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Disclaimers?!

NSF, in performing its functions in accordance with its objectives, does not assume or undertake to
discharge any responsibility of the manufacturer or any other party. The opinions and findings of NSF
represent its professional judgment. NSF shall not be responsible to anyone for the use of or reliance
upon this Standard by anyone. NSF shall not incur any obligation or liability for damages, including
consequential damages, arising out of or in connection with the use, interpretation of, or reliance upon
this Standard.

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

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

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

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

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

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


https://webstore.ansi.org/Standards/NSF/NSFANSI532011a?source=preview

This is a preview of "NSF/ANSI 53-2011a". Click here to purchase the full version from the ANSI store.

This page is intentionally left blank.



https://webstore.ansi.org/Standards/NSF/NSFANSI532011a?source=preview

This is a preview of "NSF/ANSI 53-2011a". Click here to purchase the full version from the ANSI store.

Contents

1 Generall

Nt U 10 1T OO TUPPTPPPPP 1

S T o] o = PSSR S 1

1.3 MiNIMUM FEQUITEIMEINES. ... eeiieeiee e ettt e e oottt et e e e e e e aab bt e e e e e e e e s aanbbe et e eaaeeaaaannbeaeeeaeeeaeannnbnneeeas 1

1.4 Chemical and mechanical reduction performance Claims ...........ccccoccciivieiee e 2

SRS r= g lo P o I = 1= RPN 2

2 NOIMALIVE TEIEIENCES .ooiiiiiiii ettt ettt e e e e sttt e e s st e e e s bte e e s anbbeeesanteeesannbeeeeannres 2
I B T i1 o1 1[0 L PO PPRPPTROP 3
O - 1 (=] T PP URPPTPRP 7
4.1 Materials in contact With drinKiNG WALET .........coiiiiiiiiiieie e a e e 7

4.2 MaterialS @VAIUBLION ........eeieiiiiiie ittt e ettt e e e sttt e e e sttt e e e srbe e e e e snbaeeeesnbbeeeeanbaeeesanbeeeeans 7

4.3 Gas chromatography/mass spectroscopy (GC/MS) analySiS .......ccvveeiiieciiieiieeeeeiiscieeeee e 8
Table 1 — EXtraction teStiNg PAraMELEIS ......ccoiii ittt e e e e e e e e e e e e e e nnneeas 9

Table 2 — Formulation dependent extraction testing parameters ..........ccccveeeeeeeiivcciieeeeeeeeeeecnees 11

Table 3 — Materials listed in U. S. Code of Federal Regulations, Title 21 ..........cccccovvvveveeeviinnnee, 13

Table 4 — Non-specific extraction testing ParamMeEters. ........ooi i 14

IS 1 0 Tox (U = L o =T 0] 1 ' =V o] TSSO 14
T Y U Toi (U = T =T o [ TSP 14

I Y olo =] o] = [ PSPPI 14
Table 5 — Structural integrity teSting reqUIrEMENTS .........ccoiiiiiiiiiiiee e 15

5.3 WOIKING PIrESSUIE ....eeeteeiiee ettt ettt e ettt et e e e e e s et bttt et e e e e e e aanb bbb e e e e e e e e e annbebeeeeesannrnbeees 16

5.4 Structural integrity teSt METOAS ... e 16

6 Minimum Performance rEQUITEIMENTS . .......oui ittt e et e e e e e e e s s sanbebe e e e e e e e s saanbeneeeeaaaeaannes 19
6.1 Performance indication of chemical reduction Capacity.........cccccceeeeeiiiiiiiiiieee e 19

2 =T 40 1=T o) RO PPURTPPRR 20
6.3 FIOW CONTIOL ...ttt et e oo e e ettt et e e e e e e aan bbb e e e e e e e e e e aannbeeaaaeeesannnnreees 21
VY 1] (R oo g <o 1] 1 PSPPSRI 21

6.5 Product water diSPenSIiNg OULIELS ..........euuiiiiiiie e e e e e e e e e e e e e e e e e e aneeees 21

ORI = o V21 {0 TP PPETT PP 21
6.7 Systems used in bottled Water PIANTS ..........ooiiiiiiiiiiiie e 21

ORI @ o1 et (o (= ga] 01T o (1= 21
6.9 POE rated PreSSUIE TIOP ..o iueeiieeeeie e ettt e e e et ettt et e e e e e st e st e e e e e e s s annbbeeeeaaeeeaannbaeeeaaaeeeannereees 22
6.10  MINIMUM SEIVICE flOW .. .eeiiiiiiiiie et e e st e e s srbe e e e s snba e e e e snbeeen e 22
Table 6 — MiNIMUM SEIVICE flOW.........eiiiiiiiii e 22

6.11  RAted SEIVICE FIOW ...ttt e e e e e s b e e e e e e e s nneneees 22
6.12  Active agents and additiVES...........ccuuviiiiiie e 23
L T 11 (=T o (=T L PR 23

7 Elective performance claims — teSt MethodS.........c.ooiiiiiiiiiiii e 24
4 R 1= T o 1= o I To [0 (=] 0= £ 24

7.2 Chemical redUCLION ClAIMS ..........iiiiiaii et e e e e et e e e e e e e e snbbebe e e e e e e e enbereees 26
Table 7 — Chemical reduction reqUIFEMENTS .........cocuiiiiiiiee e ccreee e e e e s rr e e e e e s s e e e e e e e s sennnes 26

Table 8 — Chemical reduction reqUIFEMENTS .......cccicuuiiiiiieee s ee e e e e e s s e e e e e e s s e e e e e e e ennnnee 30

Table 9 — Radon reduction rEQUIFEMIENTS.......ccuii ittt e ettt e e e e e e e e snabee e e e e e e e nnnnes 33

Table 10 — Organic chemicals included by surrogate teStNgG .......cceeevveiiiiiiieeee e 36

7.3 Mechanical filtration reduction ClAIMS .........c..oiiiiiiiie et ee e 39

7.4 Metals redUCTION tESTING ......oeeeieiieeie ettt e e e e e e s s st b et e e e e e e e e e ranbeeeeaeaeeannneeeees 52
Table 11 — Chemical reduction reqUIFEMENTS ...........uuvieieeeiiiiiiiiieeeee e e s s e e e e e e s s srarrree e e e e e e s e eanneees 53

Table 12 — Arsenic reduction requirements (Trivalent challenge) ........cccccceeeeeviiiciieee e, 56

Table 13 — General metals reduction reqQUIrEMENTS........ccueiiiiiiuiiiiiee et e e e e 60

Table 14 — Lead reducCtion rEQUIFEMENES .......ieeeiiiiiiiiieee e e e e e seciirre e e e e e e e e s sanae e e e e e e e s s sstnrreeeeaaeessnnnnnes 63

Table 15 — Mercury reduction reQUIFEMENTS .......cciiiuurieiieeee e i esitieer e e e e e s sesereerreee e e s s snnreeeeeaeeesannnnes 70

8 INStruction and INFOMMALION .........ooiiiiiiie e e e e et e e s st e e s st e e sebeeeeanees 71
8.1 Installation, operation, and maintenance INStIUCLIONS............ccuuviiiiieee e e e 71

I D T | - W o] | (TP ETT PP 73

8.3 Replacement COMPONENLS ........uuiiiiieiiiiiiiiiii e e e e s e s e e e e e e s e s e e e e e e s e s sa b e eereeeeesasnsraaneeeeeeaesnrenes 75


https://webstore.ansi.org/Standards/NSF/NSFANSI532011a?source=preview

This is a preview of "NSF/ANSI 53-2011a". Click here to purchase the full version from the ANSI store.

8.4 Performance data SNEEL............uuiiiiiii i e e e e 76
Table 16 — Performance data sheet reduction ClaimS ...........ccuuiiiiiiiiiiiiii e 77
Table 17 — Performance data sheet reduction claims for organic chemicals..........cccccccoevvnvnnnen. 78
Table 18 — Performance data sheet performance claims for percent reduction...............ccceeeeneee. 79

N 0T C G PP PEPT PR PR PR PRPRPTPRPRPN Al

AL SUMMATY OF METNO. ... s s e e e e Al

YN o [0 o] 4 1Y o | SO TR PRSPPI Al

N L= T = A2

AL SAIBLY et e e h et e e e b et e e e a b et e e et e e e e ab b e e e annes A2

A.5 Enumeration of StOCK 00CYSE SUSPENSION.......c..uuiiiiiiieeaieiiiiiie et e ettt e e e ae e e e e e e e s enebereeaeaas A3

F N SR o (o To o [F = T PRSP A4

A7 QUAIEY CONTIOL ....eiiiieieie ettt s bt e ekt e e s ab et e e ab b e e e e e bbe e e anbbe e e e annnes A7

A8 ANALYSTE VEFITICALION ...ttt e e e et b et e e e e e e e e anb bt e e e e e e e e aabbbeeeaaaeeas A9
Table AL — Ethanol/glyCerol SEHES .......ccuuuiiiiiii e e e e e e e e e e e anes Al10
Table A2 — Suggested sample volumes for 25 mm membrane filters.........ccccccceiviii s Al10
Table A3 — Quality control acceptance criteria for performance tests.........cccccceviiiiiiiiieineeennnnns Al0

N 0 1= G = PSPPSR PP PRPRPN Bl

B.1 SUMMArY Of METNOM. ...t e e e e e e e e e e s eeeeaaaeeas B1

2 720 o 01T o 0 =Y o OSSR Bl

B3 REAGENTS ...ttt e e e r e e e e e e e s e e e B1

B.4 Enumeration Of StOCK MICTOSPNEIES.........eiiiiiiiiiiee e ree e B2

(2R o (o1t =T o (U] PSR TRRT B2

B.6 QUAIILY CONLIOL ......eiiiiiiiie ettt e et e e e et e e e e rabe e s e nb e e e e enenes B4

B.7 ANAIYSE VEIITICATION ...ceiiiiiiieeiei et e e e e e e e e e e e s e nnebeeeaaae s B6
Table B1 — Suggested sample volumes for 25 mm membrane filters.......cccccccovvcieeei e, B7

Table B2 — Quality control acceptance criteria for performance tests for microspheres...................... B7

F N 0] 41 O T PSP EP PP PPPTPPRR C1

C.1 Example fact section for pentavalent arsenic treatment SYStemMS.........cccccvveeviiviiiiieeee e C1

C.2 Example fact section for arsenic treatment SYSIEMS ........ooiiueiiiiiiiie e C2

N 0 1= G 15 PP PR PP STPRPN D1

D.1 Marking the PrOOUCT ............uuiiiieiee ettt e et e e e e e e s e bbb e e e e e e e e e e annbaeeeaaeeas D1

D.2 Listing certified COMPANIES........ciieiiiiiiiiiiie e eese e e e s s e r e e e e e s s s e e e e e e s s e bt reeeaeeesnnnnnreeeeeas D1

[ JRC I AN a1 T T =T Lo 1) SRR D1

(DR R = o Vo T PP PTTPPPRR D2

D.5 Toxicological evaluation of materials formulations .............cccccee i D2

(D SR O] = Tox 1)Y= IR= Tox 1 o] o USRI D2

(D Yo (o] fot =] o1 o | TR D2

D.8 AQMINISIIALIVE FEVIEW ...eiiiiiiiie i iiiie ettt sttt e ettt e e e sttt e e e aabe e e e snb et e e s anbae e e e ebbeeessbbeeesanenes D2

DR Y o] o= | T PP PP PP PPPPP D2

[ 20 KO O] o1 o] =] 1 £ F TP TP D3

[ 200 I R Ao Y=Y o 1] Vo [ PR D3

[ 200 2 L= oo o £ SRR D3

[ 20 G T ¥ [ o] | o g o] (o] TSRS D3

[ 200 I S @0 o T =T o1 = 1 PR D3

Vi


https://webstore.ansi.org/Standards/NSF/NSFANSI532011a?source=preview

This is a preview of "NSF/ANSI 53-2011a". Click here to purchase the full version from the ANSI store.

Foreword?

The purpose of this Standard is to establish minimum requirements for materials, design and
construction, and performance of drinking water treatment systems that are designed to reduce specific
health-related contaminants in public or private water supplies. NSF/ANSI 53 specifies minimum product
literature requirements that manufacturers must provide to authorized representatives and owners.

This edition of the Standard contains the following revisions:

Issue 80

This revision removed the filter media test from the minimum performance requirements under section 6.

Issue 83

The component burst pressure test requirement under section 5 was removed from the family of DWTU
standards.

Issue 84

This revision removed the retesting requirement for contaminants that exceed the non-health based
advisory concentration under section 4.2.3.6.

Issue 86

This revision clarified the syringe filtration method used in the determination of particulate lead in pH 8.5
testing under section 7.4.3.3.2. A corrosion warning note under the test equipment cleaning and
conditioning instructions for that analysis was also added under section 7.4.3.5.2.2.

This Standard was developed by the NSF Joint Committee on Drinking Water Treatment Units using the
consensus process described by the American National Standards Institute.

Suggestions for improvement of this Standard are welcome. Comments should be sent to Chair, Joint
Committee on Drinking Water Treatment Units at standards@nsf.org, or c/o NSF International, Standards
Department, P.O. Box 130140, Ann Arbor, Michigan 48113-0140, USA.

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

Drinking water treatment units —
Health effects

1 General
1.1 Purpose

It is the purpose of this Standard to establish minimum requirements for materials, design and
construction, and performance of point-of-use and point-of-entry drinking water treatment systems that
are designed to reduce specific health-related contaminants in public or private water supplies. Such
systems include point-of-entry drinking water treatment systems used to treat all or part of the water at the
inlet to a residential facility or a bottled water production facility, and includes the material and
components used in these systems. This Standard also specifies the minimum product literature and
labeling information that a manufacturer shall supply to authorized representatives and system owners,
as well as the minimum service-related obligations that the manufacturer shall extend to system owners.

1.2 Scope

The point-of-use and point-of-entry systems addressed by this Standard are designed to be used for the
reduction of specific substances that may be present in drinking water (public or private). These
substances are considered established or potential health hazards. They may be microbiological,
chemical, or particulate (including filterable cysts) in nature. It is recognized that a system may be
effective in controlling one or more of these contaminants, but systems are not required to control all.
Activated carbon filter systems covered by this Standard are not intended to be used with water that is
microbiologically unsafe or of unknown quality without adequate disinfection before or after the system.

1.3 Minimum requirements

A system as defined in this standard shall meet the applicable requirements of 4, 5, 6, and 8, plus at least
one performance claim as described in 7.

A component as defined in this standard shall meet the requirements of 4 and 8. If the component is
pressure-bearing, it shall also meet the applicable requirements of 5.

A commercial modular system as defined in this standard shall meet the applicable requirements of 4, 5,
6, and 8, plus at least one performance claim as described in 7. Manifolds of commercial modular
systems shall meet the requirements of 4, 5 (if pressure bearing), and 8, and shall be evaluated as stand-
alone components. Manifolds shall have a minimum internal diameter such that the water velocity in the
manifold will not exceed 3 m (10 ft) per second (which can be calculated based upon the system flow rate
and the manifold internal diameter). Individual modular elements evaluated as a manifold and modular
element combination shall meet the applicable requirements of 4, 5, 6, and 8, plus at least one
performance claim as described in 7.
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