinking water criteria based on USEPA guidance concentretions

Substance

CAS B

Taotal
allowable
concentra-
tion (TAC)

mg.l’L

Single
product
allowable
concentration
(SPAC) mgr‘L

Seource of supporting
documentation™

Orga nics

epichlorohydrin

106-89-3

0.0d

0.004

EPA Drinking Water
Health Advisory 1010
cancer risk levels

Issue date: 15987

ethylene ghyeal

107211

10

Derivad from the gral RfD
on the EPA |RIS data-
base with a defauft 20%
relalive source contribu-
tion for drinking water.
Verification date:
038187

ethylang thigurea

D6-45-7

0.0006

0.00005

Derived from the oral RfD
on the ERPA IRIS data-
base with a default 20%
relalive source contriby-
tion for drinking water.
Werification date:
02420091

formaldehyde

50-00-0

8.1

Cerived from the oral RfD
on the EPA IRIS data-
base with a default 20%
relalive source contribu-
tion For drinking water.
Verification date
08/20/50

hydrazinehydrazine
sulfate

J02-01-2

0.0001

0.00007

EPA IRIS 10°M0" cancer
risk levels.

Verification date:
080387

ispphorone

T8-581

04

0.04

EPA IRIS 1077107 cancer
risk levals.

Werification date:
DaMNsia2

maleic anhydride

108-31-6

0.7

0.97

Derived from the oral RfD
on the EPA IRIS data-
basc with a default 20%
relalive source contribu-
tion For drinking watear.
Verification date:
0324188

4 4'-methylene bis
{MN.N'-dimethyljaniline

101-561-1

0.008

0.0008

EPA IRIS 1010 " cancer
risk levels.

Verification date:
D4/05/89
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Table D3 - Drinking water criteria based on USEPA guidance concentretions

Total single
allowable product Source of supparting
Substance CAS H BPI’IBGI’I“’E- allnwablg dncumentatinn“
tion (TAC) concentration
mgiL (SPAG) mgiL
Qrganics
Derived from the oral RfD
on the EPA RIS data-
base with a default 20%
nitrpbenzens D8-95-3 0.004 0.0004 relative source contribu-
tion for drinking water,
wverification date:
0710885
EPA IRIS 10°/10" cancer
M-nitrasa-di-n- risk levels.
butylamine 924-16-3 0 00008 0.000006 Verification date;
10129186
EPA IRIS 107/10™ cancer
M-nitrgso-M- risk levels.
methvlethylamine 10595-95-6 0.00002 0.000002 Yerification date:
2411087
EPA IRIS 10°M0 " cancer
M-nilroso-di-MN- risk levels.
propylamine 621-64-7 0.00005 0.000005 Yerification date:
2411087
EPA IRIS 1077107 cancer
M-nitroso-di-MN- risk leveals.
propylamine 621-64-7 0.00005 0.000005 Verification date:
n211187
EPA IRIS 10°/10" cancer
M- - risk levels.
nitrosod isthanalaming 1116-54-7 0.0001 0.Cooo Verification date:
nlr2ahay
EPA IRIS 10°/10" cancer
N-nitrosodiethylamine 55-18-5 0.000002 0.0000002 [}5“.':'“'“3.'5- _
crification datc:
10129136
EPA IRIS 10°M10 " cancer
M- risk levels.
nitrosodimethylamine 62759 0000007 00000007 Verification date:
10129/86
EPA IRIS 1077107 cancer
M- risk lewveals
nitrosod iphenylamine 86-30-5 0.07 0-007 Verification date:
o287
EPA IRIS 107/10" cancer
N-nitrosapyrrolidine 930-55-2 0.0002 o.oopoz | ik levels.

werification date:
10/14/86
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Table D3 — Drinking water criteria based on USEPA guidance concentretions

Substance

CAS B

Taotal
allowable
concentra-
tion (TAC)
mg.l’L

Single
product
allowable

concentration

(SPAC) mgfL

Seource of supporting
documentation™

Orga nics

propamgite

2312-35-8

0.1

0.01

Derived from the oral RfD
on the EPA RIS data-
base with a defauft 20%
relative source contriby-
tion for drinking water,
wverification date:
03123188

propylene oxide

75-56-9

0.001

0.0001

EFA IRIS 107/10" canger
risk levels.

Verification date:
0440550

1.1.1,2-
tetrachlcroethane

630-20-86

0.01

0001

EPA IRIS 107™10" cancer
risk levels.

Verification date:
05/04/88

1.1.2.2-
tetrachloroethane

75-34-5

0.002

0.0002

EPA IRIS 10°M0" cancer
risk levels.

Verification date:

08/ 26/86

1.2.3-trichlorepropane

96-18-4

0.05

0.0035

ERPA Health Advisory
107110 ° cancer risk lev-
els

Issue dute: 1959

2.4 B-trinitrotoluene

118-986-7

0.04

0.a01

ERA IRIS 10710 cancer
risk levels.

Verification date:
09/22/88

" Criteria are derived fram 1he oral RfD on the CPA IRIS database as %o lows:

Oral RfD (mg fkgfd) « (70 kgd2 Lid} » relative scurce centribution Facwo- = TAC {mgfl)

Where:

— T0 kg = assumed adu t hody weight;

— 2 Lid = assumad adult water consumption; and
— relative spurne contr hution factor = percentage of daily exposure to the substance reprasented by drinking wa-

ter {default value iz 20%)

CAher eriteria have been used direclly, unless otherwise noted.

! Tre |RIS verifcation date represents the date the o-al RID or the cancer risk assessment was peer reviewed by the
EFA. Refer to the onling RIS database for the complete update and ravision history of the IRIS files:
{htt o epa . govirisfind e html).

014
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Table D4 — Threshold of evaluation chemicals'

NSF/ANSI 61— 2002e

Substance CASH
Inorganics

witrium 007 440-65-5

| Organics

accnaphthylene Q00208-95-8
acetophencne, p-isopropyl- 000645-13-6
acetophencne, 2'-methyl- 000577-186-2
acetophencne, 4-methyl 000122-00-5
acetuphenone, alpha-hydroxy- 000582-24-1
acetophengne, 3'-methyl- QONGEEL-74-1)
acatuphenone. 4-isopropanyl 005359-04-5
acetophencna. 4'-hydroxy- 000089-93-4
alcohols, C12-C15, ethoxylated propoxylated 068551-13-3
allyl phenol ether 001746-13-0
aminoundecancic acid, 12- OODEY3-57-2
benzaldehyde, 3 5-di-lert-butyl-4-hydroxy- Q01 G20-98-0
henraldehyde, 4-hydroxy-3-methoxy  [Vanilling 000121-33-5
benzaldeyde, 3.5-dimethosy-4-hydroxy- 000134-96-3
benzaldehyde, 2-hydroxy- Q00090-02-8
benzaldehyde, Z-hydroxy-4-methoxy 000673-22-3
benzaldehyde, hydroxymethoxy- 1067 99-60-4
benzaldehygde, tert-Dutylmethyl- OBEY4%-23-3
benzeng, 2-athaxyathanyl- 017655-74-2
benzene, (2-methoxy-1-methylethyl)- 065738-46-7
benzene, divinyl- 001321-74-0
benzene, [1-meathgxy-1-methylethyl)- 000935-67-1
benzene, 1,1-oxybis- 0d0101-84-8
benzene, 1,3-Dimethyl-5-isopropyl- 004 706-90-5
benzene, 4 6-diisopropyl-1.3-dimethyl- 005186-658-5
benzeneagetaldehyde 0QQ122-78-1
benzenediaming, ar.ar-diethyl-ar-methyl 065479-958-1
benzenedimsthancl, a.a,a' a-tstramethyl-1.4- 002948-45-1
benzenedimethanal, a.a,a".a-tetramethyl-1.3- 001999-85-5
benzenemethananmine, M-{phenylmethylene)- 000780-25-6
benzenemethanol. 4-{1-methylethyl]- 000536-60-7
benzenepropangic acid, 3.5-his{1.1-dimethylethylj-4-hydroxy- 020170-32-5
banzenesulfgnamide, 4-methyl- 000070-55-3
benzenesulfonyl isocyanate, d=methyl 004)53-64-1
benzenetricarboxylic acid. 1.2.4- 000528-44-5
benzimidazclone, 3-methyl-2- 001849-01-0
benzofuran, methyl- 025586-38-3
benzoic acid, m-methyl- 000089-04-7
bensgic agid, 4-terf-butyl- 00R098-v3-7
benzgic acid, ethyl ester o00093-83-0
benzaic acid, methyl estar Q00033-58-3
banzanitrila Q00100-47-0
benzoguinane, 2. B-di-t-butyl- 0007 19-22-2
benzoguinane, 2. 5-di-tert-pentyl-p- 004584-63-8
benzathiazole 000045-16-5
benzothiazole, ethylaming- 025291-63-2
benzothiazole, 2-imeathylmergaplo)- 0006 15-22-5
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Substance CASH
| Organics

benzgthiazole, 2-methyl- 0001 20-75.2
benzathiazols, 2-{marphalinothio)- Q00102-77-2
benzathiazole- 2-thigne. N-methyl- 002254-94-5
benzotriazole, 2-{2-hydroxy-5-methyl-phenyl)- 002440-22-4
2-benzothiazolinone 000934-34-5
benzyl ethyl ether 000539-30-0
benzyl alcohgl, 4-ethoxy 0062 14-44-4
benzyl algohel, alpha, alpha, d-trimethyl- Q01187-01-9
benzyl alcohol, 4.a-dimethyl-p-isoprapyl- 003445-42-9
banzylaming Q00100-45-8
benzyldiphenylphesphine oxide 002959-74-2
binaphthyl sulfone 032380-26-4
DOrneo) 00507-70-0
1-butanaming, N N-dibutyl- Qoo102-g2-9
hutanadioic agid 0001 1(-15-6
butanediol dingthacrylate, 1.4- 002082-81-7
butanetricarboxylic acid, 2-phosphaono-. 1,2.4- 037971-36-1
butancic acid 000107-95-2
butanoic acid. 3.3-dimethyl- 001070-83-3
buten-1-gl, 2-methyl-2- OO4675-87-0
buten-1-gl, 3-methyl-3- Q07 E3-32-6
butenal. methyl- 001115-11-3
butens, 2.3-dichlorg-2-methyl- 000507-45-9
butenaic acid. 2- 003724-65-0
butencic acid, 3- 000625-38-7
butyl isccyanate, n- 000111-36-4
butylaming, N-bukylidegne 004353-56-9
carbodiimide, di-t-bukyl- 0006g91-24-7
chlorotoluene, p- 000106-43-4
cinnamate. 2-sthylhexyl-4-methoxy- 005466-77-3
cyanovaleric acid. 4- 959200-00-3
cyclododecane 000294-62-2
cyclohexadecane 000285-65-8
cyclohexadiene-1-gne, 2,6-(1.1-dimethylethylj-4-methylene-2 5- Q02607-52-5
cyclohexanaming, 4.4 -methvlene-hig- QOIT7E1-71-3
cyclohexanaming, N-methyl- 000100-60-7
cyclchexanaming, N-cyclohoxd- 000101-83-7
cyclohexanamine, N.N-dimethyl- 000088-94-2
cyclchexane, cis-1-methyl-4-isopropyl- 00E059-98-3
cyclohaxane, 1-isopropyl-4-methyl- 000099-82-1
Cyciohexangmelhangl, trans-alpha alpha 4-trimethyl- 005114-00-1
cyclohexangl 000108-93-0
cyclohexanal, 3-methyl- 0005391-23-1
cyclohexanol, trimethyl- 001321-60-4
cyclochexanol, 4-tert-butyl- 000088-52-2
cyclochexanone, 2-hydroxy 000533-60-8
cyclohexanone, 2-{1-hydroxyeyeclohexyl)- 028746-99-8
cyclohaxen-1-one, 3-methyl-2- 001193-18-5
cyclohexeng, 4-cyand also (1-cyano-3-cyclohexene) 000100-45-8
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Substance CASH
| Organics

cyclohexyl isocyanate 0D3173-53-3
cyclohexylurea. dimethyl- 031458-12-9
cyclopentanone Q00120-92-3
cyclopentyleyclopentanone, 2- 004884-24-6
decadien-1-al, trans trans-2 4- 025152-84-5
decadienal. 2.4- 002363-85-4
decamethylcyclopentasilozane 0DR541-02-5
decanamide, N MN-dimethyl- 014433-7i5-2
decanaedioic acid, bis(2,2,8.6-tetramethyl-d-piperidinyl)- 052829-07-9
dehydroabistic acid 001740-18-8
di-o-tolvlguanidine, 1.3- 0000g7-39-2
diazacyclotetradecane-2 9-dicne, 1.8- 0564 03-05-5
dbenzylamine 000103-45-1
dibukyl cyanamide, N,N- 00Z050-54-8
1. 3-dicygiohexylurea Q02387237
disthylene glycol monumethacrylate humoepolymer 027588-43-2
disthylurea, 1.3- 000623-76-7
dihydro-5-pentyl-2{3H]-furanone 000104-61-0
dihydrobenzofuran, 2.3- 000486-186-2
dihydrofuran, 4-methyl-2 3- (134314-83-5
dihydromethoxymethyl oxppyridinecarbanitrile ODR524-40-3
dihydromethl benzimidazolong 0U05400-75-9
dimethyl ditallow ammonium chloride 0GE¥83-78-8
dimethyl glutarate 001119-40-0
dimethyl| succinale 000106-65-0
dimethyl thicacetamide 000631-67-4
dimethyl-3.3'thighispropignate 004131-74-2
dimethyl-p-benzgquingnes. 2,5- Qo0137-18-8
dimethylaminopyriding g01122-58-3
dimethylbenzaldehyde, 2.4~ 015¥84-16-6
dimethylbenzaldehyde, 2.5 005779-94-2
dimethylbenzaldehyde, 3.4- 005973-71-7
dimethylcyanamide 001487-75-4
dimethyldiphenyl sulphong 005097-12-1
dimethyldithictarbamate, methyl 003735-02-0
dimethyldodecanamide, N,N- Q03007-53-2
dimgthylhgxang-2.5-dial, 2,5- Q00110-03-2
dioxacyclododecane-7, 12-dione, 1.6 Q00777-95-7
dioxathiocane, 1.3 .6- a02094-92-0
dioxolane-1.3, 4-ethyl 024%21-38-8
dithiglaneg-2-thigne, 1,3- ODOEZ2-38-8
docosane 000629-97-0
docosenamide (erucamide) Q001 12-84-5
dodecamsthylcyclohexasilaxans 000540-97-6
dodecanamide 001120-16-7
dodecyl glycidyl ether 002481-18-5
ethan-1-one, 1-{methylphenyl}- 026444-158-5
ethang, 1-{3-hydroxyphenyl)-2-phenyl- 033675-75-1
ethanadiamide, N-[Z-agthoxyphenyli-N'-{2-ethylphanyl]- 023949-66-8
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Substance CASH

| Organics
ethangl, 2-[2-[2-[2[{1,1,3.3-telramethylbulbyl i phengxy]ethoxylethgxy]- 049796-75-0
ethanal, 2-[2-[2-[{1.1,3,3-tetramethylbu byl phenoxy]ethoxy]athoxy]- 058705-51-4
cthanol. 2-[2-[4-(1,1.3 3-tetramcthylbutyl | phenoxy]elhoxy]- 002315-61-9
ethanone, 1-{4-hydroxy-3-methoxyphenyl)- 000438-02-2
ethanone. 1-{4-{1-hydroxy-1-methvlethyl] phenyl)- 054549-72-3
ethyl hydroxyphthalide 0004 85-26-7
ethyloyClopentanone o457 1-18-0
ethylene glycol dimathagrylate QDN0Y7-00-5
fenchw alcohol 001632-73-1
fenchyl alcohol. alpha- 000512-13-0
fenchy alcohol. alpha- 014575-74-7
fluorenone 000486-25-5
farmamide. MN.MN-digthyl- O00E17-84-5
formamide, M-methyl-N-pheryl- 000093-61-8
formamide, N-cyclohexyl- Q007 EG-03-8
formanide, M-(1.1-dirmethylsthyl)- 002425-74-3
formamide, N N-di-n-butyl- 000761-65-9
formamidine, N.N-dimethyl-M'-cyclohexyl- 003459-75-4
formyloyclopentene, 1- 006140-65-4
furan, tetrahydrg-2.2. 5. 5-tetramethyl- 015045-43-9
furtural, 5-methyl 000620-02-0

| geranicl U00106-24-1

| guaniding, 1.2, 3-riphenyl- Q00101-01-9
heptacosanes 000593-45-7
heptyl aldehyde, n- Qo0111-71-7
hexacesane 000630-01-3
hex-1-gneg, 2-gfhyl- OD1G32-16-2
hex-%-2n-1-l 0o0az21-41-0
heradecanamide 000629-54-9
hexadecanamide, N N-dimsthyl- 003886-91-7
hexadecene-1 000629-73-2
hexamethylene oxide 000592-90-5
hexamethylene dibenzamide 005326-21-6
hexanal, 2-ethyl- Q00123-05-7
hexanal 0000 56-25-1
hexanamine, 2- 005329-789-3
hexane. 2 5-dimethyl- 000582-13-2
hexane-2.5-dione Q00110-13-4
hexacxacyclotriacontane, 1.6.11.16.21,26- 064001-05-4
hexen-2-ane, 5-methyl-5- 003240-08-3
hydreginnamic acid 00G386-38-5
hydroxydiphenylaming, 3- Oo0101-18-8
hydroxypropy methacryate, 2- 000923-26-2
icosang Q00112-95-8
imidazole, methylphenylk 0oo670-91-7
indan-1-one 000083-33-0
indena, 2, 3-dhydro- also {2, 3-dihydro-1H-} 000486-11-7
ingdeng 000095-13-6
isobutyramigde 00R563-83-7
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Substance CAS#
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isorotonic acid 000503-64-0
isophorone diaming 002855-13-2
isovanillin 000621-58-0
lauralactam 000947-04-6
methacrylate, lauryl- 000142-90-5
methacrylic acid 000079-41-4
methacrylic acid, 3-{trimelhylsilylipropyl ester Q02530-85-0
mathang. di-t-butyl- 001070-87-7
methoxybenzene 000100-66-3
mathyl anthranilate 000134-20-3
methyl palmitate 0d0112-35-0
meth laurate 0d0111-82-0
methyl stearale 0001 12-68-1
methyl-4-isopropyl Cyclghexane, trans-1- OD1G78-82-6
methyldielhyl carbamate Q046 52-44-2
methylene bis{(4-imethyl-6-lerbutyl-phenol), 2,2" 000119-47-1
2.2-methylenediphencl 002467-02-5
4 4'-methylenediphenal 000620-92-8
methylenephenathyl alcohal, beta- 006006-81-1
methylindene 025036-25-7
methvipiperiding. 1- N00R26-67-5
methyithicacetonitrile 035120-10-5
morpholing, methyl- 000109-02-4
morpholinecarbaldehyde, 4- 004394 -85-8
morpholinecarboxamide, M-cyclohexyl-4- 003417-54-7
morpholinepropanenitrile, 4- 004542-47-6
M-butyl formamide 00037 1-7v1-6
M-isgpropyl-2-methyl-2-propyl-1.3-propansdial dicarbamate QOON7H-44-4
naphthalene. dimethyl- 028804-88-8
naphthalens, sthyl 027138-15-8
noanois acid, n- 000112-03-0
nonanal 000124-15-8
nonangic acid, 9-oxo- 002553-17-5
norbarnene, S-ethyligene-2- 016219-¥5-3
octadecadienoi acid, (Z,2)-9.12- | bulyl ester 0D2634-45-9
ottadecanamide 000124-26-5
octadecenamide 000301-02-0
octadecene, 1- Q00112-88-9
octadien-1-ol, 3.7-dimethyl-2.6- 000624-15-7
actadien-2-ol, 2.6-dimethyl-5.7- 0054986-38-5
ocladien-3-ol, 2,6-dimethyl-1,7- 022460-59-9
octadien-3-al, 3, 7-dimathyl-1,6- Q00078-70-5
octadien-3-al, 3,7-dimethyl-4 . 6- 018479-54-4
octanal 000124-13-0
octancate, methyl- 0d0111-11-5
octaphenyl pentaethylene glycol ether, tert- 038621-31-7
oclen-3-ol, 1- 003381-86-4
oclylphenoxypentasthox yethanol, tert- 037809-81-7
oleate, n-butyl- 0N0142.77-8
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Table D4 = Threshold of evaluation chemicals’
Substance CASH
| Organics

oxabicyclo {(4.1.0) heptane-3-carboxylic acid, 7- 02386-87-0
axamide, di-tert-butyl- 0374586-48-9
oxaspiradecad icnedions, di-{i-butyl) 082304-66-3
oxirane, [{[dodecyloxy)melhyl]- 002481-18-9
oxyhis{propanenitrile) 001656-48-0
palmitate, isopropyl- 000142-91-8
palmitic acid, n-huky| ester 0001 11-06-8
pentacosansg 00NGE20-05.2
pentane, 1-aning Q00110-58-7
pentanediol, 2,2, 4-trimathyl-1.3- Q00144-15-4
pentanenitrile 000110-59-8
pentacxacyclopentacosane, 1.6.11.16.21- 056890-57-4
pentenal, frang-2- OD1576-87-0)
paroxide, tert-butyl- 0001 10-05-4
phenanthrens 000085-01-8
phenol. 4-elhoxy- 000§22-62-8
phengl. o-{1-phenylethyl)- 004237-44-8
phencl, [phenylethyl)- 051937-33-8
phenal, o-{alpha, alpha-dimethylbenzyl}- 018168-40-8
phenol, p-(alpha, alpha-dimethylbenzyl)- 0005949-64-4
phengl. p-phenylathyl- 005335-83-7
phenol. 4-(2-prapenyl)- 000501-92-8
phencl. 3,5-dibenzyl-2.4 B-trimenthyl- 595900-00-1
phenol. 2,6-di-t-bulyl-d-methaxy- 000489-01-0
phencl, 4-{1-phanylethyl)- 001988-85-2
phenal, 2-allyl- 001745-81-5
phenyl isothiocyanate 0QR103-72-Q
phenyl-1-buten-4-ol, 4- 000936-58-3
phenylbutane, 2- 000135-95-8
phenylene) bis-elhancne. 1.1'-{1.4- 001009-61-5
phenylene) bis-elhancne. 1.1'-{1.3- 0065781-42-5
2.2'-p-phenylenedigxydisthanc! 000104-38-1
phenylethanal, 2- 000080-12-8
(phenyliming) cyclohexadiene 002406-04-4
phenylindan, 1,1, 3-trimethyl-3- 003910-35-8
phosphate, diphenyl-2-ethylhexyl- 001241-94-7
phasphonic acid. {nitriletris{methylene)itri-, pentasodium 002235-43-0
phthalide [also 1{3H}-isobenzofuranone) Q0008Y-41-2
pinancl 000473-54-1
pinanal {or cis-2-pinanal) 004 %48-28-1
pingcamphed (alse pinpcamphgng] QO0RE47-60-4
piperiding. 1-farmy 002591-B6-8
piperiding, 2-propyl- 000458-858-8
piperidingl, 1,2,2.6.6-pantamathyl-4- 002403-88-6
polyloay-1,2-ethanediyl), a-isotridecyl-w-hydroxy-. phosphate 073038-25-2
propanal, 2.2-dimethyl-3-hydroxy- 000597-31-9
propanaminium chloride, MW, N-trimethyl-3-{{1-oxo-2-propenyllaming)-1- 045021-77-0
propane, 1,1-dimelhosy-2-methyl 041632-83-7
propanediol, 2-ethyl-2-bukyl-1,3- 000115-84-4
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Substance CASH
| Organics

propanenitrile, 3,3%0xvhis- 0015%96-48-0
propanenitrile, 3,3-thiobis- 000111-97-7
propancic acid, 2-methyl-. 1-{1,1-dimcthylcthyl)-2-methyl-1.3-propancdiyl oster 074381-40-1
propancic acid, 3-ethoxy-. ethyl ester 000783-65-9
propancic acid, 2, 2-dimethyl- 000075-95-39
propanaic acid, 2-methyl-. 3-hydraxy-2 4, 4-trimethylpentyl aster 0ooa7v-68-5
propangic acid, 2-methyl-. 3-hydroxy-2 4 4-trimethylpentyl ester O74367-34-3
propangic acid, 2-meathyl, 2 2-dimethyl-1-{2-hydroxy-1-methylethyl propyl ester 074357-33-2
prepanal, 1-aming-2 - 00007 8-96-6
propang!, phenyl-1- 001335-12-2
propangl, 1-propoxy-2- 001569-01-3
propancne, 1-phenyl-1- 000083-55-0
propengic acid, 2-methyl-2-. polymer with octadecyl-2-methyl-2-propencate Q27 401-06-5
propengne, (dihydroxy methaeyphanyl) phanyl- 018956-15-5
pyreneg 000129-00-0
pyriding. 2,4-dimethyl- Q00108-47-4
pyrdine. 2,4.5-trimethyl- Q00108-75-8
pyndine, 1.2.3.4-tetrahydre-1,2,2 6-tetramethyl- 063867-76-5
pynidine, 1,2.3 6-tetrahydro-1.2.3 4-tetramethyl- 050949-18-1
pynding. 1.2.3.5-tetrahydrg-1,2.4, 5-tetramelhyl- 0U0349-19-2
pyriding, 1,2.3 B-tetrahydro-1.2 4 G-tetramethyl-, gis- 023513-16-8
pyriding. 1,2.3 6-tetrahydro-1.3,3 6-tetramsthyl- 122913-54-5
pynding. 1,2.3 b-tetrahydra-1,4,5,6-tetramsthyl- 050949-20-5
pyridine. 1,23 b-tatrahydra-2, 2,2 6-tetramethyl- 001124-69-2
pyridine, 1,2.5.6-tetrahydro-2,2,5 5-tetramethyl- 155904 -89-5
pyndine, 2,3.4 5-tetrahydro-2,2 4 6-tetramethyl- 200561-41-7
pyrroliding 000123-75-1
sodium p-sulfgphenyl methallyl ether 001208-67-9
squaleng 007653-64-9
styrene. alpha-methyl- 000088-83-5
styrene, methyl- fmixed isomers) 025013-15-4
sulfonylbis{4-methyl}-benzene, 1. 000599-66-6
terephthalic acid. monomethyl ester 001679-64-7
terpinggl, alpha- 000098-55-5
tert-butylaming 00007 5-64-9
tetracosans U00E46-31-1
totradeccamethyloycloheptasilonanc Q00107-50-6
tetradecanamide 000638-58-4
tetradecane 001 120-36-1
tetracthyleneglycol di-(2-ethylhexoate) 018268-70-7
tetraethyleneglycol dimethacrylale 000109-17-1
tetrahydrofuran, diphenyl- 0E0637-08-7
tetrahydropyriding, 2,.3.4,5- 000505-18-0
tetramathyl uraa Q00632-22-4
tetramethyldec-5-yne-4.7-diol, 2.4,7.9- 000126-86-3
tetramethyldecynediol 001333-17-1
2.6,10,14-tetramethylhexadecans 000638-36-8
tetramethylpyrazine, 2.3.5 6- oo1124-11-4
tetramethylsucginonitrile Q3333-52-6
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Substance CASH
| Organics

tetragxatyeloeigosane, 1.6.11.16- 017043-02-5
tetrathiacyclooctadecans, 1,3.10,12-tetraoxa-6,7,15,16- (59634-55-6
4 4 -thichis-[5-t-butyl-o-crescl) 000086-66-2
triallyl cyanurate 000101-37-1
tributaxyethyl phosphate 000078-51-3
tributylphosphine oxide 000814-29-5
trichlprgtriflucroethaneg 026523-64-8
tricosane, also in-tricosane) O00GE3B-67-5
trigthylamine Q00121-44-8
tristhyleneglycol dimethacrylats Q00109-16-0
trigthylsilanc! 000397 -52-4
trimethylocyclohexanone 050874-76-5
trimethylolpropane tnmethacrylate 003290-92-4
frigapansg 0Q5951-06-6
triphenylphosphate (0001 15-B6-6
triphenylphosphine oxide 000781-28-G
urga. M N-bis-{1,1-dimethylethyl)- 005336-24-3
valeronitriie. 2 4-dimethyl- 034372-08-3

under Tlowiﬂg conditions.

T FCorthe chemicals lisked in this table, the evaluation criter a are 0.003 mafl under static conditions, and 0.0003 mg/L

n22
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Annex E®
finformative)

Informational drinking water criteria

E.1  General
The drinking water criteria in khis annex have not undergone exlernal peer review.

The drinking waler criteria in {his annex arg inlended 1o be used as guidance in lhe determination of evalua-
tion criteria for those compounds that do not have nermative evaluation crileria established. Some of these
values, as noted inthe tables. are currently under external peer review for inclusion as normative criteria. The
valuesg in these tables include criteria that have been developed agcording to the requirements of annesx A,
but have not been externally peer-reviewed. The tables also include non-regulatory USEFA values that have
been reviewead bul failed to satisfy annex Atoxicity data requirements. Compounds that have been detected
cnly at concentrations below Lhe thresheold of evaluation {see annex A, section A 2.7 _1] to which the threshold
of evaluation protocol has been applied are also listed here.

The drinking water criteria in this annex have not been evaluated for taste and odor consideralions at the
concenlration limits indicated.

In lhe event that one of the chemicals listed in this annex is detected at concentrations exceeding the guid-
ance evaluation criteria values, a complete toxicity data review should be canducted. The review should be
perfermed according to annex A requirements prior to using the infermational evaluation critena values to de-
termine product compliance to this Standard.

The substances listed in tables E1 and EZ are not intended to encompass all of the potertial analyles of in-
terest that need to be considered when evaluating products. The user is cautioned that each product may
have formulation dependent analyles of interast for which concentration limits have not been determined. In
these cases, the user is required to develop acceptable concentration limits based on the requirements of
annex A of NSFIAMSI 81 in arder to determine full compliance with the Standard.

Theseatables are specific to NSF/ANSI 61, While the tables may be used for evaluation of impurities in drink-
ing water treatment chemicals, the substances listed in thess tables may have not been evaluated for use as
direct additive drinking water treatment chemicals under NSF/ANSI 60. Use as direct add itive drinking water
treatment chemicals may require the consideration of different exposure parameters than thase used for
MSFAMNS| &1 evaluation.

E.2 HSF International drinking water criteria {not externally peer-reviewed)

Table E1 contains drinking water criteria for unregulaled camaminants that have been identfied as extrac-
tant= from products coverad by thi=s Standard. Far criteria set by NSF International, the TAC and SPAC crite-
ria have bean datermined in accordance with annex & of NSFIANSI 61, External peer revien i5 in progress on
these gvalualion criteria, as noted in the tabla, As extarnal peer review is completed. those criteria will be
submitted for inglusion as ngrmative evaluation criteria in this Standard.

Table E1 alsg containg drinking water criteria for unregulated contaminants that have had guidance values set
by LUSEPA, Thess criteria arae derived from the LISERPA IRIS online database or from LUSEFA Health Adviso-
ries, but the TAC and SPAC values are limited by the toxicity dala requirements for Level |, 11 111, of IV in
AMSIMSF 61— 19993, Thae cancentrations are genaerally limited to Level |1 {50 ppb). because reproductive,
developmental. andfor chronic studies are not available. In the absence of suficient information to delerming
a data.derived relative source contribution factor, a default 208 drinking water canlribulion is assumed.

" The informatior cantained in this annex is infermative but has been propessed in accordance with ANSI s reguirements,

E1
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Some of the SPAC values do not represent 10% of the corresponding TAC valuss; either a data deficiency
precluded setting of the TAC at a higher value, or a data-derived multiple source factor other than the 10%
default value was applied.

E.3 Informational threshold of evaluation chemicals

Table EZ2 containg chemicals that have been evaluated using the threshold of evaluation (see annex A, sec-
tion A.2.7.1), but that may have sufflicient taxicity dala availabla that would enable chemical specific risk as-
sessments to be performed if needed. To date, these chemicals have not been detected at concentrations
exceeding the threshold of evalualion criteria. In the event thal these chemicals are detected at concentra-
tions exceeding the threshold of evaluation critenia, a toxicity data review should be conducled according to
annex A prior to using the threshald of evaluation to determing product compliance to this Standard.

EZ
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Table E1 — H5F Internetional drinking water criteria {not externally peer reviewed)

Taotal Single Product
Allowable Allowable Source of supporting
Substance CAS# Concentration Concantration dncumentatinn1
{TAC) mgfL {SPAC) mﬁfL
Inprganics
0.01 {nﬂn-? X
. section 9) MSF aclion levels
bismuth 7440-69-9 005 | 1ssue date: osr0zies
0.05 {saction 9)°
L MSF aclion levels”
lithium 7435-93-2 1.0 0.3 Issue date: 09/37/99
. NEF action levels®
nickel 7440-02-0 oA 0.0z lssue date: 07/22/96
Derived from the oral RID
cn the EPA RIS databass
with a default 20% relabive
source conlribulion fD_r drink-
strantium 7440-24-6 0.05 0.05 ing water. Concentration
; ; limitation for lack of repro-
ductivef developmental and
chronic data has been ap-
plied.
Verificalion date. QB/23/92
. NSF aclion levels®
vanadium F440-62-2 0.03 0.003 Issue date: 02/11/00
EFA Longer-term Drinking
zing F440-66-5 3 0.3 Water Health Advisory for a
child Issue date: 1952
Organics
NEF aclion levels”
acetaldehyde 75-07-0 0.01 0.0 lssue date: (472496
NSF aclion levels”
acetone 07-64-1 ! 0.6 lssue date: 06/23/93
11-aminoundecancic NSF aclion levels”
id 2432-99-7 0.05 105 In external peer review as of
act 04/15/99
NSF aclion levels”
benzyl akohol 100-51-5 0.05 0.05 Issue date: 1110397
. MSF action levels™
bisphenol A B80-05-¥ 0.2 002 lssue date: 02/06/97
. NSF action levels, based on
g:ﬁf h?{ﬁ' ;her 1675-54-3 0.004 0.0004 | epichlorohydrin’
Sycidy Issue dale: 2/09/99
bisphenol A MNEF action Iew?jls.. based on
. i MFA, 0.004 0.0004 apichlorohydrin
diglycideryl ether lssue date: 2/06/99
o MSF aclion levels”
1, 3-butadieng 106-95-0 0.0002 0.00002 Issue date: 111296
' a
butyl acrylate 141-32-2 0.01 0.01 NSF action levals

Issue date: 1271395
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Table E1 — H5F Internetional drinking water criteria {not externally peer reviewed)

Substance

CAS#

Total
Allowable

Concentration
(TAC) mgil

Single Product
Allowable
Concantration
{SPAC) mﬁfL

Source of supporting
documentation’

| Organics

tart - butyl alkcohol

75-65-0

0.05

0.05

NSF action levels”
In external peer review as of
(41 595

butylbenzyl phthalate

85-68-7

aas

aas

Derived from the oral RfD
onthe EPA IRIS database
with a default 20% relabtive
source conlribution for drink-
ing water. Concentration
limitation for lack of repro-
ductivel developmental and
chranic data has been ap-
plied.

Werificalion date: 061 5/88

fert - butyl
hydroguinone

1843-33-0

0.04

0.04

MSF aclion levels”
Issue date: 11/03/85

butyltin compounds
{mona- and di- only)

MfA

0.02 (kotal]

0.004 (total)

MSF aclion levels®
Issue date: 12715191

carbon disulfide

75-15-0

0.05

0.05

MSF aclion levels”
Isgue date: 1111553

Cyciphexangns

106-94-1

0.05

0.05

Derived from the gral RfD
cnthe EPA IRIS databasa
with a default 20% relative
sourge conlripution for drink-
ing water. Concentration
limitation for lack of repro-
ductivel developmental data
has been applied.
Verificalion date: 0%/02/86

dibmtylaming

111-92.2

0.01

0.01

NSF aclion lovels”
Issue date: 0211955

di-n-butyl phthalate

84.74.2

0.05

0.05

Derived from the cral RfD
onthe EFA IRIS database
with a default 20% relabve
saurce conlribution for drink-
ing water. Concentration
lirmitation for lack of repro-
ductivel developmental and
chronic data has been ap-
plied.

Verification date: 01/22/86

dichlgrepropancl
includes:
2.3-dichloro-1-propancl
1,3-dichlorg-2-propangl

26545-¥3-3

616-23-9
896-23-1

0.03 (total)

0.004 (total)

MSF aclion levels®
Issue dale: 5/97

digthyleng triamineg

111-43-0

0.01

0.0

NSF aclion levels”
Issue date: 111497

Ed




€ 2002 NSF

NSF/ANSI 61— 2002e

Table E1 — H5F Internetional drinking water criteria {not externally peer reviewed)

Substance

CAS#

Total
Allowable
Concentration
{TAC) mgfL

Single Product
Allowable
Concantration
{SPAC) mﬁfL

Source of supporting
documentation’

| Organics

diethyl phthalate

84-68-2

0405

0.05

Derived from the oral RD
cnthe EPA RIS databasea
with a default 20% relative
source conlribution for drink-
ing water. Concentration
limitation far lack of repro-
ductives developmental and
chronic data has been ap-
plied.

Verificalion date: 07/16/87

diisononyl phihalate

28553120

0.05

0.05

NSF aclion levels®
Issue date: D4/08/98

2 4-dimethylphanal

105-67-9

0.05

Q.01

Derived from the cral RfD
anthe ERA IRIS databasa
with a default 20% relative
source conlribution for drink-
ing water. Concentration
lirmitation for lack of repro-
ductives devalopmental and
chronic data has been ap-
plied,

Verification date: 02/21/90

dimethylterephthalate

120-61-6

aas

0.05

Derived from the cral RID
onthe ERA IRIS database
with a default 20% relative
source conlribution for drink-
ing water Concentration
limitation for lack of repro-
ductivel developmental data
has been applied.
Verificalion date: 10/09/85

diphenylamine

122-35-4

0.05

0.0z

Derived Irom the gral RID
cn the EPA RIS database
willy a default 20% relalive
source conlribution for drink-
ing waler. Concentralion
limitation for lack of devel-
opmental data has been
applied

Verilicalion date. Q72286
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Table E1 — H5F Internetional drinking water criteria {not externally peer reviewed)

Substance

CAS#

Total
Allowable

Concentration

(TAC) mgil

Single Product
Allowable
Concantration
{SPAC) mﬁfL

Source of supporting
documentation’

| Organics

1. 4-dithiane

S05-25-3

0405

0.007

Derived from the oral RD
onthe EPA IRIS databasa
with a default 20% relative
source conlribution for drink-
ing water. Concentration
limitation far lack of repro-
ductives developmental and
chronic data has been ap-
plied. Verification date:
0B/2402

elhanglaming

141-43-5

0.01

0.0

NSF aclion levels®
|ssue date: D9/17/96

ethyl acrylate

140-88-5

0.0

0.0

MSF aclion levels”
Issue Jdata: Q1/28/02

ethylenediamine

107-15-3

0.2

NSF action levels™
Issue dale; 11/27/99

ethyl-4-gthoxybenzoate

23578-09-7

0.05

0.05

MSF aclion levels”
|ssue date: 11/17/99

2-gthyl-1-hexanal

10-76-7

0.05

0.05

NSF aclion lovels”
Issue Jdate: Q325195

hexamethylsiloxane

107-46-0

0.01

0.01

MSF action levels™
Issue date; 0B/15/95

hydroguinone

123-31-9

0.006

0.0008

NSF aclion levels®
Issue date: D4/18/92

isophthalic agid

121-91-5

0.01

0.01

NSF aclion levels”
Issue date: 12718195

maleic acid

110-16-7

0.05

Q.05

MSF aclion levels”
Issue Jdate: QRF26/05

-
mercapiobenzothiazaole

149-30-4

0.04

0.004

MSF aclion levels”
Issue date; 11/05/93

methanol

MEF aclion levels®
In external peer review as of
080608

4 4'-methylenedianiline

101-77-9

0.001

0.0001

NSF action levels®
Issue date; 05/20

melbyl ethyl ketones
{MEK)

78-93-3

0.6

NSF aclion levels®
lssue date: 12/16/91

mathyl methacrylate

80-62-6

0.05

J.05

Derived from the oral RID
on the EPA IRIS database
with a default 20% relative
saurce conlribution for drink-
ing waker. Concentration
lirmitation for lack of repro-
ductivel devalopmental data
has been applied. Agency
Consensus Date, 11725/97
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Table E1 — H5F Internetional drinking water criteria {not externally peer reviewed)

Substance

CAS#

Total
Allowable
Concentration
{TAC) mgfL

Single Product
Allowable
Concantration
{SPAC) mﬁfL

Source of supporting
documentation’

| Organics

1-methyinaphthalang

90-12-0

0.05

0.05

MSF aclion levels”
lssue date 09ME/M46

2-rethylnaphithalenes

81-57-8

.01

.01

MSF aclion levels”
Issue Jdate: Q91306

MN-methyl-2-pyrrolidone

872-50-4

1

0.1

NEF action levels”
Issue date; 0611793

methyltin Com-
pounds{mono- and di-
only]

MNIA

0.03 (total]

0.006 (total)

NEF action levels®
Issuc date; 12715/91

morpholine

110-91-8

0.04

0.04

NSF action levels®
Issue date; 1011795

naphthalene

91-20-3

0.05

.01

Derived from the oral RID
on the EPA IRIS database
with a default 20% relative
source contribution for drink-
ing water. Concentration
limitation far lack of repro-
ductives developmental and
chronic oral data, plus quan-
ttative data on hemaolytic
angmia has been applied.
Agency Consensus Date:
07:01/08

nitroguaniding

556-88-¥

005

0.05

Derived from the oral RID
ontho EPA RIS databasc
with a default 20% relabve
source conlribution for drink-
ing water. Concentrabion
limitation far lack of repro-
ductives developmental and
chronic data has boon ap-
plied.

Verificalion date: 05/17/85

penkachloranitro-
benzene

82-68-8

0.02

0.00Z

Derived from the oral RID
on the EPA IRIS database
with a default 20% relabve
source conlribution for drink-
ing water. Concentration
limitation far the lack of re-
productivel developmental
and chronic data has been
applied.

Verificalion date: 04/15/87

phencl

1068-95-2

0.01

0.01

MSF aclion levels”
|ssue date: 04M0/M95

Z2-phenyl-Z2-propanal

G617-94-7

0.05

0.0

NSF aclion levels”
In external peer review as of
0415059

E7




NSFFANSI 61 — 2002¢

S 2002 NSF

Table E1 — H5F Internetional drinking water criteria {not externally peer reviewed)

Substance

CAS#

Total
Allowable

Concentration

(TAC) mgil

Single Product
Allowable
Concantration
{SPAC) mﬁfL

Source of supporting
documentation’

| Organics

phthalic anhydride

85-44-5

0405

0.05

Derived from the oral RD
onthe EPA IRIS databasa
with a default 20% relative
source conlribution for drink-
ing water. Concentration
limitation far lack of repro-
ductives developmental and
chronic data has been ap-
plied.

Verificalion date: 02/24/88

prapylens glycol mong-
methyl ether

107-898-2

0.05

0.05

NSF aclion levels®
Issue date: 2/04/94

sodium diethyldithiccar-
bamate

148-18-5

0.05

a.02

Derived from the cral RfD
anthe ERA IRIS databasa
with a default 20% relative
source conlribution for drink-
ing water. Concentration
lirmitation for lack of repro-
ductives devalopmental and
chronic data has been ap-
plied,

Verification date: 10/09/85

terephthalic agid

100-21-0

.01

0.01

MSF aclion levels”
Issue Jdate: Q110487

tetrahydrofuran

109-95-9

0.37

NSF action levels™
Issue dale; D1726/96

tatramethylthiourea

2782-91-4

a.a02

0.0002

MSF aclion levels”
Issue date: undated

toluene dilzocyanatc
2.4- (80%) and
2.6-(20%) {for spocificd
mixkure gnlyy

26471-562-5

0.008

0.0008

NSF action levels®
Issuc dato: — 699

trichlorofluoroamethanes

75-65-4

0.05

0.05

Derived from the cral RfD
onthe EFA IRIS database
with a default 20% relabve
source conlribution for drink-
ing water. Goncentration
lirnitation for lack of repro-
ductivel developmental and
chronic data has been ap-
plied.

Verification date: 05/31/85

tristhanclamina

102-71-6

aas

aas

NEF action levels”
In external peer review asz of
04113400

trigthyl phosphate

78-40-0

0.01

.01

MSF aclion levelslssue
date: ~ 11/59%9

EB
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Table E1 — H5F Internetional drinking water criteria {not externally peer reviewed)

Taotal Single Product
Allowable Allowable Source of supporting
Substance CAS # Concentration | Concentration dDCI.-II'ﬂEI'I'tEl'tiDn1
(TAL) mgfL {SPAC) mﬁfL
Organics

] . MSF aclion levels”

Derived from the cral RfD

on the EPA IRIS database
with a default 20% relative
source conlribution for drink-
ing waker. Concentration
lirmitation for lack of repro-
ductives devalopmental and
chronic data has been ap-
plied,

Verification date: 0B/27/97

1,3, 5-Irinilrpbensene 99-35-4 0.05 0Qz

MSF aclion levels”
Iszue Jdata: Q30381

vinyl acetate 108-05-4 0.02 0.002

' Criteria are derived from the oral RfD on the EPA RIS database a5 follows:
Oral BFD (mgikgdyy = (72 kg2l ¥ relative source cantrbution fagtor = TAC (mgiL)
where;

— 70 kg = assumed adul: body weight;

- Ld = assumed adult water consurmption; and

— relative source contricutior factor = perceniage of daily exposare to the substance represented by drinking water
[default value is 20%)

? For Section 9 products, a8 100% multiple source faster was applied curing the SPAC caloulation. since ne other sources
of bismuth were expecied within the 1 L {026 gal) draw specified for sedion 9. For non sedion 9 preducts, 2 20% multiple
scurce factor was applied.

Y NSF action leve s have bee1 derived according te the requirements of ANSKNIF 61 - 1999a, annex A. External peer
review is in progress on some of these substances, 3 noted,

— goncluded —
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Table E2 — Threshold of evaluatlion chemicals having datasets from which specific TACI/SPAC
values, or CBEL values, could be set using Annex Al

Substance | CASHE
Inorganics
cobalt T440-48-4
sodium higoyanate h40-72-7
titanium 7440-32-6
| Organics
benzaene, 1-chloro-d4-{triflucromsathyl}- G8-56-6
benzamide 85-21-0
benzoguanaming 51-76-9
benzotriazole, 1.2,3- 95-14-7
benzyl acefate 140-11-4
berzyl alcohal, 3,5-di-tert-butyl- 4 -hydroxy- B88-26-6
butyl acetate 123-86-4
Gyanoguanidine 461-58-5
cyvlohexeng 110-83-8
dichlgrodiflugromethane 7E-71-8
dichlorophenal, 2,4- 120-83-2
diethylaminpethanal 100-37-8
dimethylacetamide. n,n- 127-19-5
dimethyl adipate 627-593-0
dimethylaminopropanenitrile 1738-25-6
dimethylformamide, n, n- BE-12-2
dimethyl phthalate 131-11-3
diphenyl guanidine, 1.3- {or n.n-) 102-06-7
diphenyl-p-phenylgnediamineg, n,n'- Fi=31-¥
ethangl. 2-diethylaming- 100-37-8
ethangl, 2-{dimeathylaming)- 108-01-0
ethanal, 2-phenoxy- 122-99-6
ethanal. 1-phenyl- G8-85-1
Flucranthene 206-44-0
furanmethanal, 2- 88-00-0
heptangic acid, n- 111-14-8
hexamethylenediamine 124-09-4
hexamethylenetetramine 100-97-0
hexanoic acid, n- 142-52-1
hexangic acid. 2-ethyl 145-57-5
isghutyl isabutyrate 97-85-8
{isopropylamingidiphenylamine, 4- 101-72-4
isapropyltoluene 89-87-6
methyl acrylate 86-33-3
methyldisthanolamine, n- 105-59-9
methylene diphanyl dilsooyanale 101-58-8
methylene bis{n-iso-butylbenzenaming) BROSN-55-4
phenylene diamire, n-{1.3-dimethyl/butyl}-n'-phenyl-p- T03-24-8
phenylenediamine, n-phenyl-p- 101-54-2
phthalic acid, o- 88-99-3
piperiding 110-89-4
sebacate, hisf2-ethylhexyl}- 122-62-3
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Table E2 - Threshold of evaluation chemicals having datasets from which specific TACI/SPAC
values, or CBEL values, could be set using Annex Al

Substance | CASHE

| Organics
silane, gamma-aminopropy| krigthoxy- 919-30-2
tacring 321-64-2
tatramethylens sulfone 126-33-0
tetramethyl piperidinone 826-36-8
triallyl isocyanurate 1025-15-8
tricthylene diaming 280-57-9
tris{2-sthylhexyl) phosphate 7B-42-2
vanillin, G- 148-53-8
" For the chemicals in this table, t1e evaluation criteria are 0.0C3 mg/L Jnder static conditions and 0.J003 mg/L under
flowing ponditipns, The chemicals that appear in this takle have been detected only at concentrat ons not exceeding
these thpeshold of evaluation cenceniratiors gs eslablisted inthis standand see annes A, AT, and have nob been
eva uated for specific TAC and SPALC values. If any of thase chenicals are detected a7 concentrations expeacing the
threshold of evaluation. toxicity data shall be reviewsd to debarmmine whether specific TAC and 2PAC values can ba
established, prior ta using threshold of evaluation to determine compliance with the Standa-d.

concluded
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Swandards and Criteria

The following slandards and crteria eslablished and adopted by NSF as minimum voluntary consensus
standards are used inlemationally:

2 Food equipment

3  Cormmercisl warewashing equipmant

4 Commercial cooking, rethermmnalizalion, and powered hot food holding and transpor equipment
5 Walsr heatars, hol water supply bailers, and heat racavery squipmerd

6 Dispensing freezers

7 Cormmercisl refngerators and freazers

B Cormmercial powerad food preparation equipment

12 Automatic ice making equipment

13 Refuse processors and processing systems

14 Plaslics piping system components and relaled malerials

18  Manual food and beverage dispensing equipment

20  Commercial bulk milk dispensing equipment

21 Thermoplastic refuse containers

24 Plumhing system componenis for manufaclured homes and recreational wehicles
25 Vending machines for food and beverages

24 Detergent and chemical feeders for commercial spray-type dishwashing machines
35 High pressure decorative laminates (HPDL) for surfacing food service equiprnent
3& Dinnerware

37 Aircurtains for entranceways in food and food service eslablishmenls

40 Residential wasiewaler Ireatment systems

41 Mon-liquid saturated trealmeant systems

42 Drinking water treatment units — Aesthelic effects

4 Residenlial cation exchange waler softenars

46 Ewvaluation of components and devices used in waslewater treatment systems

49 Class Il {laminar flow) biosafety cabinetry

50 Circulation system components and related malerials for swimming pools, spasihot tubs
51 Food equipment materials

52 Supplemental flocring

53 Drinking water treatment units — Health effects

55  Ultraviclet microbiolagical water treatmant systems

58 Reverse gsmosis drinking water reatmemn, syslems

580 Mobile food carts

80 Drinking water treatment chemicals — Health effects

61 Drinking water systern components — Health aflects

62 Drinking water distillation systems

78  Mon-potentially hazardous Joods

116 Mon-food compounds used in food processing facilities — Food grade lubricants {draft standard for
trial use)

170 Glpssary of food equipment terminology

173 Dislary supplements (drafl standard for nal use)

184 Residential dishwashers

14159 Safety of machinery — Hygiene requirements for the design of machinery
14158-1  Hygene requiraments for the dasign of maat and poultry processing egquipment

Tha information containad in his Standards and Critera pags is nol part of this Amercan Mational Standard (AMS)
and has not bean processed in accordance with ANMZ's requirements for an ANG, As such, this Slandards and
Criteria page may conlain maberial that has rot een subjecked 1o public review o 8 consensus pracess. n addition,
il doas not conlain reguiremeants necessary for sonformance o the Standamd,
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