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CONSORTIUM ORGANIZATIONS

National Sanitation Foundation

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

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

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

AWWA Reasearch Foundation

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

AWWARF's purpose in this cooperative program is o provide a communication
link with the water utilities throughout North America and serve as the focal
point for identification of research needs of the water supply industry with
respect to the additives program.

The Association of State Drinking Water Administrators
The Association of State Drinking Water Administrators (ASDWA)} is a non-profit

organization whose eligible membership Is comprised of drinking water program
administrators in sach of the 50 states and 7 U.S. territories. Through the



PREFACE

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

The standards were developed using a voluntary consensus process. Al
parties at interest were represented, including regulatory agencies, industry, and
water suppliers, consultants, and other users of products covered by the

standards.

Two standards for additives products have been adopted. NSF Standard 81:
Drinking Water System Components - Health Effects currently covers indirect
additives. Standard 60, and subsequent product certification against it, will
replace the EPA Additives Advisory Program for drinking water treatment
chemicals. For more information with regard to EPA’s actions, refer fo the July
7, 1888 Federal Register (53FR25586).

Standard 60 has been developed o establish minimum requirements for the
control of potential adverse human health effects from products added to water
for its t{reatment. It does not attempt to include product performance
requirements which are currently addressed in standards established by such
organizations as the American Water Works Association, the American Society
for Testing and Materials (ASTM), and the American National Standards Institute
{ANSI). Because this Standard complements the standards of these
organizations, it is recommended that products also meet the appropriate
requirements specified in the standards of such organizations.

Testing to determine the potential of a product to impart taste and/or odor to
drinking water is not included in this Standard. However, conditions under
which products may have a potential to impart taste and/or odor to drinking
water are noted in the product sections of the Standard.

The Standard and the accompanying text are intended for voluntary use by
certifying organizations, utilities, reguiatory agencies, and/or manufacturers as a
basis of providing assurances that adequate health protection exists for covered

products.



DISCLAIMERS

The National Sanitation Foundation, in performing its functions in accordance
with its objectives, does not assume or undertake to discharge any responsibilit’g
of the manufacturer or any other party. The opinions and findings of NS

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
obligations or liability for damages, including consequential damages, arising out
of or in connection with the use, interpretation of, or reliance upon this standard.

Participation in NSF's standards development activities by a representative of a
regulatory agency (Federal, state, focal} shall not be construed as the agency's
endorsement of NSF or any of its standards.

This document has been reviewed by the Office of Drinking Water, U.S.
Environmental Protection Agency, and approved for publication. Approval does
not signify that the contents necessarily reflect the views and policies of EPA,
nor does mention of trade names or commercial products constitute
endorsement or recommendation for use.

Partial funding by EPA for the development and implementation of NSF
Standard 60 ?EPA Cooperative Agreement #CR-812144) and participation of
EPA representatives in the standards development or impiementation activities
do not constitute EPA’'s endorsement of NSF, NSF's policies, or the Standard.

NSF standards provide basic criteria to promote and protect public health.
Provisions for safely have not been included in this Standard because
governmental agencies or other national standards-setting organizations provide
safety requirements.

Unless otherwise referenced, the appendices are not considered an integral part

of NSF standards. They are provided as general guidelines o the
manufacturer, regulatory agency, user, or certifying organization.

vl



{omsortiuvm Qrganizations,.
PrefacB, e ccrncrsinness
Disclaimers. .vviieeinanens

- oW e .

-

v - - -

»

By BB DO B DN S DO MDD NS
b ped = WD 0D N Y D N O
b o= O

ot L) L
B osed i)

o VN

4.0

4,1

SCODB. vv v
Limitations...
Mixtures’ * 9+ K %

-

.

.

+

L A R I I T N A A IR I B
L A N I I A A

SECTION 1,

LI R A 2 JE R O 2 A |

LN N L RN N B I N I B

CONTENTS

GENERAL

3

*

Chemicals Required by Regulatory Authorities.
Alternate Chemicals,,,
Alternate Methods.....
Standard Review.......

SECTION 2.

Certifying Agency..
Chain-of-Custody...
Contaminant..,.....
Direct Additives..,
Drinking Water....,
Evaluation Dose.vvveivr.,
Good Manufacturing Practice.
Indirect Additives..cesvveen
Mamuifactureri.. s ivenroncranns
Maxinum Contaminant Level (MCL)
Haximum DosSe. v erearsnarrerans
Maximum Allowable Level (MAL)..
Hormalization.vses vevisernesnas

.

SECTION 3.

»

L3

W R EE NN NS

L3

+

-

+

*

*

LR I 2 B N A A

4T EE N

DEFINITIONS

»

+

. oa o

»

*

3

-

*

LI
L)
s
t 2w
e
L]

»

»

»

GENERAL REQUIREMENTS

*

*

.

*

»

.

*

Ganeraé [ R R A NN I I R A O L A
Sampling, Preparation, and Analysis of Samples
Purity R P W TYEFENENNF LY N ET Y EE R YN SRR e NN

3.2.1
3.2.2

M EUrBE. s v v v e innsranaonnen
Blended (Formulated) Products,

Product Labeling.....vaesirrmsrersnnan
Maximum Dose Reporting........c.cvvenn.

SECTICN 4,

COVELBER v vrsrrvesrsrs

4,0.1

Taste and Odor.

g&finiti0n$~a¢aotwutvov

4.1.1

By-Product..
Bentonite...
Clay.vsvanns
Coagulant. ..
Coagulation.

Fl

3

L3

-

+

+

*

*

.

L3

”

*

*

L]

*

»

L]

.

.

-

=

-

-

-

Y

»

-

COAGULATION AND FLOCCULATION CHEMICALS

Lad L2 B B B DO 2o B MR o DO B

B Ll ot

RV RE R g

U T PP



r
»

OOl s s it vt as et ssnsnrrnrscsnsisarssssaranssn
DADMAC. ..... et awrsraearerr Tty
8 ) -
Filtratdon AlG...v.iiiinsissaansrnoarsoncnrnasnvsnans
Floceulant. i e cionnnascersannenssssrsssnrnnnsss
Flocoulatlon. e ieriesenrieisconsovanersnsrnassarnnnens
Kaolimdte, it iiiecrennsernesvanassnssunsncnssenss
Metal Salt Coagulant.....vsveveecevcssrasnnnononrnnens
OO e .t r s v ravsrennsnsoscsnsasaannornasrsamsstsnmsnnns
Polyelectrolybe. o ivncerantoncasssnssnnssnrssnnnns .
PO YT, s st et nsnnressonassnsnentsasassnsessensnnnnes
Bludge Condltioner. . cureinnnrrnesrnsssossrsserconnsnns
Suspended 501108, .0 cerenrsrrrnerenrssarsrraasssannnas
Identification.s s crseierarvosronnranerorioneanessnnny
Inorganic Coagulants, v vsversivnncerssrnssrnensoeres
Organic Codgulants. v e e ccvnnnasesssnsnsrerasenns
Salt Coagulant. . ciirrnernnnsstionrorrseesnssavescsnns

7= = o O
o3 v oo 1= T

General. . vivvrsareennrans faeesanaEtrakra e et
llaneous Coagulants and Flocculants. . e ienrnsnranranns

€ = T - O

-
-

+ 0w =
- * -

*
#

»
[ e el e A S ST o B« R )

4]
ct

- - » *
" “

0o =i & L b e s O

-

4,2

ial
e T I I L T S S O e S

Pt 0 B R b B e

4,3 a

'

4.4 o

b4

P
a

L= I

4.5 isc

PErHPE SO L EDE PRSP

Table 1 (Coagulation and Flocculation Products Product Identification
and Evaluation)..oiiusrnrrrrnnroncrnnncnns s reserasaar b nsnern T

SECTION 5, CHEMICALS FOR CORROSION ARD SCALE CONTROL, SOFTENING,
PRECIPITATION, SEQUESTERING, AND pH ADJUSTMENT

5.0 COVETAEE. . ivuvsrrcrovercosnsssriscarassrncsrsosnsarersenseans 10
5.0.1 Taste and 0dor. .o viveirenvarrrssvsssnnassansvensranss 10

5.1 DefinitionS..ieiuivrnccrsinaervaesassansasnorarasorssssnnavness L0
5.1.1 Sequestering/Chelating Chemlcal...cineirivcrerannnnaes 10
5.1.2 Support of Microbiological Growthe..vesvesearsnarnsas L0

5.2 Product Identification...evseserverousansnessnronscarenssanss 10

5.3 Support of Microbiological Growth........ crxrressenerrenesnene 10

Table 2 (Chemicals For Corrosion and Scale Control, Scftening,
Sequestering, Precipitation, and pH Adjustment: Product
ITdentification and Evaluation) . .ciseuieiinsnunresnsiansensaassesvess 11

SECTION 6. DISINFECTION AND OXIDATION CHEMICALS

B.0 COVEIAER .. vunsivttusenrssssnesrtanssasnsensscnrvunrsensnsesw L7
‘ 6.0.1 Taste and Od0T...evevnrrvnsvnscacarraonvsessesassvass 17
6.1 DeflinitionS . s rnasnsnrnscesarioasnssssneonsonssnansarsswnns 17
£.1.17 DisinfectionN.es vavsvosiosvuimnuesvenssonarsnnsnsesvanvas 17
6,1.2 Oridation. i iviuriaiiicoracrscnsncanssvassansansarsnse L7
6.2 Product Identification.  vsvivsrrvnanssonnnmsnesnsncsvvnvvsnnns L7

Table 3 (Disinfection and Oxidation Products: Product Identification

And Evaluation) v ivercseecaerirasasssuasaansssssansrsanscnsserenss 18,

X

PR M MWW bW taLn Lt

APP

APP




O L & @ O ON On O OO0 R WD WAL Ut U L WL LA AR L

LS o v S e e o O e

L

SECTIOR 7, MISCELLANEQUS TREATMENT APPLICATIONS

7.0  COVEIAZR. .t essttnesrssannansrsoscasasassrrsassnssencncavess 20

7.0,1 Taste and O80T, ..viicvinvnnnnssrsncsssssasnnnsssnnnes 20
7.1  Product Identification.....icvvivreasvsnssorsunnnssarsasvesecss 20
7.2 Bpecial Labeling Reguirements....ciovesvvesrnrvrnrnasnsnosnss 20

Table 4 (Miscellaneous Treatment Application Products: Product
Identification and Evaluation)...cuvsienvrnsrirrrorsrrsvrsvnsavesnas 21

SECTION 8. MISCELLANEQUS WATER SUPPLY PRODUCTS

BiO  COVEIAEB, v s e esrssranrvtsracrnsvrsenvonxssnscnncssusvnsacssrreny 23
8,0.1 Residual Levels. ... .vaeeesrrcannraarasansrvsnnncanssas 23
B.0.2 Taste and O00T...is et cnereasncrvosccrnsnssnrsnonsrss 23
8.0.3 Support of Microblological Growth.. vy e ineccnvannne 23

B.l Definifions.civecrsitcnnvsnoaserrsorinrnsareransssnacxascrsas 23
8.1.1 Antifrecze AgeniB. . ivissccsrceranannessarrssnsnsvercs 23
8.1.2 Repenelants...csveerienssosannssocannsrnnrsrssarssnrsnses 23
8.1.3 Separation Process Scale Inhibitors.ssevriviescnnnee. 23
8,1.4 Separation Process ClednerS.ceiserescsvescssnasnssers 23
8.1.5 Well Drilling and Rehabilitation Alds.....vsneveienene 23

8.2 Product Identification.....ievvivsvavnaresasvnrersrassncrsssas 23
8,3 Special Labeling Requirements....c.ieevevearcosrvrsrvonensneass 24

Table 3 (Miscellaneous Water Supply Products: Product Identification

I3

andEvaluation)-IIC'!)"I"%’ilI!I.Q!'vv'ﬁﬂll')‘*“"*‘I“.i.(l’!.a 25
APPENDIX A ~ Toxwicology Review and Evaluation ProceduresS...iesessvunvessed-l
APPERDIX B - Sampling and Preparation and Analysis of Samples..,..........B-1

APPENDIX C'- Rationale Document For Additives Toxicclogy Review and
Evaluation Procedures (Appendix A).uiivecscncanvvonvansranaeC=l

APPENDIX D - Evaluation of Microblological Growth Potential.......c...u..D=1

APPENDIX E'- U.S, Environmental Protection Agency National Primary Drinking
Water Standards (MCLs)....iuovivvcernsreranvrensssansrasarensaB-l

APPENNIX F'- Canadian Maximum Acceptable Concentrations {MACS) e..vsevee..F-1

APPENDTX G'- Participating ComMitLees,..uuesvecensacsrensrssranserssessnesG-1
Hational Sanitation Foundation Joint Committes on Additives.G-1
National Sanitation Foundation Council of Public Health
Consult ANt S . e e vranrnrrasasssssennsacsnsnvavcnrsrsarcnssananasdd

APPENDIX H'~ Chemical Product InGeX. . eusersrasssenonconanrannnennenennassH-1

"This Appendix is not part of the Standard.

xi



by i SER =R B g 8

LB & EaZpe )

P e omap o @t on
i Fhfuey 33D e ¥ ow

TABLE 4 ’
MISCELLANEDOUS TREATMEMT APPLICATION PRODUCTS
PRODUCT IDENTIFICATION

AND EVALUATION

This table 1% & generic listing uf the types of products covered in this section of the Standard. This table is not intended tp be
a complete 1ist of &1y products used for miscellareous treatment applications,. Inclusion of a product dees not indicate eithsr a
use endorsement of the product or an automatic acceptance under the provisions of this Standard. Appendix G includss a cross-
reference indea of the various chemicals {and the more common synonyms) contained in this table,

CHEMICAL HAME FORMUILA MOLECULAR EVALUATION POTENTIAL
[pRIMaRY USE] SYNONYME CASR MUMBER] WEIGHT (g) DESCAIPTION ! DOSE (mg/L) IMPURITIES 2.3
Ammanium Hexafluoro- Ammonium Sttico- (HHg}z51Fg 178,14 gdoriess, crystatline 1.2 4 Regulated Metais

silicate fiuoride; f18219-16~] powder Radionucides
iFluocridation! Ammonium Flugsili-

cate

Calctum Filuoride Fluorspar; CaFy 78.08 white powder aor cubic 1,2 4 fiegulated Metais
[Flunridation] Fiygrite [77BO-75~%] crystatls Ragianuwelides
Ay R ——L it

k\
Copper Ethanolamine Cu{NHyCoHa0H) 4% variable blue tiguid 1.0 58 pegulatad Metals
complexgs Formuiation
o [Atgicidel] Pependant Organics
!....4 .

Coppar Sulfate Cupric Sulfate Cus04 159.6% lue crystals 1.0 5.6 Regulatad Metals
jatgicide] {7758-9B-7]

Copper Trigthamnol- CulMiCyHgOM) 21%™ variable  blus 1iguig 1.0 %8 pepulated Metals

amine Lomplexes Formulaticn
fAalgicidd] Depandant Organics
Filunsilicic Acid Hydrofluosilicic MuiiFa 88.0 whita to straw vellows j.z 4 Reguiated Metals
{Fluoridation] Acid [18861-83~4] colored 1ligquid, pun-

- gent odor

Magresium Magnesitum MgSiFg 166, 40 white, odorlass, LI 4 Reguiated Metals

Sitdigoflunride Hexaf luoro- [16840-65-8] affiorescaent

{Fiucrigation] silicate crystals

! General description of the commercially available product. NOTE: Cautien.should be exercised in handling these

products. Refer to label or material safety data shaet for further informastion.
2

Produnts with. a girect mined source will be tested faor radionuclides (gross aipha and gross beta).
3 Far the EPA MCL tist, current with ihis printing of the standard, plesse refer te Appendix [,
Based on mg Fluoride Ion per L wateér.

flased on mg Copper per L water,

G 1t is B violation of Federal taw fto uwuse anv nestigide nroreet in 2 smanner dnecansiafant with $hm mendh st fe 1ok



TABLE 4 {cont.)
MISCELLANEQUS TREATMENT APPLICATION PRODUCTS
PRODUCT IDENTIFICATION
AND EVALUATION

This table is a ganeric Iisting of the types of products cavered in this section of the Standard. Tnis table ¥s noet intended to be
a complete 1ist of all products used for miscellaneous treatment applications, Inclusior of a product does not indicate either a
wse andorsement of the product or an autometic arceptance under the provisions of this Standard. Appendix G innludes # cross~
refarence index of the varicus chamicals {and the more common synonyms) contained in this tebis.

CHEMICAL NAME FORMULA MOLECULAR EVALUATION POTENTIAL
[PRIMARY USE] SYNONYMS {CAS NUMBER ] WEIGHT () DESCRIPTION ! DOSE {mgih} IMPURITIES 2, 3
Potassium Flugride KF S8 .11 white powder 1,2 4 Regulated Metals
[Fluaridation] [7789~23-3) 1}

Spdium Bigsulfite Sodium Acig Sulfite Maks0g 14,07 white crystalline i8 5 Regulated Metals
fPechiorinaior & 1763t-20-8] powcer

antioxidant]

Sadium Fluoride Florocid MaF £2.0 white, yellaow—white, 1.2 Regulated Metals
[Fluorigatian] {76B1~48-4] ar biua grystalline

pawder; nhygroscopic

Sodium Metabisulfite Sodium Pyrusulfite NapSels 180.13 white crystals or 15 Reguiatad Metals
iDschliorinator & [7881-57~4] powder

Antioxidant )

Sorhium Sifdceflunride Bodium Fluosilicate NankifFg 132.0 white or blue Tins 1.2 Regulatey Metals
{Fluoridation] {16893-85-%] powder oc crystals;

hygroscapic

Sodium Sulfite Ma50% 126.06 crystals or powder 22 5 Regulated Metels
[Dechlarinator B [7787-B3-71

antipnidant]

Sulfur Dicaxide 5wl furous Quide 507 B4 .07 colgrliess, nomflam- 1q Regulated Metals
|Dechiorinater & f7446-08~-8] mable gas

Antionicant]
Tricaicium Phoasphate Hydrasxyapatite Cas{POg)a0H 02 cdoriess, tastelass 120 Regulated Metals
[Defiluorication] [12167~4~7] pawder

1 Generat description of the commarciasliy availabilie proeduct, NOTE: Caution should bDe exercised in handling these

praducts. Refer 15 label or matertal safety data sheet for further information.
2 prgdgucts with a direct mined source will be tested for radicnue!lides (gross alpha and gross beta),
3 For the EPA MCL jist, currgnt with this printing of tnhe standard, please refer to Appendix 0.

Sased on mg Flugride Jom per L water,

0°8



APPENDIX A

TOXICOLOGY REVIEW AND EVALUATION PROCEDURES

(This Appendix is part of the Standard)

General

pli
2.0.1
2.0.2
2.0.3
2.0.4

lication and Evaluation Stage

Product Use

Formulation Information

Exposure Data

Regulatory, Codex, or Other Acceptances
for Substances

Justification for Submitted Infermation
Selection of Substances for Testing
Toxicity Test Guidelines

A, Level I (< 10 ppb)

B, Level II (10-50 ppb)

C. Level III (50-1Q00 ppb)

D, Level IV (51000 ppb)

Application Verification

Risk Estimation {(Calculation of MAL)

* *

3.0.1
3.0.2

Regulated Contaminants
Hnregulated Contaminants



Appendix A

APPERDIX A

TOXICOLOGY REVIEW AND EVALUATION PROCEDURES

1.0 GENERAL:

These product review and test guidelines are to assist in

establishing the toxiecity, if any, of the products under anticipated
use conditions, Prior to initiating new toxicity testing, the
applicant is strongly encouraged to discuss infermation requirements
and test protocels with the certifying agency. If an EPA Maxismum
Contaminant Level (MCL) is available, nc new texicity testing and
‘/evaluatiori (Sections 2.0.6 and 2.0.7) may be necessary, but a risk
estimate (Maximum Allowable Level or MAL) must be calculated per

Appendix A, Section 3.0. M
CeMall ot foSmen
2,0 APPLICATION AND EVALUATTON STAGE 20| > veeniiiows

2&0!1

2.0.2

2.0.3

2.0.4

2.0.5

PRODUCT USE: The applicant shall identify the function
and physical properties of the product.

FORMULATION INFORMATION: The applicant shall submit
formulation information for the product in the Fform
prescribed by the certifying agency, including complete
product formulation {constituents in parts—-per-hundred)
and method of manufacturs. The feollowing information
shall be provided for each constituent, as applicable:
Chemical Abstracts Registry Number, structural formula,
molecular weight, and source, A list of known or
suspected impurities/contaminants shall be provided and
their concentrations in the product noted. Selected
gpectra (e.g., UV¥/visible, infrared} may alsc be required
for some additive products or their principal
congtituent{s).

EXPOSURE DATA: Estimated exposure concentrations for
substances being tested will be determined according to
the protocols described in Appendix B.

REGULATORY, CODEX, OR OTHER ACCEPTANCES FOR SUBSTANCES:
If the product contributes & substance to water which
is listed in the U.S5. Code of Federal Regulations {(CFR),
Title 21 (Food and Drug Regulations) or other applicable
references, the references shall be provided. The
certifying agency will evaluate the relevance of the
reference to the intended drinking water use,

JUSTIFICATION FOR SUBMITTED INFORMATION: All health
and safety information relevant to the evaluation of
the product shall be provided to the certifying agency
as noted in Section 2.0,7. The manufacturer shall
describe how the submitted data satisfy the toxicity
testing guidelines outlined in Section 2.0.7. Te the
extent the information and justification provided by
the manufacturer satisfy the certification agency
requirements, further toxicity testing according to the

A-1



2.0.6

2.0.7

Appendix A

guidelines presented in Sections 2.0.6 and 2.0.7 may
not be required.

SELECTION OF SUBSTANCES FOR TESTING: Toxieity testing |

guidelines presented in Section 2.0.7 are designed to
examine the health impact of contaminants contributed
to drinking water. Substances for testing could include,
but are not limited to, the product as formulated,
product comstituents, total extractants, and any other ;
chemicals contributed to the water as a result of product
use, Manufacturers shall provide a rationale to justify &
their selection of test substances. :

TOXICITY TEST GUIDELINES: Minimem testing guidelines

for an additive are based on the anticipated human
exposure to the additive, calculated using estimates of |
the concentration(s} of the test substance at the tap -
{see Section 3.0 for regulated =and wunregulated -
contaminants and the calculations described in Appendix

B, Section 11.0), Toxicity testing guidelines are &
- described for each of the following four ranges of

concentrations in tap water: Level I (<10 ppb), Level
I¥ (210 and <50 ppb), Level III (350 and <1000 ppb},
Level IV (31000 ppb) in Figures Al, A2, A3, and A4
respectively. These guidelines are not intended to be .
a rigid set of regquirements, and may be modified, based
on best scientific judgment, to either exclude and/or
include certain toxicity testing. Each testing level §
ineludes a Supplemental Studies category for additiocnal &
studies, if indicated. Supplemental S&tudies could
include metabolism, pharmacokinetics, immunotoxicity,
neurotoxicity, and other endpoints as appropriate. In
some instances a second test speciles may be required
for a traditicnal toxicity test, Toxicity testing shall
be done in accordance with the most current versions of
toxicity testing protocols such as thoss described by
the Orgenization For Economic Cooperation and Development
{OECD, 1885}, U.S5. Environmental Protectlon Agency (EPA,
1982), and Food and Drug Administration (FDA, 1982).
All studies initiated to comply with this standard shall
be conducted in accordance with Good Laboratory Practice
(21 CFR, Pt 58/40 CFR, Pt 792). ‘

A. LEVEL I (POTENTIAL HUMAN EXPOSURE FROM DRINKING
WATER AT CONCENTRATIONS <10 PPB)

Level I toxicity test guidelines include genetic
toxicity testing and, if indicated, Supplemental
Studies. Genetic toxicity testing includes ome
assay from each of the following categories of
genotoxicity tests: pene mutation (preferably
Ames Salmonella assay with and without activation),
and chromosomal aberrations {(preferably in vive

A-2




Appendix A

APPENDIX A
TCXICOLOGY REVIEW AND EVALUJATION PROCEDURES

GENERAL: These product review and test guidelines are to assist in
establishing the toxicity, if any, of the products under anticipated
use conditions, Prier to initiating new toxicity tesiing, the
applicant is strongly encouraged to discuss informaticn requirements
and test protocols with the certifying agency. If an EPA Maximum
Contaminant Level (MCL) is available, no new toxicity testing and
evaluation (Sections 2,0.6 and Z.0.7) may be necessary, but a risk
estimate {Maximum Allowable Level or MAL) must be calculated per
Appendix A, Section 3.0,

APPLICATION AND EVALUATION STAGE

2.0.1 PRODUCT USE:; The applicant shall identify the function
and physical properties of the product,

2.0.2 FORMULATION INFORMATION: The applicant shall submit
formulation infermation for the product in the form
prescribed by the certifying agency, including complete
product formulation (constituents in parts—per-hundred)
and method of manufacture., The following information
shall he provided for each constituent, as applicable:
Chemical Abstracts Registry Number, structurzl formula,
molecular weight, and source. A list of known or
suspected impurities/contaminants shall be provided and
their concentrations in the product noted, Selected
spectra (e.g., U¥/visible, infrared) may alsc be required
for some additive products or their principal
constituent(s}.

2.0.3 EXPOSURE DATA: Estimated exposure concentrations for
substances being tested will be determined aceording to
the protocols described in Appendix B.

2.G.4 REGULATORY, CODEX, OR OTHER ACCEPTANCES FOR SURSTANCES:
If the product contributes a substance to water which
is listed in the U.85, Code of Federal Regulations (CFR),
Title 21 (Food and Drug Regulations) or other applicable
raeferences, the references shall be provided. The
certifying egency will evaluate the relevance of the
reference to the intended drinking water use,

2.0.5 JUSTIFICATION F¥FOQR SUBMITTED INFORMATION: All health
and safety information relevant to the evaluation of
the product shall be provided to the certifying agency
as noted in Section 2,0.7, The manufacturer shall
describe how the submitted data satisfy the toxiecity
testing guidelines outlined in Section 2.0.7. To the
extent the information and justification provided by
the manufacturer satisfy the certification agency
requirements, further toxicity testing according to the
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Appendix A

mammalian chromosome aberration or micronucleus
test), Results_from these two tests shall be used
to determine the need for further testing. If
there is no demonstrable genetic toxieity, no
further genetlc toxleity testing shall be
required. If results are positive, a long~term
cancer bioassay shall be reguired. If mutagenic
activity is observed in one genetic toxicity
test, additional genetic toxicity testing or
Supplemental Studies may be recommended. Results
from additionmal genetic toxicity testing or
Supplemental Studies will be used to determine
whether a long-term cancer bioassay (preferably
oral route) will be required. ‘

LEVEL IT (POTENTIAL HUMAN EXPOSURE FROM DRINKING
WATER AT CONCENTRATIONS BETWEEN >10 AND <50 PEB)

Level II toxicity test guldelines include the
Level 1 genetic toxicity tests, a subchronic 90~
day study (preferably oral route) in one species
(preferably rat), and optional Supplemental
S5tudies, if indicated. The results of genetic
toxicity testing are evaluated as described above
in Level I. Results from the subchronic testing
and Supplemental Studies will be wused to
caleulate a Maximum Allowable Level (MAL in mg/L}
for the test substance based on the No-Observed-
Adverse-Effect-Level  (NOAEL) of the most
appropriate species and toxic effect (see
Appendix A, Secticn 3.0.2 and Table A5). If the
estimated exposure contentration exceeds the MAL,
then the mamufacturer may reformulate to reduce
exposure or a supplemental subchreonic 90-day
study may be conducted with additional dose
levels to define the highest NOAEL., The MAL may
then be recalculated based on the full complement
of data, "If the estimated exposure concentration
{i.e., estimated concentration at the tap) still
exceeds the MAL, then a chronic toxicity study
(preferably in the rat and by the oral route) may
be undertaken to define the highest NOAEL and to
calevulate an MAL., Concentrations of the compound
in water will be allowed at or helow the HMAL.

- Genetic toxicity and one stubchronic study will

satisfy minimum testing requirements, provided
exposure to the compound is less than or equal to
the MAL, Should thes anticipated exposure
concentration exceed the chronie MAL, the
manufacturer may adjust the product formulation
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or dose to reduce potential  exposure.
Supplemental Studies may be useful to further
define the relevance to humans of results
observed in genetic toxicity, subchreonic, or
chronic studies.

LEVEL III (POTENTIAL HUMAN EXPCSURE FROM DRINKIHNG
WATER AT CONCENTRATIONS BETWEEN 250 AND <1000
PFB}

Level III toxicity test guidelines include all
requirements of Level 1I, a teratoclogy study in
two species, and a reproductive toxicity study in
one species (preferably rat}. Teratology tests
which provide data on toxic effects occurring in
fetuses exposed during gestation are required in
two species, unless supporting evidence is
adequate to justify the use of one species only.
Buch evidence could include, but is not limited
to, pharmacokinetics/metabolism data indicating
the degree of similarity of absorption,
distribution, metabolism, exeretion {ADME)
between laboratory species and humans, and
existing data including teratology endpoints as
a subset of a repreoductive toxicity study.
Supplemental Studies may be required.

Reproductive toxicity studies provide information
on male and female reproductive function and
prenatal and postnatal developmental effects in
the offspring. The required two—generation
reproductive toxicity study shall examine only
first litters in each generation unless adverse
or suspect reproductive or developmental affects
are observed, in which case second litters may be
required from at least one generation.

Results  from the  subchronic  study, the
reproductive toxicity and terateology studies, and
SBupplemental Studies will be used to calculate a
MAL for the test substance based on the NUAEL of
the most appropriate species and towic effect
{see Appendix A, Section 3.0.2 and Table AS).
The need for further supplemental testing will be
evaluated by comparing the estimated exposure
concentration and the calculated MAL, If the
estimated exposure concentration exceeds the MAL,
additional studies may be undertaken to more
precisely define the highest HNOAEL for the
pertinent endpoint{s}. The MAL may then be
recalculated from the full complement of data.
Should the estimated exposure concentration
exceed the MAL which was derived from one or more
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subechronic studies, then data from a chronic
study (preferably in the rat and via the oral
route} shall be submitted, Exposure to the
compound or product will be allowed at or below
the MAL in water. Genetic teoxicity, subchronic,
and reproductive and teratology studies comprisze
the minimum testing requirements, provided
exposure to the compound is less than or equal to
the HAL, When chronic toxicity data are
provided, a new HMAL shall be calculated from
these results and shall supersede any MAL derived
from studies of shorter duration. Should that
estimated exposure concentration continue to
excesed the chronie MAL, the mamufacturer may
adjust product formulation or dose to reduce or
eliminate the presence of the contaminant at the
tap, Supplemental Studies may be useful to
further define the relevance to humans of results
observed in genetic toxicity, subchronic,
reproductive, teratology, and chronic studies.

LEVEL IV (POTENTTAL HUMAN EXPGSURE FROM DRINKING
WATER AT CONCENTRATIONS >1000 PPB)

Level IV toxicity testing guidelines include all
requirements of Level III, as well as a chrenic
toxicity study {(which may include a long-term
vancer bloassay), and, if indicated, Supplemental
Studies. {(NOTE: Unlike Level 1 in which a
long~term cancer bioassay is dependent on
positive or equivocal results from the genetic
toxicology studies, level IV guidelines require
a long-term feeding study for chronmic toxicity,
including cancer endpoints, with no consideration
to the outcome of genetic toxicity tests,)

Results from the testing at this level shall be
used teo calculate a MAL for the test substance
based on the NOAEL of the most appropriste
gpecies and toxic effect (see Section 3.2 and
Table A5). Presence of the test substance in tap
water shall be deemed acceptable at or below the
MAL. Tf estimated exXposure concentrations exceed
the MAL, the manufacturer may adjust the product
formulztion or application rate to reduce or
eliminate the presence of the contaminant at the
tap. Supplemental Studies may be useful to
further define results observed in testing at
this level.

APPLTCATION VERIFICATION: The applicant shall certify
that, to the best of the applicant‘'s knowledge, the
information is accurate and complete.

A-5
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3.0 RISK ESTI%ATIG&: Calculation of the Maximum Allowable Level (MAL)

3.0.1

3.0.2

REGULATED CONTAMINANTS: If a substance is regulated by
EPA's National Primary Drinking Water Regulations, the
MAL for contribution by a single product shall not
exceed ten (10) percent of the U.5. EPA final Maximum
Contaminant Level (MCL} as cited in Appendix E.
Exposure to the substance in water shall be deemed
acceptable at or below the MAL. The estimated exposure
concentrations for test substances shall be determined
ag described in Appendix B. Alternate estimates of
levels of the substance contributed tec the water shall
be substantiated by the applicant, (NOTE: If the
manufacturer reguests review relevant teo Canadian
requirements, the certifying agency may consider
alternative regulatory levels; e.g., Canadian Maximum
Acceptable Concentrations [MACs] as cited in Appendix
F.)

UNREGULATED CONTAMINANTS: The Maximum Drinking Water
Levael (MDWL} shall be calculated, as follows, depending
on whether the substance is determined to be a
noncarcinogen or carcinogen. For purposes of this
standard, a substance is considered a carcinogen if it
meats the UISEPA criteria for classification as group 4,
B,, or B, as defined in the cuorrent EPA guidelines
(1982) for risk assessment. The Maximwm Allowable
Level (MAL) for a substance contributed by a single
product and pot regulated by EPA's National Primary
Drinking Water Regulations shall not exceed ten {(10)
percent of the Maximum Drinking Water Level (HMDWL).
Occurrence  of the substance in  water shall be
acceptable at or below the MAL. The estimated exposure
concentrations for test substances shall be determined
as described in Appendix B for each product category.
Alternate estimates of concentrations of substances
contributed to the water shall be substantiated by the
applicant.

NONCARCINOGENS:  For noncarcinogenic effects, the
general formula for determining the Maximum Drinking
Water Level (MDWL) is as follows:

NOAEL! = RfD
UF{s)
then,

(RfD) {(BW)
I = MDWL

YIf no NOAEL is available the Lowest-Observed-Adverse-Effect-Level (LOABL}
may be used with a corresponding increase (1X to 10X) in the uncertainty factor.
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Where:

NCAEL = Highest No-Observahle~
Adverse~Effect-Level for most
appropriate specles and toxic
effect (mg/kg/day)

BW = Assumed body weight of
individual to be protected
(kg) {generally 10 kg for
& child, 50 kg for evaluation
¢f a reproductive toxicant,
and 70 kg for an adult)

REfD = Reference dose based con
highest NOAEL and indicating
levels of exposure unlikely
to cause injury {(mg/kg/day}.
This is equivalent to the
Acceptable Daily Intsake
(ADT) used by the World
Health Organization (WHO3,

IFE = lUncertainty factors based
upon the applicability of
the test data in
extrapolating to actual
conditions of human exposure
{see Table A5). These are
often referred to as safety
factors.

I = Intake; Assumed average daily
drinking water consumption
{liters/day) (generally 1
liter for a child and 2
liters for an aduit)

MDWL = Maximum Drinking Water Level
{mg/L} (Based on lowest RfD)

CARCINOGENS: VFor chemical carcinogens, the following
aszzumptions shall be applied to the estimation of risk
in the abgence of toxicologic, metabolice,
pharmacekinetic, physiologle, or mechanistic data to
the contrary:

&, Lifetime incidence in humans is taken to be the
same as in animals receiving an equivalent dose
rate,
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B. The linearized multi-stage model is appropriate

for low-dose extrapolation, and the wupper 95%

confidence limit on risk of the linear term is

appropriate for expressing the upper-bound of
potency,

C. Animal doses are converted te human—equivalent
doses using a surface area correction,

D. Humans are taken to be as sensitive to ‘the
carcinogenic influence of the substance as the
most sensitive animal species.

E, If the cancer study is terminated prematurely,
lifetime incidence is calculated to increase by
the third power of age.

F. Human data are prefereble tc animal data as a
basis for estimating risk. For human data, the
method of analysis 1s tailored to the
completeness and quality cof data available., A
model that is ilinear at low dose is used for
extrapeolation, Negative {i.e., no ssscciatieon)
epidemiologic human data can be used to suggest
a theoretical upper-limit of risk.

G. The general formula for determining the MDWL is
' as follows:
© (R) (BW) = MDWL

gi* (I)
Where:

R = Acceptable risk level (i.e.,

107%)
BW = Assumed body weight of

protected dindividual (kg)
(usually 70 kg for an adult)

gl#* = Slope factor for humans for
the linsarized multistage
risk assessment model
{mg/kg/day)

I = Intsake; Assumed average daily

drinking water consumption
(liters/day) (generally 2
liters/day)

MDWL = Mawimum Drinking Water Level
(mg/L)
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APPENDIX E

U.S. ENVIRONMENTAL PROTECTION AGENCY
NATIONAL PRIMARY DRYNKING WATER STANDARDS (JULY 1987)7

Primary Contaminant

Regulated MCL
{ppb or ug/L unleas
otherwizse noted)

Inorganics
Arsenic
Barium
Cadmium
Chromium
Fluoride
Lead
Hercury
Nitrate ~ ¥
Selenium
Silver

Organics
Benzene
Carbon Tetrachloride
1,2 Dichloroethans
1,1 Dichloroethylene
p-Dichlorobenzene
Endrin
Lindane
Methoxychlor
Total Trihalomethanes
Toxsaphene
Trichleoroethylene
1,1,1 Trichloroethane
Vinyl Chloride
2,4,5-TF Silvex
2,40

Radicnuclides
Gross Alpha
fross Beta
Radium - 226
Strontium - S0
Tritium

50

10
100

<3 pic/L
<5 piC/L
5 pic/L?
8 pic/L?
20000 piC/L?

'The reader is encouraged to consult the National Primary Drinking Water
Regulations for the most recent MCLs.

®Only if gross alpha or gross beta results (as appropriate) are greater than
the MCL specified, are the other primary radionuclides analyzed for.
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CHEMICAL NAME/
SYNONYM

Ferric Sulfate
Ferric Tersulfate
Ferrous Sulfate
Filtration Control
Florocid

Fluorite
Fluosilicic Acid
Fluorspar
Foamers

Frac Sands

Glassy Sodium Phosphate

Graham’s Salt

Gravel

Grouts

HPAM

Hydrated Lime
Hydrochloric Acid
Hydrofluosilicic Acid
Hydrolyzed Polyacrylamide
Hydroxyapatite

Iodine

Iron (II) Sulfate

CHEMICAL PRCDUCT INDEX

Appendix H

(cont.)
éECT[ON TABLE NAME USED
REFERENCE REFERENCE IN STANDARD
Section 4 Table 1 same
Section 4 Table 1 see Ferric Sulfate
Section 4 Table 1 same
Section 8 Table 5 same
Section 7 Table 4 see Sodium Fluoride
Section 7 Table 4 see Calcium Fluoride
Section 7 Table 4 same
Section 7 Table 4 see Calcium Fluoride
Section 8 Table 5 same
Section 8 Table 5 same
Section 5 Table 2 see Scdium Polyphosphates,
Glassy
Sec‘tion 5 Table 2 see Sodium Polyphosphates,
Glassy
Section 8 Table 5 same
Section 8 Table 5 same
Section 4 Table 1 see Hydrolyzed Polyacr};lamide
Section 5 TaLIe 2 see Calcium Hydroxide
Section 5 Table 2 same
Section 7 Table 4 see Fluosilicic Acid
Section 4 Table 1 sarme
Section 7 Table 4 see Tricalcium Phosphate
Section 6 Tabie 3 same
Section 4 Table 1 Ferrous Sulfate
H-4

CHEM
SYNO:

Iron (]
Iron (
Iron 1
KTPP
Kaloni
Lime

Limesl
Liquid
Liquid
Loss (
Lubric
MKP

MSP

Magnt
Magn«
Magni
Magn
Magn
Mong
Monc
Mono
Mono
Mono

Mono

Mono




