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SUPERIOR COURT OF THE STATE OF CALIFORNIA 

COUNTY OF SAN FRANCISCO 

) 
PEOPLE OF THE STATE OF CALIFORNIA ) No. 948017 
ex. rel. DANIEL E. LUNGREN, )
Attorney General of the State of ) CONSENT JUDGMENT AS TO 
California, ) DEFENDANTS AMERICAN 

) STANDARD, INC., ELKAY 
Plaintiffs, ) MANUFACTURING COMPANY, MASCO 

) CORPORATION OF INDIANA, MOEN 
vs. ) INCORPORATED, UNIVERSAL

) RUNDLE CORPORATION; ELJER 
AMERICAN STANDARD, INC.; et al., ) MANUFACTURING, INC.; UNITED 

) STATES BRASS CORPORATION 
Defendant. ) _________________________________) 

1. Introduction 

1.1. On December 15, 1992, the Attorney General of the 

State of California ("Attorney General"), on behalf of 

People of the State of California, ("People") filed a 

Complaint for Civil Penalties and Injunctive Relief 
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("Complaint") in San Francisco County Superior Court 

("Action"). American Standard, Inc., Elkay Manufacturing 

Company, Masco Corporation of Indiana, Moen Incorporated, 

Universal-Rundle Corporation, Eljer Manufacturing, Inc. and 

United States Brass Corporation are among the defendants 

named in the Complaint, and are hereinafter referred to as 

"Settling Defendants." 

1.2. Settling Defendants are corporations that employ more 

than ten persons and manufacture and/or sell faucets to 

persons in the State of California. For purposes of this 

Consent Judgment, the term "faucet" shall have the meaning 

set forth in section 15 hereof. 

1.3. The People's Complaint alleges that Settling 

Defendants have sold faucets containing lead as a 

constituent of brass used in the manufacture of the faucets, 

that under certain conditions this lead leaches into water 

in the faucets, and that the resulting exposures and 

discharges from residential use of such faucets violates 

provisions of the Safe Drinking Water and Toxic Enforcement 

Act of 1986, Health and Safety Code sections 25249.5 and 

25249.6. ("Proposition 65"), and Business and Professions 

Code sections 17200 et seq. ("Unfair Competition Act"), by 

knowingly and intentionally exposing persons to a chemical 

known to the State of California to cause reproductive 

toxicity and cancer, without first providing a clear and 

reasonable warning to such individuals, and by knowingly 

discharging or releasing such chemicals into a source of 

drinking water. 
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1.4. On December 15, 1992 the Natural Resources Defense 

Council and the Environmental Law Foundation (•Private 

Plaintiffs"), filed a complaint, which was subsequently 

amended, against Settling Defendants and certain other 

defendants, with similar material allegations of fact. 

1.5. For purposes of this Consent Judgment only, the 

parties stipulate that this Court has jurisdiction over the 

allegations of violations contained in the Complaint and 

personal jurisdiction over each Settling Defendant as to the 

acts alleged in the Complaint, that venue is proper in the 

County of San Francisco, and that this Court has 

jurisdiction to enter this Consent Judgment as a resolution 

of all claims which were or could have been raised in the 

Complaint based on the facts alleged therein. 

1.6. On May 5, 1994, the Superior-Court sustained a 

demurrer filed by the Settling Defendants and certain other 

defendants who demurred to the first and second causes of 

action in the Complaint, on the ground that water standing 

in a faucet is not a "source of drinking water," such that 

there would be a discharge prohibited by Proposition 65. On 

June 12, 1995 the Court of Appeal denied the Attorney 

General's writ petition, issuing an opinion finding that 

faucets and the water within them are not a "source of 

drinking water" under Proposition 65. On July 24, 1995, the 

Attorney General and certain private parties including the 

Private Plaintiffs, who were granted leave to intervene, 

petitioned the California Supreme Court for review. 
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1.7. For the purpose of avoiding prolonged litigation, the 

parties enter into this Consent Judgment as a full 

settlement of all claims that were raised in the Complaint 

based on the facts alleged therein, or which could have been 

raised in the Complaint arising out of the facts alleged 

therein. By execution of this Consent Judgment, Settling 

Defendants do not admit any violations of Proposition 65 or 

the Unfair Competition Act or any other law and specifically 

deny that they have committed any such violations. Nothing 

in this Consent Judgment shall be construed as a decision by 

the Court on any issue of law or fact or as an admission by 

any party of any fact, issue of law or violation of law, nor 

shall compliance with the Consent Judgment constitute or be 

construed as an admission by any party of any fact, issue of 

law, or violation of law. Nothing in this Consent Judgment 

shall prejudice, waive or impair any right, remedy or 

defense the Attorney General and Settling Defendants may 

have as to each other in any other or future legal 

proceedings unrelated to these proceedings, the facts 

alleged in the Complaint, or matters covered by this Consent 

Judgment. However, this paragraph shall not diminish or 

otherwise affect the obligations, responsibilities and 

duties of the parties under this Consent Judgment. 

1.8. The Attor~ey General, on behalf of the People, has 

filed a proof of claim in United States Brass Corporation's 

bankruptcy proceeding currently pending in Sherman, Texas 

("U.S. Brass Bankruptcy Proceeding•), asserting $1 million 

in civil penalties and restitution (the •people's Claim"). 
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1 2. Test Methods and Statistical Analysis 

2 2.1. Covered Products manufactured by each Settling 

3 Defendant and shipped after December 31, 1996 for sale in 

4 California shall be tested in accordance with NSF 

International Standard 61, section 9 (the "NSF Protocol") as 

6 adopted by NSF and in effect on August 1, 1995. Such 

7 testing shall be completed as soon as reasonably possible, 

8 but not later than December 31, 1996. In applying the NSF 

9 Protocol to Covered Products, all provisions of the NSF 

Protocol shall be followed, including but not limited to the 

11 use of Test Statistic Q as defined in Appendix B, section 

12 12.11 of the NSF Protocol (the "NSF Test Statistic Q"). In 

13 meeting the requirements of this Consent Judgment, any 

14 Settling Defendant may test product lines of Covered 

Products, as provided for in section 8.1 of Appendix B of 

16 the NSF Protocol, or test Covered Products which are of 

17 "Similar Application" as that term is used in. section 9.2.2 

18 of the NSF Protocol. A copy of the NSF Protocol is attached 

19 to this Consent Judgment as Exhibit A. For purposes of this 

Consent Judgment, the term "Covered Products" shall have the 

21 same meaning as set forth in Exhibit B to this Consent 

22 Judgment. 

23 2.2. In the event that the NSF Protocol is amended in a 

24 manner that either yields the same or more stringent results 

(i.e., it produces a numerical result which is the same or 

26 greater than would be produced pursuant to the current 

21 version of the NSF Protocol), any Settling Defendant may, at 

28 its sole option,.elect to use the revised version of the NSF 
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Protocol to demonstrate compliance with this Consent 

Judgment. Any Settling Defendant so electing shall provide 

written notice to the Attorney General as part of its next 

regular submission pursuant to Section 5 hereof. 

2.3. The use of the NSF protocol, and the standards set 

forth in the Consent Judgment, are based on determinations 

concerning the nature of the laboratory test used and its 

relationship to actual and specific conditions of faucet use 

and consumption, including factors such as the length of 

time the water dwells in the faucet, the chemical properties 

of the water, the pattern of consumption of water from the 

faucet and other factors unique to faucets. This Consent 

Judgment, including but not limited to the warning standard 

set forth in section 3.1 and the lead reduction levels set 

forth in section 4.1, is accepted by the parties, including 

the Attorney General in the name of the People, solely for 

purposes of resolving issues disputed with respect to the 

Settling Defendants in this action, including future 

compliance by Settling Defendants with this Consent Judgment 

and shall not be used for any other purposes in the 

prosecution or defense of this Action. 

3. Clear and Reaso~able Warnings 

3.1. Warning standard. Each Settling Defendant shall 

provide warnings in the manner set forth in this Consent 

Judgment for any Covered Product it manufactures or ships 

for sale for use in California, for which the intended uses 

include use in a residential kitchen (a •Residential Kitchen 

Faucet"), unless the NSF Test Statistic 0 for that Covered 
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1 Product is less than or equal to 5 micrograms. Each 

2 Settling Defendant shall provide warnings in the manner set 

3 forth in this Consent Judgment for any Covered Product other 

4 than a Residential Kitchen Faucet for which the NSF Test 

_s. _Statistic Q exceeds 11 micrograms. 

6 3.2. Form of Warning. For each Covered Product requiring 

7 a warning pursuant to this-Consent Judgment, which is 

8 manufactured 30 or more days after the date of entry of this 

9 Consent Judgment, but prior to December 31, 1996, for sale 

10 in California by a Settling Defendant, each Settling 

11 Defendant shall provide a warning, where required by this 

12 Consent Judgment, in the form set forth in Exhibit D to the 

13 Modified Preliminary Injunction entered by the Court on 

14 September 9, 1994, which is set forth as Exhibit C to this 

15 Consent Judgment, or in the form set forth in Exhibit D to 

16 this Consent Judgment (including the incorporation of 

17 warnings anywhere in the instructions for installation, 

18 maintenance or use enclosed with individual packages of 

19 Covered Products), or in the form set forth in Exhibit E to 

20 this Consent Judgment. For any Covered Product requiring a 

21 warning pursuant to this Consent Judgment which is 

22 manufactured by a Settling Defendant on or after 

23 December 31, 1996 for sale in California, such Settling 

24 Defendant shall provide a •hang tag• warning, securely 

25 affixed to the Covered Product, with the form, size and 

26 content set forth in Exhibit E. 

27 3.3. Alternative Warning Requirements. If, with_respect 

28 	 to Covered Products, the People permit any other warning 
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standard (i.e., the NSF Test Statistic 0 above which a 

warning is required by this Consent Judgment) or vary the 

permissible manner, form, size or content of warning by way 

of settlement or compromise with any other person in the 

course of doing business, or any other entity, or if another 

warning standard; manner, form, size or content of warning 

is incorporated by way of a final judgment as to any other 

person in the course of doing business, or any other entity, 

then any Settling Defendant may, at its sole option, give 

warnings on the same terms as provided in those settlements, 

compromises or judgments. 

4. Lead Reduction 

4.1. In lieu of making a payment in satisfaction of the 

People's claims for civil penalties, restitution or 

disgorgement, in the amount of $1.00 per Covered Product 

manufactured and shipped for sale in California by each 

Settling Defendant between February 27, 1988 and the date of 

entry of this Consent Judgment, Covered Products 

manufactured and shipped by Settling Defendants for sale or 

use within the State of California shall have an NSF Test 

Statistic Q that complies with the levels set forth below: 

a) By no later than December 31, 1996, all Covered 

Products shipped for sale in California shall·have an NSF 

Test Statistic Q less than or equal to 11 micrograms. 

b) Covered Products shall have an NSF Test Statistic 0 

less than or equal to 5 micrograms according to the 

following schedule: 

-a
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' meeting 5 micro~am 0 Test T~e 

65 December 31, 1996 

80 December 31, 1997 

90 December 31, 1998 

95 December 31, 1999 and 

thereafter 

For purposes of section 5 of this Consent Judgment, each 

Settling Defendant shall calculate the percentage of Covered 

Product meeting the levels set forth above by aggregating 

the units of all Covered Products it manufactures and ships 

for sale or use in California in the calendar year following 

the dates set forth above and determining the percentage of 

the total units that have an NSF Test Statistic 0 less than 

or equal to 5 micrograms. 

c) Notwithstanding the levels set forth in section 4.1(a) 

and (b), bubblers manufactured and shipped by Elkay 

Manufacturing Company for sale or use within the State of 

California, on or after December 31, 1995 and listed in 

Exhibit B (Covered Products), shall have an NSF Test 

Statistic 0 less than or equal to 1 microgram. 

4.2. In the event that a Settling Defendant fails to 

meet the requirements of section 4.1, the Attorney General 

shall, upon motion brought to enforce this Consent Judgment, 

obtain from such Settling Defendant a stipulated penalty for 

each Covered Product shipped in violation of this Consent 

Judgment, in accordance with Section 12 hereof. Such 

penalties shall be in addition to, and not in lieu of, any 
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injunctive relief available to enforce this Consent 

Judgment. 

5. Verification 

5.1. First Report. On or before the ninetieth day 

following entry of this Consent Judgment, for each Covered 

Product which has been tested in accordance with the NSF 

Protocol, each Settling Defendant shall submit to the 

Attorney General a schedule identifying, by model number or 

by model series, 

(a) each Covered Product it manufactures and ships for sale 

in California, and which is intended for use in a kitchen, 

for which the NSF Test Statistic 0 is less than or equal to 

5 micrograms; and 

(b) each Covered Product it manufactures and ships for sale 

in California, and which is intended for use other than in 

a kitchen, for which the NSF Test Statistic 0 is less than 

or equal to 11 micrograms. 

5.2. Second Report. On or before March 31, 1997, each 

Settling Defendant shall submit to the Attorney General a 

schedule identifying all Covered Products, by model number 

or model series, it manufactured for sale or use in 

California, as of December 31, 1996, for which the NSF Test 

Statistic 0 is greater than 11 micrograms. 

5.3. Additional Reports. Each Settling Defendant shall 

provide to the Attorney General on or before March 31, 1998 

a schedule showing, by model number or model series, all 

Covered Products it manufactures and ships for sale in 

California, for which the NSF Test Statistic 0 is: 

12017624 -10
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(a) for Covered Products intended for installation in 

a kitchen, less than or equal to 5 micrograms: 

(b) for Covered Products intended for installation 

in a kitchen, greater than 5 micrograms, but less than or 

equal to 11 micrograms; 

(c) any other Covered Product less than or equal to 

5 micrograms; and 

(d) any other Covered Product, greater than 5 

micrograms, but less than or equal to 11 micrograms. 

5.4. Each schedule required pursuant to this section 5 

shall be certified by an independent third party, selected 

by each Settling Defendant, which has a drinking water 

additives certification program accredited by the American 

National Standards Institute ("ANSI"). For each category 

reported pursuant to section 5.3, each Settling Defendant 

shall also report the percentage of total Covered Product 

shipped to California in the preceding calendar year that 

falls within such category. 

5.5. Each Settling Defendant shall make a submission as 

required under section 5.3 no later than March 31, 1998, and 

on or before March 31 of every year thereafter (for the 

preceding calendar ye~r), until the submission establishes 

that at least 95% of Covered Products manufactured for sale 

in California by such Settling Defendant have an NSF Test 

Statistic Q less than or equal to 5 micrograms, as required 

by this Consent Judgment. One year following the date upon 

which a Settling Defendant makes a submission that 

establishes that at least 95% of Covered Products 

1201762~ -11
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manufactured for sale in California during the intervening 

twelve month period by such Settling Defendant have an NSF 

Test Statistic Q less than or equal to 5 micrograms, such 

Settling Defendant shall submit to the Attorney General a 

final report establishing that at least 95% of Covered 

Products manufactured for sale in California by such 

settling Defendant have an NSF Test Statistic 0 less than or 

equal to 5 micrograms, as required by this Consent Judgment. 

5.6. Until a Settling Defendant's submission establishes 

that at least 95% of Covered Products manufactured for sale 

in California by such Settling Defendant have an NSF Test 

Statistic 0 less than or equal to 5 micrograms, as required 

by this Consent Judgment, such Settling Defendant shall 

submit a schedule showing changes to the schedule required 

under section 5.3: 

{a) each time it adds a new or different Covered Product 

to its product line manufactured for sale i~ California; 

and 

(b) each time there is a change of design or manufacturing 

process where such change could reasonably be expected to 

produce a change in the NSF Test Statistic 0 sufficient to 

cause the Covered Product to be classified in a different 

category in the schedule required by section 5.3. · 

For purposes of this Consent Judgment, a Covered Product is 

new, or different from existing Covered Products if such 

Covered Product does not qualify for inclusion as a 

representative member of a product line, as provided for in 

section 8.1 of Appendix B of the NSF Protocol or is not of 
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"Similar Application• as that term is used in section 9.2.2 

of the NSF Protocol. 

5.7. Any documents provided to the Attorney General under 

this section shall not, without the permission of the 

submitting party, be made available to the public unless 

required by the California Public Records Act or other laws, 

or except as part of presenting such records to a court as 

part of any proceeding. If a request for such records under 

the California Public Records Act or other law is made, the 

Attorney General shall respond to the request in the manner 

he determines is required by law. The Attorney General 

shall immediately notify the Settling Defendant whose 

Covered Product is at issue, of the receipt of any such 

request, and shall provide written notice to each such 

Settling Defendant 10 days prior to releasing any records 

pursuant to such a request. The Attorney General shall 

immediately notify the Settling Defendant of his intent to 

use such records in, or produce such records for, any court 

proceeding, other than a proceeding to enforce the terms of 

this Consent Judgment, and shall provide written notice to 

the Settling Defendant at least 10 days prior to such use, 

unless the time allotted by the subject court necessitates a 

more limited period of notice, in which case the Attorney 

General shall provide notice to the Settling Defendant by 

telephone at least 48 hours prior to the court proceeding 

giving rise to the claim of necessity. 

5.8. The Attorney General may request additional 

information in support of the reports required pursuant to 

12017624 -13



1 this Consent Judgment at any t~e and may, upon a showing of 

2 good cause, move to obtain from each Settling Defendant, 

3 such additional information as is reasonable and necessary 

4 to verify the accuracy and truthfulness of the reports 

S_required pursuant to this section 5. 

6 6. Duties LLmited to California 


7 This Consent Judgment shall have no effect on Covered 


8 Products sold by Settling Defendants for use outside the 


9 State of California. 


10 7 . Litigation Costs 

11 No later than 30 days after entry of this Consent Judgment, 

12 Settling Defendants collectively, except U. S. Brass, shall 

13 pay the sum of $50,000 as reimbursement for the People's 

14 costs and fees in investigating and prosecuting this action. 

15 Said payment shall be made by delivery of certified funds 

16 payable to the California Public Health Foundation at 

17 2001 Addison Street, Suite 210, Berkeley, California, (Attn: 

18 James Simpson, General Counsel), for deposit to the 

19 Environmental Health Account where it shall be used by the 

20 Attorney General to reimburse expenses incurred in this case 

21 or for investigating and prosecuting other matters 

22 concerning Proposition 65. The parties to this Consent 

23 Judgment also anticipate that this Fund may be used for the 

24 investigation and prosecution by the Attorney General of 

25 parties who are not defendants in this Action, but who may 

26 be manufacturing, importing, distributing or selling faucets 

27 in violation of Proposition 65. Except as specifically 

28 
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provided in this Consent Judgment, each side shall bear its 

own costs and attorney's fees. 

8. Lead Information Fund 

8.1 Pursuant to this Consent Judgment and in 

consideration of the Consent Judgment that will concurrently 

be entered in the NRDC Action with respect to these Settling 

Defendants, Settling Defendants collectively shall pay 

$100,000 to a non-profit entity designated by the Attorney 

General to be used by agreement with the Attorney General, 

in consultation with Natural Resources Defense Council, the 

Environmental Law Foundation and the Settling Defendants, to 

fund activities relating to the education.of the general 

public concerning lead.in tapwat~r, which may include 

dissemination of information concerning leaching of lead 

from faucets, or free or reduced cost testing for lead in 

tapwater, or investigation of drinking water contamination 

that may violate Proposition 65. u.s. Brass shall make a 

payment of $30,000 of the $100,000 payment required by this 

section in accordance with section 8.2 hereof, and the other 

Settling Defendants shall collectively pay the remaining 

$70,000 by delivery of certified funds to the party 

designated by the Attorney General within 30 days after 

entry of this Consent Judgment as to Settling Defendants. 

8.2 Within thirty (30) days after entry of this Consent 

Judgment, u.s. Brass shall file a motion with the Bankruptcy 

Court for the Eastern District of Texas, Sherman Division 

(the •Bankruptcy Court•) seeking approval of a compromise 

and settlement of the People's Claim. In settlement of this 

12017624 -15
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claim, the People shall have an Allowed General Unsecured 

Claim against u.s. Brass in the amount of $30,000 on which 

distributions shall be made in accordance with the plan of 

reorganization that is confirmed by the Bankruptcy Court. 

u.s. Brass will take all reasonable steps to secure approval 

of the compromise and settlement. The Attorney General 

shall reasonably cooperate with u.s. Brass in its efforts to 

secure such approval. The entry of an order by the 

Bankruptcy Court approving the compromise and settlement 

(the "Compromise Order") is a condition precedent to the 

Consent Judgment becoming effective as to U.S. Brass. 

Distributions on account of the People's Claim shall be made 

to the fund created pursuant to section 8.L of this Consent 

Judgment. Upon entry of the Compromise Order, the Attorney 

General shall submit to the Bankruptcy Court an order 

withdrawing the People's Claim. 

9. Action by Private Plaintiffs 

This Consent Judgment is entered in conjunction with a 

Consent Judgment filed in Natural Resources Defense Council, 

et al. v. Price Pfister, Inc., et al., S.F. Superior Ct. 

No. 948024, as to Settling Defendants. In conjunction with 

said Consent Judgment, this Consent Judgment provides a 

complete resolution of all claims which were or could have 

been made against the Settling Defendants based on the facts 

alleged in the Private Plaintiffs' action. 

10. Modification of Consent Judgment 

This Consent Judgment may be modified by written agreement 

of the Attorney General and the Settling Defendant to whom 

12017624 -16
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the modification applies, after noticed motion, and upon 

entry of a modified Consent Judgment by the Court thereon, 

or upon motion of the Attorney General or any Settling 

Defendant as provided by law and upon entry of a modified 

Consent Judgment by the Court. 

11. 	 Additional Enforcement Actions; Continuing 


Obligations 


By entering into this Consent Judgment, the People do not 

waive any right to take further enforcement actions with 

respect to matters not addressed by section 15 of this 

Consent Judgment. 

12. 	 Enforcement of Consent Judgment 

The Attorney General may, by motion or order to show cause 

before the Superior Court of San Francisco, enforce the 

terms and conditions contained in this Consent Judgment. In 

any such proceeding the Attorney General shall seek to 

enforce this Consent Judgment by seeking injunctive relief 

and/or stipulated penalties, which the Attorney General 

shall recover in the amount of $1.00 for each Covered 

Product sold for installation in a residential setting in 

violation of this Consent Judgment. In no event shall the 

same Covered Product be subject to more than one stipulated 

penalty, including but not limited to any stipulated penalty 

sought by the Private Plaintiffs pursuant to the Consent 

Judgment entered in NRDC et al·v. Price-Pfister et al, S.F. 

Superior Court No. 948024. 
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13. Application of Consent Judgment 

This Consent Judgment shall apply to and be binding upon 

the People and the Settling Defendants, their divisions, 

subdivisions, and the successors or assigns of any of them. 

For purposes of this Consent Judgment, the term "Settling 

Defendants" shall be deemed to include direct and indirect 

subsidiaries of Masco Corporation that manufacture faucets. 

14. Authority to Stipulate to Consent Judgment 

Each signatory to this Consent Judgment certifies that he 

or she is fully authorized by the party he or she represents 

to stipulate to this Consent Judgment and to enter into and 

execute the Consent Judgment on behalf of the party 

represented and legally to bind that party. 

15. Claims Covered 

This Consent Judgment is a final and binding resolution 

between the People and each Settling Defendant, of any 

violation of Proposition 65, Business and Professions Code 

Sections 17200 et seq., or any other statutory or common law 

claim that could have been asserted against any of them for 

failure to provide clear, reasonable, and lawful warnings of 

exposure to lead that leaches into water that passes through 

faucets, including but not limited to Covered Products 

manufactured, sold or distributed by each Settling 

Defendant, or from knowingly discharging lead into any 

source of drinking water in violation of Proposition 65 as a 

result of the use of each Settling Defendant's faucets, 

including but not limited to Covered Products, manufactured, 

sold or distributed by each Settling Defendant, or any other 
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claim based on the facts alleged in the Complaint, whether 

based on actions committed by any of the Settling 

Defendants, or by any entity within their chain of 

distribution, including, but not limited to, retail sellers 

and any other person in the course of doing business, with 

respect to faucets manufactured, sold or distributed by a 

Settling Defendant. As between the People and any Settling 

Defendant, compliance with the terms of this Consent 

Judgment resolves any issue, now and in the future, 

concerning compliance by any Settling Defendant, its parent, 

subsidiaries or affiliates, and its customers, distributors, 

wholesalers, retailers or any .other person in the course of 

doing business who may use, maintain or sell faucets 

manufactured, sold or distributed by a Settling Defendant, 

with the requirements of Proposition 65 and the Unfair 

Competition Act with respect to lead in its faucets, 

including but not limited to Covered Products, and any 

resulting consumer exposure or discharge into drinking 

water. For purposes of this Consent Judgment, the term 

"faucet" shall mean a device from which water empties into a 

sink, tub or drain and which provides drinking water to the 

consuming public, including hot water dispensers and similar 

products, but excluding drinking water fountains other than 

bubblers listed in Exhibit B as Covered Products. Nothing 

in this section shall be construed to affect the liability 

of any defendant in this Action, other than the Settling 

Defendants. 
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16. Use of Documents 

The Attorney General shall not use documents that any 

Settling Defendant has produced in the course of this Action 

or in settlement discussions during the course of this 

Action in a manner that would violate the Protective Order 

entered in this Action without first obtaining the written 

consent of the Settling Defendant that produced the 

document(s) in question. The Protective Order is hereby 

incorporated into this Consent Judgment as if fully set 

forth herein. 

17. Retention of Jurisdiction 

This Court shall retain jurisdiction of this matter to 

implement the Consent Judgment. 

18. Provision of Notice 

18.1. When any party is entitled to receive any notice or 

report under this Consent Judgment, the notice or report 

shall be sent by overnight courier service to the person and 

address set forth in this paragraph. Any party may modify 

the person and address to whom notice is to be sent by 

sending each other party notice by certified mail, return 

receipt requested. Said change shall take effect for any 

notice mailed at least five days after the date the return 

receipt is signed by the party receiving the change. 
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1 18.2. Notices or reports shall be sent to the following: 

2 For the Attorney General: 
Edward G. Weil 

3 Deputy Attorney General 
2101 Webster Street, 12th Floor 

4 Oakland, CA 94612 
Telephone: 510-286-1362 

5_ Telecopier: 510-286-4020 

6 For American Standard, Inc.: 
Office of the Secretary 

7 American Standard Inc. 
One Centennial Avenue 

8 P.O. Box 6820 
Piscataway, NJ 08855-6820 

9 Telephone: 908-980-2300 

10 For Elkay ManufacturinV Company: 
President, Elkay Divis~on 

11 Elkay Manufacturing Company 
2222 Camden Court 

12 Oak Brook, IL 60521 
Telephone: 708-574-8484 

13 Telecopier: 708-574-8629 

14 For Masco Corporation of with a copy to: 
Indiana: 

15 
General Counsel Michele Corash, Esq. 

16 Masco Corporation Morrison and Foerster 
21001 Van Born Road 345 California Street 

17 Taylor, MI 48180 San Francisco, CA 94104 
Telephone: 313-374-6358 Telephone: 415-677-7124 

18 Telecopier: 313-374-6135 Telecopier: 415-677-6284 

19 For Moen Incorporated: with a copy to: 

20 Office of the President Office of the General Counsel 
Moen Incorporated American Brands Inc. 

21 25300 Al Moen Drive PO Box 811 
P.O. Box 8022 1700 East Putnam Avenue 

22 North Olmsted, OH 44070-8022 Old Greenwich, CT 06870 
Telephone: 216-962-2000 Telephone: 203-698-5150 

23 Telecopier: 216-962-2725 Telecopier: 203-698-5172 

24 For Universal-Rund1e 
Corporat~on: 

25 Office of the General Counsel 
NORTEK Inc. 

26 50 Kennedy Plaza 
Providence, RI 02903 

27 Telephone: 401-751-9844 

28 
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1 For Eljer Manufacturing, Inc. with a copy to: 

2 Vice President and General 
Counsel 

Kurt Weissmuller, Esq. 
McClintock, Weston, Benshoof, 

3 

4 

5 

17120 Dallas Parkway 
Dallas, TX 75248 
Telephone: 214-407-2600 
Telecopier: 214-407-7238 

Rochefort, Rubalcava & MacCuish 
444 South Flower Street 
Los Angeles, CA 90071 
Telephone: 213-623-2322 
Telecopier: 213-623-0824 

6 For United States Brass with a copy to: 
Corporat~on: 

7 
Vice President and General Kurt Weissmuller, Esq. 

8 Counsel McClintock, Weston, Benshoof, 

9 
17120 Dallas Parkway 
Dallas, TX 75248 

Rochefort, Rubalcava & MacCuish 
444 South Flower Street 

10 
Telephone: 214-407-2600 
Telecopier: 214-407-7238 

Los Angeles, CA 90071 
Telephone: 213-623-2322 
Telecopier: 213-623-0824 

11 

12 19. Pending Proceedings 

13 This Consent Judgment is in no way contingent on the 

14 outcome of the pending proceedings in People v. Superior 

15 Court (American Standard) (S.F. Superior Court No. 948017) 

16 or Natural Resources Defense Council, et al v. Price-

17 Pfister, et al (S.F. Superior Court No. 948024). Upon entry 

18 of this Consent Judgment, the Attorney General shall advise 

19 the court before which that proceeding is pending, if any, 

20 of the entry of this Consent Judgment. 

21 20. Individual Obligations 

22 Except as set forth in sections 7 and 8 hereof, the 

23 obligations of the Settling Defendants pursuant to this 

24 Consent Judgment are individual to each of them and are in 

25 

26 

27 

28 
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1 Dated: 

For Elkay Manufacturing Company 


2 


3 

4 Dated: 

For Masco Corporation of Indiana 


5 

6 

7 Dated: 

For Moen Incorporated 


8 


9 

10 Dated: 

For Universal-Rundle Corporation 


11· 

12 

13 
Fo~~nufacturing, 
~ v'/Ce...C?v~dJ Dated:

Inc. 
14 

15 

16 -#It~~~ llf'-}.Je--...1 Cc..-.t Dated: 
For United S~s Brass Corporation 

17 

18 

19 IT IS SO ORDERED, ADJUDGED AND DECREED. 

20 

21 
DATED: 

22 JUDGE OF THE SUPERIOR COURT 

23 

24 

http:llf'-}.Je
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1 Dated: 
For Elkay Manufacturing Company 

2 

3 

4 Dated: 
For Masco Corporation of Indiana 

6 

7 Dated: 
For Moen Incorporated 

8 

9 

e Corporat~on 
Dated: Jlu. ~ ..Jf' t2?Su , 

11· 

12 

13 Dated: 
For Eljer Manufacturing, Inc. 

14 

16 Dated: 
For United States Brass Corporation 

17 

18 

19 IT IS SO ORDERED, ADJUDGED AND DECREED. 

21 
DATED: 

22 JUDGE OF THE SUPERIOR COURT 

23 

24 

26 

27 

28 
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1 Dated: 
For Elkay Manufacturing Company 

2 

3 

4 Dated: 
For Masco Corporation of Indiana 

5 

6 

AUGUST 7 

8 
~M~~ Dated: 29, 1995

9 

10 Dated: 
For Universal-Rundle Corporation 

11 

12 

13 Dated: 
For Eljer Manufacturing, Inc. 

14 

15 

16 Dated: 
For United States Brass Corporation 

17 

18 

19 IT IS SO ORDERED, ADJUDGED AND DECREED. 

20 

21 
DATED: 

22 JUDGE OF THE SUPERIOR COURT 

23 

24 

25 

26 

27 

28 
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1 Dated: 
For Elkay Manufacturing Company 

2 

3 

4 Dated: August 28, 1995 
For Masc 1.ana 

5 

6 

7 Dated: 
For Moen Incorporated 

8 

9 

10 Dated: 
For Universal-Rundle Corporation 

11 

12 

13 Dated: 
For Eljer Manufacturing, Inc. 

14 

15 

16 Dated: 
For United States Brass Corporation 

17 

18 

19 IT IS SO ORDERED, ADJUDGED AND DECREED. 

20 

21 
DATED: 

22 JUDGE OF THE SUPERIOR COURT 

23 

24 

25 

26 

27 

28 
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1 no way collective or joint. No Settling Defendant shall be 

2 held responsible for the failure of any other Settling 

3 Defendant to comply with the terms hereof. 

4 21. Court Approval 

If this Consent Judgment is not approved by the Court, it 

6 shall be of no force or effect and cannot be used in any 

7 proceeding for any purpose. 

8 22. Execution in Counterparts 

9 The stipulations to this Consent Judgment may be executed 

in counterparts and/or by facsimile, which taken together 

11 shall be deemed to constitute one document. 

12 IT IS SO STIPULATED: 

13 DATED: DANIEL E. LUNGREN, Attorney--------------' 1995 
General of the State of 

14 California 
Ghief Assistant Attorney 
General 

THEODORA BERGER 
16 Assistant Attorney General 

CRAIG C. THOMPSON 
17 EDWARD G. WEIL 

SUSAN S. FIERING 
18 Deputy Attorneys General 

1.9 

By: Edward G. Weil 
Deputy Attorney General 

21 Attorneys for People 
of the State of 

22 California 

23 

24 
Dated: 

26 

27 

28 
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Exhibit A 

NSF Protocol as in effect on August 1, 1995 
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PREFACE 

In response to a competitive request for proposals from the U.S. Environmental Protection Agency 
(EPA). a Consortium led by NSF /memational (NSF) agreed to develop voluntary third-party consensus 
standards and a certification program for all direct and indirect drinking water additives. Other members 
of the Consortium include the American Water Works Association Research Foundation, 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 committee with oversight responsibility for the 
administration of the cooperative agreement. 1be Steering Committee provides guidance on overall 
administration and management of the cooperative agreement. Currently, the member organizations 
remain active in an oversight role. 

Two standards for additives products were developed. NSF Standard 60: Drinking Water Treatment 
Chemicals - Health Effects covers many of the water treatment chemicals, also known as direct 
additives. This standard, Standard 61: Drinking Water System Components- Health Effects, covers 
all indirect additives products and materials. Testing to determine the potential of a product to impart 
taste and/or odor to drinking water is not included in this standard. 

Standard 61 was developed to establish minimum requirements for the control of potential adverse human 
health effects from products which contact drinking water. It does not attempt to include product 
performance requirements which are currently addressed in other voluntary consensus standards 
established by such organizations as the American Water Works Association, the American Society for 
Testing and Materials, and the American National Standards Institute. Because this Standard 
complements the performance standards of these organizations, it is recommended that products also meet 
the appropriate performance requirements specified in the standards of such organizations. 

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

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

NSF Standard 61 was initially adopted by ANSI in 1989, and most recently, in 1993. NSF and all 
stakeholders, have worked since 1988 to complete Standard 61, by the inclusion of mechanical plumbing 
products. Devices used within the final one liter of the distribution system are covered under Section 9, 
and include end-point devices such as faucets, glass fillers, water coolers. residential ice makers, and 
supply stops. 

Section 9 was accepted by the NSF Joint Committee on Drinking Water Additives, and the NSF Council 
of Public Health Consultants. It was adopted by the NSF Board of Trustees on September 9, 1994, and 
is now finalized as NSF Standard 61, Section 9. 



DISCLAIMERS 


NSF 111lemaliontd (NSF), in perfonning its functions in accordance with its objectives, does not 
assume or undenake to discharge any responsibility of the manufacwrer or any ocher 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 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, loc:al) shall not be consuued as the agency's endorsement of NSF, its policies, or any 
of its standards. 

NSF standards provide basic criteria to promote and protect public health. Provisions for safety have 
not been included in this standard because governmental agencies or othernational 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 to the manufact:urer, regulatory agency, user, or certifying 
organization. 

-
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CONSORTIUM ORGANIZATIONS 


Popularly referred to as NSF, NSF /mU11QlioNll is a noncommercial agency. It is_ incorporated_ under 
the laws of Michigan as a not-for-profit organization devoted to research, educa11on, and serv1ce. It 
seeks to solve problems involving man and his environmenL It wishes to promote health and enrich 
the quality of life through conserving and improving that environment. Its fundamental principle of 
operation is to serve as a neutral medium in which business and industry, official regulatory agencies, 
and the public come together to deal with problems involving products, equipment, procedures, and 

- services related to health and the environment. It is conceived and administered as a public service 
organization. 

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

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

A WW A Research FOUDdatioa 

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 utility planning and management activities. 
AWWARF setves 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 to provide a communication link with the water 
utilities throughout North America and serve as the focal point for identification of research needs of 
the water supply industry with respect to the additives program. 

The Association or State Driakina Water Admiaistrators 

The Association of State Drinking Water Administrators (ASDWA) is a non-profit organization whose 
eligible membership is comprised of drinking water program administrators in each of the SO states 
and 7 U.S. territories. Through the organization, representatives speak with a collective voice to 
Congressional committees, the United States Environmental Protection Agency (EPA), professional 
and trade associations, water utilities, and the general public on issues related to state drinking water 
programs. With its mission of protecting the public health through assurance of high quality drinking 
water, and promoting responsible, reasonable, and feasible drinking water programs at the state and 
fede~al levels~ the Association is.~ valued contributor to the consonium, and 10 lhe program. It 
prov1des the hnk between the addJUves program and the state drinking water programs. 

v 



The Conference of State Health and Environmental Managers 

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

American Water Works Association 

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

• 	 advancing the knowledge of the design, construction. operation, water ueatment and 
management of water utilities; 

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

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

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

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

A WW A brings to the Consortium its established poslUon as the largest public drinking water 

association in North America, with a broad membership that includes utilities, consultants, 

manufacturers/distributors/ 

agents, contractors, and other organizations with a direct interest in drinking water. 
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NSF STANDARD 61, SECI10N 9 

DRINKING WATER SYSTEM COMPONENTS
HEALTH EFFECI'S 

SECTION 1. GENERAL 

1.0 	 SCOPE: This standard is intended to cover specific materials or products that come into 
contact with drinking wa&cr and/or in contact with drinking water treatment chemicals. 
The primary focus of the standard is on contaminants or impurities which may be 
impaned indirectly to drinking water. 1be products and/or materials covered include, but 
are not limited to process media (carbon. sand, etc.), protQCtive materials (coatings, 
linings, liners, etc.), joining and sealing materials (solvent cements, adhesives, welding 
materials, gaskets, etc.), pipes and related products (pipes, tanks, fittings, etc.), and 
mechanical devices used in treatment/transmission/distribution systems (valves, 
chlorinators, separation membranes, etc.). 

1.1 	 LIMITATIONS: The requirements of this standard are limited to addressing potential 
health effects, except where specific application and/or performance standards are 
referenced. The criteria set forth in this standard cover products produced by ogood 
manufacturing practices and generally recognized manufacturing processes. As the 
presence of unusual or unexpected impurities may be dependent upon the method of 
manufacblre and the quality of raw material used, products prepared by other than 
recognized methods of manufacture or with unusual raw materials shall be fully 
evaluated in accordance with Section 3.0 of this standard (general requirements). 
Products that have been evaluated and found to meet other NSF standards having health 
requirements equivalent to this standard as indicated in each section shall be acceptable 
for drinking water applications without separate evaluation under this standard. 1 

1.2 	 ALTERNATE MATERIALS: Where specific materials are mentioned in this standard, 
-U is understood that the use of alternate materials will be acceptable provided they are 

evaluated in a manner that is at least as stringent as specified by the standard for a 
similar use condition, and detennined to be satisfactory. Products using specific 
materials not named in the appropriate section of this standard shall have these unnamed 
materials evaluated in a manner consistent with the appropriate requirements, based on 
end usc, for the product. 

1.3 	 STANDARD REVIEW: A complete review of this standard shall be conducted at least 
every five (5) years to keep requirements consistent with new technology. These reviews 
shall be conducted by representatives of industry, public health, and users on the Joint 
Committee for Drinking Water Additives. 

1Final acceptance of a product for drinking water application is the responsibility of the appropriate 
federal, state, and/or local regulatory agent. 



SECTION 2. DEFINITIONS 

2.0 	 CERTIFYING AGENCY: The organization which teStS and evaluates the product and 
anests that the product meets the standard. 

2.1 	 CHAIN-OF-CUSTODY: This is a procedure used to create a wrinen record that can be 
used to trace the possession and handling of a sample from the point of collection 
through analysis. Refer to the EPA Manual For the Cenification of Laboratories 
Analyzing Drinking Water (EPA 57019-82-002) for more information. 

2.2 	 CONTAMINANT: Any physical, chemical, biological, or radiological substance or 
matter in water. (This tenn is consistent with the defmition in the Federal Safe Drinking 
Water AcL A contaminant under this definition may have a beneficial or detrimental 
effect on the potability of the water.) • 

2.3 	 DIRECT ADDITIVE: Contaminants added to water in the production of drinking water. 

2.4 	 DISTRIBUTION SYSTEM: A system of conduits (e.g., pipes) by which a primary 
water supply is distributed to consumers. This term applies particularly to the network 
or pipelines in the streets in a domestic water system. 

2.5 	 DRINKING WATER: Water intended for human consumption. 

2.6 	 GOOD MANUF AcnJRING PRACTICE: The practice of maximizing the purity of the 
product by maintaining and practicing appropriate quality control and quality assurance 
procedures. · 

2.7 	 INDIRECT ADDITIVE: Contaminants that are introduced to drinking water through 
contact with surfaces of materials or products used for its treatment. storage, 
transmission, and/or distribution. 

2.8 	 -.MANUFACI11RER: A corporation, company, or individual that produces, fonnulates, 
packages or repackages products used in contact with drinking water. 

2.9 	 MAXIMUM CONTAMINANT LEVEL (MCL): Maximum concentration of a 
contaminant allowed in a public drinking water supply as defined under the Federal Safe 
Drinking Water Act. (NOTE: If the manufacturer requests review relevant to Canadian 
requirements, the certifying agency may consider alternative regulatory levels; e.g., 
Canadian Maximum Acceptable Concentrations [MACs].) 

2.10 	 MAXIMUM ALLOWABLE LEVEL (MAL): The maximum concentration of a 
contaminant in drinking water that a single product is allowed to contribute under this 
standard. 
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2.11 NORMALIZED CONCENTRATION: A value for contaminant concentration from a 
laboratory extraction test adjusted to reflect the contaminant concentration under field 
conditions. 

2.12 NORMALIZATION: The process of adjusting laboratory extraction results to represent 
estimated exposure levels "at-the-tap.• 

2.13 TRANSMISSION SYSTEM: A system of conduits (e.g., pipes) by which a primary 
water supply is transmitted to the distribution system. 

SECI10N 3. GENERAL REQUIREMENTS 

3.0 GENERAL: Indirect additives shall be evaluated and tested in accordance with 
Appendices A and B. The Maximum Allowable Level (MAL) of a contaminant and 
indirect additive shall be calculated as outlined in Appendix A and shall not be exceeded 
for acceptance of a product under this standard. Under the provisions of this standard. 
a product shall not contribute any contaminant to drinking water in excess of the 
contaminant's MAL. 

Indirect additives under this standard shall be: 

• 	 · The covered contaminants listed in each of the product sections of this standard; 
. 

and, 

• 	 Other constituents and contaminants as identified in the formulation review under 
Appendix A. 

The following diagram provides an overview of the evaluation procedure. 
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3.1 

3.1.1 

ACCEPTABLE MATERIALS: Materials shown in Appendix C shall not require 
additional testing to meet. the requirements of this standard. Appendix C shall be subject 
to review as new toxicological data becomes available. 

REQUIREMENTS: To be included in Appendix C, materials must meet 
all the following requirements and be accepted in accordance with NSF 
policies and procedures governing revisions to NSF standards. 

3.1.1.1 	 Documentation shall be provided that addresses the production 
process(es), raw material sources, and other factors that may 
affect f~ product composition and variability. 

3 .1.1.2 The material shall conform to a published material formulation 
standard (e.g., ASTM, ANSI, IS0).2 

" 
3.1.1.3 Extraction 	data, using surface area to volume testing ratio 

proposed to be shown in Appendix C shall be provided. A 
minimum of 30 random samples for each type of production 
process shall be tested.3 The normalized extractant 
concentrations shall not exceed MALs as established in 
accordance with the standard. The exposure and test methods 
used shall be described and detection limits provided. The 
following minimum information shall be provided: 

• 	 Supporting documentation for method detection 
limit study. 

• 	 Quality control data run concurrently with the . 
samples. 

• 	 Description of method and instrumentation used. 

• 	 Verification that the laboratory is certified for - drinking water analysis by the regulatory agency 
having authority. 

2
American Society for Testing and Materials (ASTM), 1916 Race St., Philadelphia, PA 19103-1187. 

American National Standards Institute (ANSO 11 West 42nd Street, New York, NY 10036. 

International Organization for Standardization (ISO), 1, Rue de Verembe, Case Postal 56, CH-1211 
Geneve 20, SWITZERLAND/SUISSE. 

>rhe sample number was chosen based on a power of 96CJ& and p value of 0.1 0. 
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3.1.1.4 A complete report. with justification. as to how the requirements 
of Sections 3.1.1.1 through 3.1.1.3 have been met shall be 
provided to the NSF Joint Committee on Drinking Water 
Additives to use in its consideration of additions to Appendix C. 

3.1.1.5 Materials 	 accepted into Appendix C are subj~t to furure 
reconsideration because of revised MALs. revised justification 
criteria presented in Section 3.1.1. or for other reasons 
detennined to be appropriate by the Joint Committee . 

• 
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SECTION 9. MECHANICAL PLUMBING DEVICES 


9.0 	 COVERAGE: This section covers mechanical plumbing devices, components, and 
materials which are typically installed within the last liter of the distribution system 
(endpoint devices) and are intended by the manufacturer to dispense water for human 
ingestion. In-line devices are excluded from this section. Point-of-use and point-of-entry 
water treatment devices are excluded. 

Endpoint devices specifically included in this section are: 

l. 	 Lavatory single and tWo handle faucets (for example: centersets, widespread, 
mini-spread. and basin cocks) without a hose end spout and which are not 
metering, self-closing, or electronic. 

' 
2. 	 Residential two hole and single hole bar faucets. 

3. 	 Residential kitchen single and two handle faucets (for example: top mounts, 
concealed fittings, and wall mounts) without a hose end spout. 

4. 	 Hot and cold water dispensers. 

5. 	 Drinking fountains, drinking fountain bubblers, and water coolers. 

6. 	 Glass fillers. 

7. 	 Commercial and institutional kitchen and bar faucets. 

8. 	 Residential refrigerator ice-makers. 

9. 	 Supply stops and endpoint coritrol valves. 

Endpoint devices specifically excluded in this section are: 

1. 	 Bath and shower valves, shower heads of all types, and Roman tub valves. 

2. All drains. 

--3. Residential laundry fittings, shampoo fittings, and faucets with a hose end spout. 

4. 	 All commercial, industrial, and institutional devices that are not specifically 
included in this section, such as: 

a. 	 Self-closing, metering, or electronically activated faucets 

b. 	 Utility, laundry, laboratory, bidet, and shampoo fittings 

c. 	 Faucets with a hose end spout. 

5. 	 Bacldlow prevention devices 
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9.1 DEFINITIONS 

9.1.1 	 WATER DISTRIBtmON SYSTEM (Bun.DING): A continuous 
system of piping, devices and related fittings, beginning after the water 
meter and water meter setting equipment. which is intended to convey 
potable water in a building to points of usage. 

9.1.2 	 IN-LINE DEVlCE: Any device installed downstream of the water meter 
assembly and before the endpoint devices. 

9.1.3 	 ENDPOINT DEVlCE: Any single device typically installed within the 
last one liter of the water distribution system of a building. 

9.2 DEVICE. COMPONENT, OR MATERIAL REQUIREMENTS: 

9.2.1 GENERAL: Devices, components, or materials shall be considered to 
have met the requirements of this standard if at least one of the 
following conditions are met: 

1. 	 The devices, components, or materials covered under this section 
are tested and evaluated according to procedures specified in 
Appendix B, Sections 8 and 12; OR 

2. 	 The devices, components, or materials meet the requirements of 
another section of this standard for similar application. 

Where all components and/or materials of a device meet the 
requirements of this standard.· and are deemed to be of a similar - application as the device, the device shall also meet the requirements of 
this standard. Where all materials of a component meet the requirements 
of this standard, and are deemed to be of a similar application as the 
component. the component shall also meet the requirements of this 
standard. 

9.2.2 	 SIMll..AR APPLICATION: Prior to making a determination that a 
device, component or material is of a similar application, the following 
shall have been evaluated and found to be true: 

1. 	 The device. component, or material sample used to qualify a 
device, component or material under Section 9.2.1 shall: 

a. 	 be made of the same alloy(s), composition(s), or 
formula(s); 

b: 	 have undergone analogous manufacturing processes; 
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c. have been tested at a tcmperalUre that meets or exceeds 
the required exposure temperalUre in Appendix B. 
Section 8; 

d. have been conditioned and exposed for the same period 
of time in Appendix B. Section 8 or the concentration of 
the contaminant shall be normalized to reflect the 
exposure in Appendix B. Section 8; 

e. have a surface area to volume ratio which meets or 
exceeds that of the device, component, or material to be 
qualified. 

2. 	 The combination of normalized concentrations, from components 
and/or materials, for specific contamiJlants shall not exceed the 
MALs specified in Appendix A when materials and components 
are used to qualify components or devices. 

9 .2.3 	 SUPPORT OF MICROBIOLOGICAL GROWIH: Devices, components, 
or materials which meet the microbiological growth support requirements 
of another section of this standard shall be exempt from further 
microbiological growth support testing. In addition, metallic devices, 
components, or materials shall also be exempt from microbiological 
growth support requirements. Other devices, components, or materials 
requiring evaluation (e.g., coatings, gaskets) shall be tested in accordance 
with Appendix D. 

9.3 EXPOSURE AND NORMALIZATION: Samples for testing shall be prepared, exposed, 
and the extractant water analyzed as required in Appendix B, Section 8. The number of 
samples tested shall be determined as outlined in Appendix B, Section 8.4. 

Exposure of endpoint devices, except for hot water dispensers, shall be limited to cold 
temperature. Materials and components shall be exposed at a surface area to volume 

-ratio sufficiently rigorous to ensure that the required laboratory detection limits are 
achieved for all analytes after normalization. 

The concentration of extracted contaminants shall be normalized to end use conditions 
according to the normalization procedure outlined in Appendix B, I 2.0 for endpoint 
devices. Normalized concentrations of ~ontaminants, except for lead, shall be no greater 
than the MALs specified in Appendix A. 

The amount of lead from endpoint devices, except for commercial kitchen and bar 
faucets, shall not exceed 11 J.lg when normalized for the 1 liter fim draw sample. (This 
is based on a limit of 15 J.lg total lead, including the lead contributed from the device 
interior as well as from sources other than the device, which shall be assumed to be 4 
j.lg.) The amount of lead from commercial kitchen and bar faucets shall not exceed 11 
IJ8 when normalized for the first S gallon ( 18.9 liter) draw sample. 
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APPENDIX A 


TOXICOLOGY REVIEW AND EVALUATION PROCEDURES 

(This Appendix is pan of the Standard) 

1.0 General 


2.0 Application and Evaluation Stage 

2.0.1 	 Product Use 

2.0.2 	 FonnulaJ:ion lnfomwiCil 

2.0.3 	 ~Data " 

2.0.4 	 Regulatory, Codex. or Odler Aa:cptaDCCS for 


Substances 

2.0.5 	 Justificarion for Submitted Information 

2.0.6 	 Selec:tion of Substances for Testing 

2.0.7 	 Toxicity Test (hrideHnes 


2.0.8 	 Potential Exposwe Femdting from Shon-Term, 

High-Level Comaminams 


2.0.9 	 Application Verification 


3.0 Risk Estimation 

3.0.1 	 Regulated Cmtaminants 

3.0.2 	 Unregulaled Cnmaminants 
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APPENDIX A 
TOXJCOLOOY REVIEW AND EVALUATION PROCEDURES 

1.0 GENERAL: These product/nwerial (referred to as product) review and test guidelines 
are to assist in establishing the toxicity, if any, of the products under amicipaled use 
CODditians. Prior to initiadng new mxic:ity leSting, tbe applicant is strongly cucouraged 
to discuss information requiremems and test protocols with the certifying agency. If an 
EPA Maximum Comaminam Level (MCL) is available. no new toxicity testing and 
evalualiDD (Sections 2.0.6 and 2.0.7) may be necess&J)', but a risk estimate (Maximum 
Allowable Level or MAL) must be calnd•ted per Appendix A. ScaiDD 3.0. 

2.0 APPUCATION AND EVALUATION STAGE: • 
2.0.1 PRODUcr USE: Tbe applicam sball idc:mify tbe function and physical 

properties of the product. 

2.0.2 FORMULATION INFORMATION: The applicant shall submit 
formulation infomwiDD for the product in the fo1m prescribed by the 
ccnifying agency, including complete product formulation (e.g., 
constituents in pans-per-hundred) and method of manufacture. The 
following infoimariDD sball be provided for each constiblcnt. as 
applicable: Chmical Absuacts Registry Number, struaural formula. 
molecular weight. and source. A list of known or suspected 
impuritics/cnntamjmnts sball be provided and lbeir concentrations in the 
product noted. Selec1ed speara (e.g., UV/visible. infrared) may also be 
required for some additive products or lbeir principal constituent(s). · 

2.0.3 EXPOSURE DATA: Estimated c:xpos~m cooccntratians for substances 
being tested will be determined according to the protocols described in 
Appendix B. 

- 2.0.4 REGULATORY. CODEX. OR O'IHER ACCEPTANCES FOR 
SUBSTANCES: If the product comributes a substance to water which 
is listed in the current U.S. Code of Federal Regulalions (CFR), T'ule 21 
(Food and Drug Regulalions) or otber applicable references. the 
references shall be provided. Tbe certifying agency will evaluate the 
relevance: of the ~ to the intended drinking water use. 

2.0.5 JUSTIFICATION FOR SUBMITI'ED INFORMATION: All beaJih and 
safety infomwion relevant to the evalualion of the product sball be 
provided to the certifying agency as noccd in Sectico 2.0.7. Tbe 
manufacturer shall describe how the sutmiaed data urisfy the toxicity 
testing guidelines outlined in Section 2.0.7. To the extent the information 
and justificatian provided by the mlllllfaaurer wisfy the c:enification 
agency requiremcniS. further toxicity testing ICCOrding to the guidelines 
presenicd in Scaicm 2.0.6 and 2.0.7 may not be required. 
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2.0.6 	 SELEC'I10N OF SUBSTANCES FOR TESTING: Toxicity teSting 
guidelines presented in Section 2.0. 7 are designed to e:umine lhe heal1h 
impaa of coruaminams coruributed to drinking water. Substances for 
testing could include. but are not limited to. lhe product as formulated. 
product constimems. total extracwus. and :my other chemicals 
coruributed to the wuer as a result of product use. ManuiactU1"erS shall 
provide a rationale to justify their selec:tioo of lest substances. 

2.0.7 TOXICITY TEST GUIDELINES: Minimum teSting guidelines for an 
additive are based oo the anticipated human exposure to the additive, 
calculated using estimates of the concenuatioo(s) of lhe test substance at 
the tap (see Seaioo 3.0 for regulared and umegula1ed contaminants and 
the calcnlarions described in Appendix B, Section 11.0). Toxicity teSting 
guidelines are described for each of the following four ranges normalized 
conuminant cODCCDUalions: Level I (<10 ppb), Level ll ~10 and <50 
ppb), Level m(aSO and <1000 ppb), Level IV (>1000 ppb) in Figures 
AI. A2. A3. and A4 respectively. These guidelines are not intended to 
be a rigid set of requiremems. and may be modified. based on best 
sc:ienri..fic judgment, to either exclude and/or include certain toxicity 
testing. Each testing level includes a Supplemental Studies ca1egory for 
additional studies, if indicated. Supplememal Smdies could include 
metabolism, pbarmacok:inelics. immunotoxicity, neurotoxicity, and other 
endpoints as appropriate. In same instances a second test species may 
be required for a uaditiooal toxicity test. Toxicity testing shall be done 
in accordance with the most recent version of toxicity testing protocols 
such as dlose described by the Organization For Ecooomic Cooperarioo 
and Development (OECD, 1985), U.S. Environmental Protection 
Agency (EPA. 1982), and Food and Drug Administration (FDA. 1982). 
All studies initiated to comply widl this standard shall be conducted in 
accordance with Good Laboratory Practice (21 CFR, Pt 58/40 CFR. Pt 
792). 

A. 	 LEVEL I (P01ENT1AL HUMAN EXPOSURE FROM 
DRINKING WATER AT NORMALIZED CONTAMINANT 
CONCENTRATIONS <10 PPB) 

Level I toxicity test guidelines include genetic toxicity testing 
and. if indicated. Supplemental Studies. Fpr indirect additives. 
if the total normalized contaminant concemralion is <10 ppb IDd 
the analysis of individual components is technically impractical 
and/or 	 the caastimems cannot be synthesized in quantities · 
sufficient for testing, lhen genetic toxicity testing of the 
exuactan1S sbould be considered. Genetic toxicity testing 
includes one assay from each of the following ca1egories of 
genotoxicity tests: gene mutation (preferably Ames Salmooella 
assay with and without aaivarioo). and chromosomal abeJrarions 
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(prefenbly in vivo mammaJjan cbnllllosome abermim or 
micranuc1eus IC:Sl). Resuhs tram these two 1ests shall be used to 
de&ermine the need for funber testing. If there is no 
dcmomtrable &enetic toxicity, DO further genetic toXicity testing 
shall be required. If results are positive, a long-term cancer 
bioassay shall be required. Ifmm.agcnic activity is observed in 
one senaic toxicity leSI. addiDanal genetic toxicity teSting or 
Supplemcmal Studies may be recommended. Results from 
~tional gmetic lOXicity testing or Supplemental Srudies will 
be used to determine wbetbcr a lOD&·teml cancer bioassay 
(preferably on1 rowe) will be required. 

•
B. 	 LEVEL D (PO'IEN'IlAL HUMAN EXPOSURE FROM 

DRINKING WA'IER AT NORMALIZED CONTAMINANT 
CONCENTRATIONS BE'IWEEN ~10 AND <SO PPB) 

Level U toxicity test guidelines include the Level I genetic 
toxicity lests. a subc:brcmic 90-day study (Jmferably oral route) 
in one species (preferably rat). and optional Supplemental 
Studies, if indicated. The re.sulls of genetic toxicity teSting are 
evaluated as described above in Level I. Results from the 
subchn:mic testing and Supplememal Studies will be used to 
calc:tdate a Muimum Allowable Level (MAL in mg/L) for the 
camaminam based oa the No-Observed-Adverse-Effect-Level 
(NOAEL) of the most appropriate spcc:ies and toxic effect (see 
Appendix A. Section 3.0.2 and Table AS). If the estimated 
comamjnam ccoc:entraticm exceeds tbe MAL. then a 
supplemental subc:braoic 90-day study may be ccmduacd with 
additional dose levels to define the highest NOAEL. The MAL 
may then be recalculated based on the full complement of data. 
If the estimucd ccmraminanr concemra1ion still exceeds the 
MAL. then the manufaaurer may reformulate to reduce exposure 
or a chranic toxicity study (preferably in the rat and by the oral 
route) may be undenab:n to define the highest NOAEL and to 
calcu.lale an MAL. Coacemratioas of the comaminam in waJU 
will be allowed 11 or below the MAL. Geuetic toxicity and oae 
subcbranic SIUdy will satisfy minimum testing requirements, 
provided ~ to the cnnramjywu is less than or equal to the 
MAL. Should the anticipated comaminaDt amcemrarioa exceed 
the cbnmic MAL, dle mannfactura- may ldjust the product 
formulation or dose to reduce potenJial exposure. Supplememal 
Studies may be useful to funber define the relevance to humans 
of resuhs observed in generic toxicity, subc:hronic, or c:bronic 
studies. 

c. 	 LEVEL In (POTEN11AL HUMAN EXPOSURE FROM 
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DRINKING WA'l'ER AT NORMALIZED CONTAMINANT 
CON CENTRA nONS BETWEEN ~SO AND <1000 PPB) 

Level m toxicity leSt gnideHnes include all requiremems Of 
Level n, a teratology srudy in two species. and a reproductive 
toxicity study in one species (preferably rat). Teratology tCSU ·. 
which provide data an toXic effects occwring in fetuses exposed 
during p:swian are required in two species. unless supponing 
evidence is adequate to justify the use of ODe species aoly. Such 
evideDce could include, but is not limited to, 
pbannacoldneticslmetabolism data indicating tbe degree of 
similarity of absorption, disaibutioo. merabolism, excretian 
(ADME) between laboralory species and bnmm$, and existing 
data including terUOlogy endpninto; as a subset of a reproductive 
toxicity study. Supplememal Studies may be required. 

Reproduc:zive toxicity studies provide information on male and 
female reproductive functioo and prenatal and posmara! 
developmemal effects in the offspring. The required two
gencruian reproductive toxicity study sball examine only first 
liacrs in each generation unless adverse or suspect reproductive 
or developmental affec:u are observed. in which caSe second 
litters may be required frcm atleut one generation. 

Resulls from dle subchronic study, tbe reproductive toXicity and 

teratology studies, and Supplemental Studies will be used to 

calculale a MAL for the contaminant based on the NOAEL of 

the most appropriuc species and tone effect (sec Appendix A. 

Section 3.0.2 and Table AS). The need for funbcr supplcmemal 

testing will be evaluased by comparing the eslimuecl 

contaminant concentration and the calntl •red MAL. It the 

estimated contaminant concemratiDD exceeds tbe MAL.
- additional studies may be undenaken to more precisely dctiDe 

tbe highest NOAEL for the pertinent endpnint(s). 1be MAL 

may then be recalc:ulalcd from the full complement of cWa. 

Should dle estimated conrmjnam COilCCDD'ItiOD exceed tbe 

MAL. which was derived from one or more subc:brcDic saudies, 

then the manufactUrer may adjust the formulatioo to reduce 

exposure or data from a cbraoic study (preferably in tbe rat IDd 

via the oral rowe) may be submined Exposure to me 

comminam will be allowed ll or below 1be MAL in Wlla'. 

Genetic toxicity. subcbroaic, IDd reproduaive IDd terllDlogy 

studies comprise the minimum testing requiremems, provided 

exposure lO the comaminam is less than or equal to tbe MAL. 

When chroaic toxicity data are provided, a new MAL shall be 

calculated from these resuhs and shall supenede my MAL 
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derived from audies of sboner duralian. Sbauld that estimated 
comaminam cmcamatioo continue to exceed the chronic MAL. 
the manufact.urer may adjust product formulation or dose to 
reduce or eJimmate the presence of the contaminam. 
Supplememal Studies may be useful to further define me 
relevance 10 bnmiDS of resuhs observed in genetic toxicity, 
subc:hrmic. n:produclive, temology, and c:bn:mic studies. 

D. 	 LEVEL IV (POTENTIAL HUMAN EXPOSURE FROM 
DRIN1CING WATER AT NORMALIZED CONTAMINANT 
CONCENTRATIONS ~1000 PPB) 

•Level IV toxicity testing guidelines include all requirementS of 
Level m. as well as a chronic toxicicy stUdy (which includes a 
long-term cancer bioassay), and. if indicated. Supplemental 
Studies. (NOTE; Unlike Level I in which a long-term cancer 
bioassay is dependent on positive or equivocal n:sul1s from the 
genetic toJicology studies. Level IV guideline;; require a long
term feeding stUdy for chronic toxicity, including cancer 
endpoims. wilh no consideratiao to tbe outcome of. genetic 
toxicity u:su.) 

Results from the lCS1ing at this level shall be used to calcula!e a 
MAL for the c:omaminant based on the NOAEL of the most 
appropriate species IDd toxic effect (see Section 3.2 and Table 
AS). PreseDcc of tbe contaminant in waier shall be deemed 
acceplable at or below tbe MAL. If estimated contam;nant 
concemr.uicas exceed tbe MAL. the manufacnuer may adjust the 
product formuluicm or application rate to reduce or eliminate me 
presence of the contaminant. Supplememal Studies may be 
useful to funher define ·results observed in u:sting at this level. 

POreN1lAL EXPOSURE RESULTING FROM SHORT-TERM, HIGH· 
LEVEL CONTAMINANTS: Contaminant coocenuations from many 
products used in c:cmact with drinking Wiler are initially high, but 
rapidly decline wiJh cmtiDIJed prodUct Ccmact with Wiler. (Examples 
may include, but are not limited to, solvent-contaiDing cnarinp md 
ccmems.) Shon-wm exposure paradigms. approprille for pocenriaJJy 
high initial caowninant caocemratians. may be implememed at tbe 
request of tbe applicam or ulbe discretion of tbe c:enifying asmcy. In 
these cases. leachale tests will be used 10 delermine the slope of the 
ecmaminant caJCeDDation curve. If the initial (day 1) laboratory 
concenuation of tbe canwninant is less than or equal to the 90-day No
Observed-Advene-Effect-Level (NOAEL), divided by 100, and tbe 
c:onwninant conct:~mation is calculated to be at or below tbe MAL 
wilhin 90 diys. lhen no additional toxicity data may be required. If no 
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subcbronic: (90-day) dala exist and a 90-day MAL cannot be calculalcd, 
then a lingle-dose acute IOXiciry audy in rodems with a 14-day 
observation period, clinical observations. hematology and cliDical 
c:hcmistry, and gross pathology may be required Then. the normalized 
initial coruaminanl concemratioo is accqxable when it is less than or 
equal to me NOAEL calculated from me study results, divided by a 
safety fac&or of 1000 (or 100 if appropriate additional toxicology 
endpoints ~ evaluated). If there is evidence that a ccmtamjnant is 
classifiable as either an A. B: or B2 carcinogen. then the allowable 
cmraminant concemration must be consideted Cl1 a case-by-case basis. 
laking iDlo lccoum available informaticm including carcinogenic potenCy, 
mechanism of action, and slope of the decay curve. The contaminant 
concemraticm for carcinogens IDd non-carcinogens must be at or below 
me MAL wi1bin 90 days. • 

1be ccmamiNnt concemraticm at 90 days determines which toxicity 
evaluaticm c:uegory requirements must be fulfilled. 

2.0.9 	 APPUCATION VERIFICATION: The applicant shall certify that. to 
me best of the applicam's knowledge, the information is accurate and 
complete. 

3.0 RISK ESTIMATION: Calculation of the Maximum Allowable Level (MAL) 

3.0.1 	 REGULATED CONTAMINANTS: If a contaminant is regulated by 
EPA's National Primary Drinking Water Regulations, the MAL for 
conuibution by a single product shall not exceed ten (10) percent of the 

1	 USEPA final Maximum Contaminant Level (MCL) as cited in Appendix
'{1 	 !. Exposure to the contaminant in wller shall be deemed acceptable at 

or below the MAL. The estimated conwninant concentrations for test 

-
substances shall be determined as described in Appendix B. Alternate 
estimates of levels of the contaminant conaibuted to the water shall be
substantiated by the applicant. (NOTE: If the manufacturer requests 
review relevant to Canadian requirements. the certifying agency inay 
consider alternative regulatory levels; e.g., Canadian Maximum 
Acceptable Conc:cnuations [MACs] as cited in Appendix ~ 

3.0.2 	 UNREGULA1ED CONTAMINANTS: The Maximum Drinking Wiler 
Level (MDWL) shall be calculated, as follows, depending on whether the 
canraminanr is considered to be a noncarcinogen or at least a probable 
human carcinogen. For purposes of this standud, a contaminant is. 
ccmidered a carcinogen if it meets the USPP A criteria for classificatioo 
as group A, B , or B , 1 2 as defined in the current EPA guidelines (1982) 
for risk assessment. The Maximum Allowable Level (MAL) for a 
ccxuaminam conuibutcd by a single product and !lQt regulated by EPA's 
National Primary Drinking Water Regulations shall not exceed ten (10) 
percent of the Maximum Drinking Water Level (MDWL). Oc:currence 
of the coruaminant in water shall be acc:cptable at or below the MAl... 
The estimated contaminant concenuations for test substances shall be 
determined as described in Appendix B for each product category. 
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Alscmale estimates of concentrations of contaminants conaibuted to the 
water shall be substantiated by the applicant. The substantiation for 
altemase estimates of concemration shall include sources of the 
cantlminant other than water. 

NONCARCINOGENS: For noncarcinogenic effects, the general formula 
for determining the maximum drinking water level (MDWL) is as 
follows: 

NOAEI} • IUD 

UF 

then. 

(RfD) (BW) =MDWL 
I 

Where: 

NOAEI.. = Highest No-Observable-Adverse-Effect-Level for most 
appropriale species aud toxic effect (mg/lcgfday) 

BW = 	 Assumed body weight of individual to be proteCted (kg) 
(generally 10 kg for a child, SO kg for evaluation of a 
reproductive toxicant. and 70 kg for an adult) · 

RfD = 	 Reference dose based on highest NOAEL and indicating 
levels of exposure unlikely to cause injury (mg/kgfday). 
This approach is equivale.nt to the acceptable daily 
intake (ADO used by the World Health Organization-	 (WHO). 

UF = 	 Uncenainty factors based upcm the applicability of the 
test data in extrapolating to actual conditions of human 
exposure (see Table AS). These arc often rcfemd to as 
safety factors. 

I = 	 Imake; Assumed averqe daily drinking wuer 
consumption (liters/day) (generally I liter for a child and 
2 liters for an adult) 

MDWL. • 	 Muimum Drinking Water Level (mg/1..) {Bued aa 
lowest RID) 

1lf no NOAEL is available, the LoWest-Observed-Adverse-Effect-Level (LOAEL) may be used with 
a corresponding increase (lX to lOX) in the uncenainty factor.· 
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CARCNOGENS: For chemical carcinogens. me following assumplioas 
sball be applied to me estimation of risk in the absence of lOXicologic. 
metabolic. ptwmacokinetic, physiologic. or mechanistic data to lbe 
comrary: 

A. 	 Ufezime incidence in humans is taken to be the same as in 
animals receiving an equivalent dose J'lle. 

B. 	 Tbe linearized multi-stage model is approprWe for low-dose 
exuapolaticm. and tbe upper 95'11 confidence limit 011 risk of the 
linear 1em1 is app&opriate for expressing lbe upper-bound of 
pocency. 

.. 
C. 	 AllimaJ doses arc CODVened to human-equivalent doses using I 

surface area ~on. 

D. 	 Humam arc taken to be as sensitive to the carcinogCDic 
influence of lbe substance as the most sensitive animal species. 

E. 	 If lhe cancer study is tenninatr:d premarurely, lifetime incidence 
is caladatr:d to increase by me third power of age. 

F. 	 HUIDIIl data are preferable to animal data as a basis for 
estimating risk. For human data. lbe method of analysis is 
tailored to me completeness IDd quality of clara available. A 
model dW is linear at low dose is used for emapolatiao. 
Negative (Lc.. no association) 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 

qt• (I) 


Where: 


R 	 = A<x:epr•ble risk level (Lc.. lo-t) 

BW • 	 Assumed body weight of pnxectr:d individual (k&) 
(usually 70 kg for an adult) 

ql* 	 • Slope factor for humans for tbc linearized multistage risk 
•sseasmcnt model (m&Jki/day)'1 

I 	 . • lmake: Assumed average daily drinkiDg wa= 
consumption (liters/day) (generally 21iws/day) 

MDWL = 	 Maximum Drinking Wiler Level (mg/L) 



~dizA 

TABLE AS 


UNCERTAINTY FACTORS 


Test Uncenaimy Facur 

Mutagenicity Not Applieablc 

90-Day Study 1000 

Clronic Study 100 

Reproduaive/Developmcmal Toxicity' 
(2 generations) 


100-l(XX) 

Tcmogenicitf 100-l(XX) 


-


'Ifbased on NOAEL values; UF(s) based ao LOAEL values may be IX 10 lOX higber. depending 
upon the toxicology data available. 

'Dependent on most sensitive species and severity of the effect. 



..-------4 NORMALIZED CONCENTRATION <10 ppb 

GENETIC TOXICITY TESTING 

INCLUDE ONE GENE Ml/TATION ASSAY (PREFERABLY AMES SALMONELLA 

STANDARD PtATE ASSAY) AND ONE CHROMOSOMAL ABERRATIONS OR 


MICRONUCELUS ASSAY (PREFERABLl MAMMALIAN IN VIVO) 


ADDITIONAL GENETIC TOXICITY TESTING OR 
-.+ ___________ _./.,.,.. .,...- - OTHER SUPPLEMENTAl STUDIES, IF INDICATED 

no 

L.-------f LONG-TERM CANCER BIOASSAY 

(PREFERABLY RODENT) 


) 
1.... 

0 

• 

I REJECT ~ no . yes ~ERTIFY I 

LEGEND 

REQUIRED 
OPTIONAL 

Figure A1 PROPOSED LEVEll MINIMUM TOXICITY TESTING GUIDELINES 
..tiiSTOIICHf.OAF 

'··· 




NORMALIZED CONCENTRATION >10 AND <50 ppb 

LEVEL I GENETIC TOXICITY TESTING j >1 - - - - - - - - - - ~ 

I 
------~--~----------~ 

I 

I 


SUBCHRONIC STUDY 90-DAY I 

(1 SPECIES, PREFERABLY RODENT) - - - - - - - - - - ~ 


.. I 


SUPPLEMENTAL STUDIES 
(IF INDICATED) 

...·,.... .... 

ADJUST FORMULATION, USE 
CONDITIONS, OR 


DOSE TO REDUCE OR I 

ELIMINATE EXPOSURE 
 I 

I • 
~no 

CHRONIC TOXICITY I 
~ 1TEST(PREFERABLY -1RODENT) · 


I 

LEGENDI 

IADDITIONAL REQUIRED 
SUPPLEMENTAL _j - - - OPTIONAL 
STUDIES OPTION 

Figure A2 PROPOSED LEVEL II MINIMUM TOXICITY TESTING GUIDELINES 
-stltlOIICHT.Oifll 



r--------------l NORMALIZED CONCENTRATION >50 AND <1000 ppb 

LEVEll GENETIC TOXICITY TESTING I >1 - - - - - - - - - - ~ 
LEGEND 

----------~ REQUIREDI 
- - - OPTIONAL 

SUBCHRONIC STUDY 90-DAY I J ... ...~ 
(1 SPECIES, PREFERABLY RODENT) " - - - - - - - - - - j 
REPRODUCTIVE/DEVELOPMENTAL I 


TOXICITYSTUDIES ..... __________ ~ 


(2 GENERATION REPRO, 1 SPECIES) ,. I 


--------------~, I
TERATOLOGY (2 SPECIES) , .:; - - - - - - - - - - ~ 

SUPPLEMENTAL STUDIES 
(IF INDICATED) 

)• 
I.... 

N 

ADJUST FORMULATION, USE 
CONDITIONS, OR 


DOSE TO REDUCE OR I 

ELIMINATE EXPOSURE 
 I 

I no 

•

~ 
CHRONIC TOXICITY I 

II( 1TEST (PREFERABLY -1RODENT) 

I 

I 

I
ADDITIONAL _J.SUPPLEMENTAL 


STUDIES OPTION 


Figure A3 PROPOSED LEVEL Ill MINIMUM TOXICITY TESTING GUIDELINES -'1/STOitCHT.OAF 

... 



NORMALIZED CONCENTRATION ~1000 ppb 

LEVELl GENETIC TOXICITY TESTING I »1 - - - - - - - - - - ~ LEGEND 

I- - - - - - - - - - - »-: REQUIREDI 
I - - - OPTIONAL 
I 

I, ~ ----------~ 

I 
I 

I ~ ----------~ 
I 
I 

TOXICITY STUDIES ----------- ~ 
(2 GENERATION REPRO, 1 SPECIES) I 


I 

TERATOLOGY (2 SPECIES)
I I "I ----------~ 

I 

.....-
:~ 

t 
SUPPLEMENTAL STUDIES 

(IF INDICATED) 

ADJUST FORMUlATION, USE 
CONDITIONS, OR I »-. 

DOSE TO REDUCE OR 
ELIMINATE EXPOSURE 

I 
I 
I 
I 
~no 

AODillONAL 
SUPPLEMENTAL _J 
STUDIES OPTION 

Figure A4 PROPOSED LEVEL IV MINIMUM TOXICITY TESTING GUIDELINE 
c.tiiiTOIICHf.ORF 



1. 	 EPA (1982) Pesticides Assessmm~ Ouidetines Subdivision F Hazard Evaluation-Human and 
Domestic Animals 

2. 	 FDA (1982) Toxicological Principles for rbe Safety Assessment of Direct Food Additives and 
Color Additives iD Food. 

3. 	 OECD (198S) Orpniwion for Economic Cooperation and Development Chudelines for Testing 
of Qv:mirals 
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APPENDIXB 

PRODUCT/MATERIAL EVALUATION 

(This Appendix is part of the Standard) 

1.0 Background 


2.0 General Evaluation Requirements 


2.1 General 

2.2 Q~ and Safety 	 • 

2.3 Samples 

2.4 Washing 

2.5 Extraction Waters 

2.6 Product Exposure 

2.7 Material Exposure 

2.8 Exposure Conditions 


3.0 Pipes and Related Products 


3.1 Sample Requirements 

3.2 Conditioning 

3.3 Exposure Conditions 


4.0 Protective (Barrier) Materials 


4.1 Sample Requirements 

4.2 Preparation 

4.3 Conditioning 


"'""2l.4 	 Exposure for Solvent-Based Containing Protective (Barner) 

Materials 


4.5 Exposure for Other Protective (Barrier) Materials 


5.0 Joining and Sealing Materials 


5.1 Sample Requirements 

S.2 Preparation 
5.3 Conditioning 

5.4 Exposure 


6.0 Process Media 


6. J Sample Requirements 
6.2 Conditioning 

6.3 Exposure 




7.0 Mechanical Devices 


7.1 Samples 

7.2 Washing 

7.3 Conditioning 

7.4 Exposure 

7.5 Chemical Exposure 


8.0 Mechanical Plumbing Devices 


8.1 Samples 

8.2 Washing 

8.3 Conditioning 

8.4 Exposure 
 •8.5 Extraction Water 


9.0 Collection and Preservation of Extraction Media Following Exposure 


9.1 General 


10.0 Residual Vinyl Chloride (RVC) Extraction 


10.1 General 

10.2 Sample Preparation 

10.3 Standards 

10.4 Evaluation 


11.0 Analysis Methods 


11.1 General 

11.2 Definitions 

11.3 Metals 


-- 11.4 Organics 

11.5 Radionuclides 

11.6 Residual Vinyl Chloride (RVC) Analysis 

11.7 Solvent Analysis 


12.0 Normalization 


12.1 General 

12.2 Definitions 

12.3 Normalization Factor 

12.4 	 Normalization of Residential Products and Mechanical Plumbing 


Devices, Excluding Endpoint Devices, Components, and Materials 

12.5 	 Nonnalization for Products Used in Tanks/Storage Vessels Greater 


Than 3,600 Square Feet 

12.6 Nonnalization for Chemical Feeders and Generators 

12.7 Normalization for Other Products 

12.8 Normalized Concentration 

12.9 Nonnalization for Materials and Components 




12.10 Normalization for Eodpoint Devices. Components. and Materials 

12.1 1 Parametric Data Evaluation 


13.0 ExtraCtion Water Preparation 


13.1 Chemical Characteristics 

13.2 Reagents 

13.3 pH=5 Water 

13.4 pH=8 Water 

13.5 pH=10 Water 


• 
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APPENDIX B OVERVIEW 


Below is a flow diagram summarizing the major steps for product/material testing. The numbers in parentheses 
refer to sections in Appendix B. 

-


ObtaiiVPrapara Sampte 

• general (2.3) 

- pipes (3;1) 

• protective materials (4.1, 4.2) 

- jaininglsealing (5.1,5.2) 

• process media (6.1) 

- mechanical devices (7.1) " 


Cancfitioning 
- washing/COnditioning general (2.4) 
- pipes (3.2) 
- protective materials (4.3) 
• joining and sealing materials (5.3) 
• process media (6.2) 
• mechanical devices (7.2. 7.3) 

Exposure 
• general (2.6, 2. 7) 
• exposure water (12) 
- pipes (3.3) 
• protedl\te matariaJs (4.4, 4.5) 
• joining/sealing (5.4) 
• process media (6.3) 
• mechanical devices (7.4) 

Collection /Preservation (8) 

,...,_,_ Metnoas (9 ana 1o) I 

~ 

Normalization ( 11 )I 



Appendix B 

APPENDIX B 

PRODUCTIMATERIAL EVALUATION 

1.0 	 BACKGROUND: Products/materials to be evaluated shall be prepared. exposed, and the 
extraction medium (e.g., water, chemical) analyzed as described in this Appendix. 
Examples of products/materials covered by this Appendix arc shown in Table B.l. 

Table B.2 outlines the various preparation and exposure methods for the 
products/materials covered by the Appendix. • 
The analytical methods included are based on contaminants that may be present when 
established methods of production arc used and the materials arc derived from known 
sources. If products/materials are produced using alternate methods or originate from 
alternate sources, the analytical procedures may need to be modified accordingly. 

2.0 	 GENERAL EVALUATION REQUIREMENTS: 

2.1 	 GENERAL: The requirements described in this section are general requirements and 
apply to all products/materials covered by Standard 61. Appendix B Sections 3 to 8 
describe specific preparation, conditioning, and exposure sequences unique to individual 
product/material categories. 

2.2 	 QA/QC AND SAFETY: The methods included in Appendix B, Sections 3 to 8 have 
been written for trained chemical laboratory personnel. Appropriate quality assurance 
procedures and safety precautions must be followed. 

2.3 	 SAMPLES: Whenever practical, samples of the actual product (e.g., pipe, fitting, device) 
shall be used for exposure testing. When it is not practical to test a finished product or 

if a material is proposed for acceptance under the Standard, a representative sample of 
the material or product surface exposed to drinking water or water treatment chemical 
under intended end-use conditions may be used. In every case, the ratio of the exposed 
surface area of the sample to volume of the extraction medium shall not be less than the 
surface area-to-volume ratio representative of intended end-use, and preferably, shall be 
greater. 

2.4 	 WASHING: To remove any extraneous debris or contamination that may have oc:cum:d 
due to shipping and handling, samples shall be rinsed with cold tap water prior to testing, 
followed by a deionized water (ASTM Dl 193 Type D) rinse, unless the manufacturer's 
instructions direct otherwise. If the exterior of a product is exposed, any printed 
markings (e.g., ink markings) shall be removed. 
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TABLE 8.1 

STANDARD 61 PRODUCTS 


PIPES AND 
!!!!,A Tf.D PRODIIC TS 

I· I I I I II!J .. 
Coup I lny• 

Pipes 
Tubing 
Fle•lble 

Algid 


Well St:reens 
C•slngs 
Drop Plpv 

01 
0 

N 

PROTf.C T I VE 
I~AA~IEA) MATERIALS 

CooOIIuu•ILinlnys 
vettlcles 
Plg,.ents 
Vehicle Eatenders 
Solvents 
Additives 

Concrete Adllllatures 
Concrete Release Agents 
Concrete Sealers 
Dlaphragms/lledders 
Sheet Liners 
fher111oaet Polymers 
fher•oplestlc Polymers 
Rubbers 

JOINING AND 
SEALING MATERIALS 

J Alii ..... I VltS 

Brazing Materials 
Soldttrs 
Fluaes 

Caulks 
Gaskets 
Grouts 
Lubricants 
0-rlnga 
Packing 
Primers 
Sealants 

PROCESS MEDIA __________Mo=ECIIAH I f~L.Q~ vI H~ 

At.lllurvtlun Mul.llo1 
Act Iva led A luotolna 
Aeration Packing Motterlal 
Carbonaceous Resina 
Chelatlng Polymers 
Granular Activated Carbon 
Powdered Activated Carbon 

Filtration Media 
Alumlnu,. Silicates 
Anthracite 
Olato111acaous E~trth 
Garnet 
Gravel 
Ihnen Ita 

lon Eachanue R~talns 
Oaldatlva Met.lla 
Sand 
S"nthetlc Mvdla 

• 

Chotnolc..10l Fvul.lu•• 
Dry Feeders (~t.u. vvllut 
droppers) 

Pressure G•• Inject fun 
Systems 

PUIIIPI 
Vacuuoll lnJvc.llnn $""'"'"" 

Disinfection/Generators 
Chlorine Oloalda 
Hypoch I oo· Its 
Ozone 
Ultraviolet 

Electrical Wire 
SubMersible Well PUMP 

PUfiiPS 
Switches and Sensors 
(e.g. 	water level, tluw. 
pressure, te111perature) 

Velvea and Nelated fIt t ltou• 
(trans•lsslon/dlatrlbutlon 
system) 

Water Proce•s treatMent 
Devices 


Aeration EquiJJ"'""' 

Clartrlets 

Electrodlaly"'h 

Mlcroflltr•tlon 

Mlaers 

Reverse 0"""'" I• 
Screens 

Strainers 

Ultreflltr¥tlun 


f 

6.);. 

lXI 



TABLE 8.2 
EXPOSURE 
SUMMARY 

Al'l'tNUIJC II 

REFERENCE IYI't Of SAMPlES RtUllll<tU I'HUilllll 


!,;~ !!:~llHV____ 
 S~£!10N !~UHFA£_L~REA 	 P!!~~~~~!!QN ----------EX~~!:!!!!:. 

I'IPtS AIIO RtiAII:O 	 l 	 .At. I ud I ,, uduc t whtln 
teastqle. 
Smalltht di~tmeter pipe 
Is used tor product 
line of varying slzas. 
fittings are dimensioned. 

Wd::.ftltty tu , . .,,IIOvtl Prol.luc "' t:uoull t iu11wol 111 ''" 
JIROOULTS 	 debo·lll .. ccunoulatel.l to e•po&ure ll •eutceJ tor 


by anlpplng and hot or cold ••1101ure. 

handling. 


Coll.l v•Jlusuru • 16 hr. 

•t :to "c 


ttol v•J>Osure • 1/2 hr. 
at 12 °1: 

rollo••"'"r 
16 tor. 
at JO oc. 

NOIE: 	 lhvnt Is • svparete residual vinyl chloride analysis requlrv
polyvinyl t:hlorlde materials. This Is an ln-the-prol.luct-•al

d tor JIUiyvlnyl chloride and chlorhuolel.l 
l detwrmlnallon, not an eatr•ctlon. 

PNUIEC11VE 
lotj"UUAL S 

(BARRIER) 4 50 cno2/L 	 Whttn •JJJ>IIcei.Jia, 
teat aemplea shall 
be prepared In 

Products ••• tllsllttwt.luol ""'' 
then rln11ed to remove ••~:•~• 
chlorine. 

accordance with the 
manutacturvrs pub Solvvnt CUitt•l"l"u uo•ti"U" "'" 

D:l 
I 

w 

lished Instructions 
under the suparvlaton 
of the certification 

eapoa~td for aatertdud pertod. 

(37 days)


agency. E•JIOSure tor ulhur ttt·utlllt:ls: 

Coetlng~IJ>alnts are 
Cold aapuaur• • 24, 

at 
24, 72 "'• 
2J "c 

applied to glaaa 
a I Idea, or other Ooantsl It: hut ot•l"'""' u ~ 
appropriate sub 24, 2... /".!hi~ 

strata, In accordance at eo uc 
with the manufacturer's 
publlahet.l Instructions. 

• 
Conlfllwrt: 1•1 loc.t • .,,u~u•· u 

24, 246 7J ... tit 

l.lnlnu• .,.., sized at HZ t: 
to the •pproprlate 
suo fucu area. 

Cone,. vt11 •l.lm I •t urea/ 
aeehrs/relaaaa 
agents are applied 
to concrete blocks. 


Prepared samples are 

••shed to remove 

>

I... 

)C

tJ1 
debris accumulated 
during handling, 





TABLE 8.2 

PRODUCT EXPOSURE 


SUMMARY (cont.) 


APPtHOIK 6 
REFERENCE 1 VPI: Of SAMPLES HtiJIIIIH:U PHIIUIILI 

~~!I:GUHV SECTION ~UHF~Ct AREA) ~~~~~~~!!~H~------------- --·- ~~~Q~~~~ 

lUINIHti ~ 

MAIEAIALS 
StAt IHG !> I!> tml/1. StHIIU JJ• '"""· t ~ tiii-JIJ I 'trlf 

to .,. llppr·oprlata eub
lultJ U•f.JU~tll U - :14, :14, i-1 

at 30 °C 
Itt" 

eto atoo. 

Som• product• cut 
Hut E•pueurw " I. I, I lor 

at 112 "c 
to approprlat• slaa. 

Wd lhlltl I U l"lllftOVII 

debris ac~umulatwd 
during shipping and 
hand I lrog. 

I'IWCESS MEOI A 6 Owpandant on •adla 	 See apacl•l aampllng 
lnatructlons. 

E•poaur• a 1, I , 
•t 

I lor • 
JJ oc. 

Wet product to waah 
away flnea. 

MECHANICAL DEVICES 

t.cl 
I 
~ 

7 . 	 Entire davlca, 
conoponant, or 
material specimen 

Waah to remove 
debris ..ccumulatad 
during shipping 
and hand I I ng 

Condltlonluy pwo·lutJ po·luo· tu 
a•paoura C"l ,.., • ._, llldiiiii>Unel. 

Cold lfapoauru • 24, lol, lol '",. 
at JJ °C 

A material apacl111an shall ba ••posed using a onlnl•nu•n aurfaca area to volume ratio of 50 cne2/L . 

• 

'tJ
> 
-g 
::J 
0.;c· 
~ 

... 
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2.5 	 EXTRACTION WATERS: Samples shall be exposed. based on a formulation review and 
determination of the most severe condition, to one or more extraction waters as detailed in Table 
B.3, except for process media (see Appendix B. Section 6.3), and Mechanical Plumbing Devices 
(see Appendix B. Section 8.5). The characteristics and preparation of the waters are described 
in Appendix B. Section 12. 

Table B.3 

Extraction Water Selection 


ANALYTES 	 ' pH
OF INTEREST 	 s 8 G 

Metals 	 X X 

Solvents1 	 X or X or X 

Volatile Organic X 
Chemicals 

Other Organics 	 X or X or X 

2.5.1 	 EXCEPI10NS: The manufacturer may specifically request a change in the extraction 
water used, based on the intended application and/or the materials used in the 
device/product, provided the manufacturer's use instructions indicate the use limitations. 

2.5.2 	 PROCESS MEDIA: Process media products are exposed using organic-free deionized 
water (ASTM D 1193 Type ll). 

-2.5.3 	 MECHANICAL PLUMBING DEVICES: Mechanical plumbing devices (Section 9.0), 
are exposed to the pH 8 extraction water described in Appendix B. Section 8.5. 

2.6 	 PRODUCT EXPOSURE: Samples may be evaluated either "in-the-product/ device" or 
in an exposure vessel. 

2.6.1 	 EXPOSURE IN-THE-PRODUCT/DEVICE: When practical, 
products/devices shall be evaluated such that only the (exposed) wetted 
surface is exposed to extraction medium. 

1Solvents =The organic liquid component of a formulation used to dissolve solid or other liquid 
components of protective (barrier) materials or joining and sealing materials to facilitate their application. 

B-5 



Appendix B 

2.6.2 EXPOSURE IN VESSELS: Samples lhal are not evaluated as described 
in Section 2.6.1 shall be exposed to the extraction medium in clear glass 
containers (e.g .• lL) with PTFE (polyteuafluoroethylene) lined lids, with 
no headspace. 

Products exposed in vessels shall be exposed such that the surface area
to-volume ratio described in the appropriate section (Appendix B. 
Sections 3 to 8) shall be maintained. 

2.6.3 	 RESIDUAL VINYL CHLORIDE: Polyvinyl chloride (PVC) and 
chlorinated polyvinyl chloride (CPVC) pipe products/materials shall be 
evaluated for residual vinyl chloride (RVC). RVC is measured in PVC 
and CPVC pipe walls because good correlation exists with extraction 
data and the diffusion science is well understood. Residual vinyl 
chloride shall be determined in the product wall, rather than by 
extraction, in accordance with Appendix B. Section 10. 

2.7 MATERIAL EXPOSURE: Materials shall be exposed according to the protocol outlined 
for the materials' specified end use(s). If a material is intended for use in the 
manufacture of products covered under more than one section of this standard, the most 
stringent exposure condi.tion shall be followed (e.g. temperature, surface area to volume . 
ratio). A material intended to be processed by more than one method (e.g. Injection 
molding, extrusion, stamping) shall be tested in ~ of the processed forms. 

2.7.1 	 EXPOSURE OF A MATERIAL SAMPLE: A materials manufacturer 
may request to have its material tested as a material sample (e.g., plaque, 
sheet) if, and only if, there is no chemical or physical difference in the 
material characteristics between the material sample and the material as 
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 material shall be exposed under the
conditions set forth in the corresponding section of Appendix B. The 
normalized contaminant concentrations shall meet the requirements or 
Appendix A. 

2.7.2 	 EXPOSURE IN PRODUCT FORM: A materials manufacturer may 
request to have its materials tested in the form of a fmished product 
according to the protocol set forth in the appropriate section(s) of 
Appendix B. 

2.7.3 	 ·SURFACE AREA TO VOLUME RATIO (SN): When testing the 
material in the form of a material sample or in product form, the 
dimensions of the material or the product sample tested and the 
extraction medium volume shall be recorded and the laboratory tested 
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surface area to volume ratio calculated. If a material exceeds an MAL 
the SN may be scaled down to provide an acceptable MAL. 

2.8 EXPOSURE CONDITIONS: Exposure begins immediately following washing or the 
appropriate conditioning. 

2.8.1 METHOD BLANKS: Method blanks are prepared using the same 
reagent and in the same manner as product samples, but no product is 
added. An uncoated substrate, as applicable, shall be included. Method 
blanks shall be processed with all samples. 

2.8.2 METHOD STANDARDS: 
•

Method 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. 

2.8.3 	 SEQUENTIAL EXPOSURE: Tests for evaluation shall be conducted 
using a sequential exposure procedure. There shall be no significant 
time interval between exposures (decant, discard, fill, continue exposure). 
The products shall be exposed depending on the intended end-use 
application, as described in the appropriate section (Appendix B, 
Sections 3 to 8). Analyses shall be performed only on the final 
extraction medium. unless otherwise noted. 

3.0 PIPES AND RELATED PRODUCTS: 

3.1 SAMPLE REQUIREMENTS: Whenever practical, samples of actual product shall be 
used for exposure testing. The size with the highest surface area to volume ratio . 
(typically the smallest diameter) should be evaluated. Successful evaluation of the 

-bighest surface area to volume ratio shall qualify all lower surface area to volume ratios. 

3.1. I 	 RESIDUAL VINYL CHLORIDE: Polyvinyl chloride (PVC) and 
chlorinated polyvinyl chloride (CPVC) products/materials shall be 
evaluated for residual vinyl chloride in accordance with Appendix B, 
Section 9. 

3.2 CONDITIONING: Following washing (Appendix B. Section 2.4), and prior to exposure, 
product/material samples (except those for RVC analysis) shall be conditioned to 
simulate pre-use flushing and/or disinfection procedures. The samples shall be exposed 
for evaluation immediately after conditioning. Pipes and related products are conditioned 
at different temperatures, depending on the intended end use: 23•c (cold application) 
or 82"C (hot application). The product samples are conditioned as described below. 

3.2.1 COLD APPLICATION: Following washing (Appendix B, Section 2.4), 
the samples shall be conditioned at room temperature (23" + 5"C) with 
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3.3 EXPOSURE CONDmONS: Exposure begins immediately following conditioning. The 
samples shall be exposed in the appropriate extraction water (see Appendix B. Section 
2.5) based on end use or application. The extraction water shall be collected for analysis 
as described in Section 8 of this appendix. 

3.3.1 	 COLD APPLICATION: Products which, in actual field use, are not 
used with hot water shall be exposed as follows: 16 hours .±. 1 hour at 
30"C ± 1"C. 

-
3.3.2 HOT APPLICATION: Products which, in actual field use, are used with 

hot water shall be exposed as follows: 

Expose for 0.5 hour ± 5 minutes at 82"C ± OSC, immediately 
followed by exposure for 16 hours .±. 1 hour at 30"C .±. 1"C. 

The test sample shall be allowed to cool in the 30"C chamber. 
Successful evaluation using this procedure precludes the cold exposure. 

Appendix B 

the applicable pH 8 extraction water for 14 days, or less if specified by 
the manufacturer. The water shall be changed at least 10 times, with a 
minimum period of 24 hours per conditioning period. There shall be no 
time interval between exposures. To simulate disinfection, the first 
(initial) exposure shall contain 50 mg/L available chlorine. After the 
initial 24 hour period, the extraction water shall contain 2 mg/L chlorine. 

3.2.2 	 HOT APPLICATION: Following washing (Appendix B, Section 2.4), 
and the cold application conditioning, the samples shall be further 
conditioned at the elevated temperature by exposure with the applicable 
pH 8 extraction water using the sequence in Table B.4. There shall be 
no time interval between exposures. 

' 
TABLEB.4 

Time 	 Temperature Comment 
1 Hour.±. 5 min 82"C .±. O.s"C decant, discard, refill 
1 Hour.±. 5 min 82"C.:t0.5"C decant, discard, expose 

as shown in Section 3.3 . 
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4.0 	 PROTECTIVE (BARRIER) MATERIALS: 

4.1 	 SAMPLE REQUIREMENTS: Test samples of coatings/linings shall be prepared such 
that. upon exposure, a surface area-to-volume ratio of SO cm2/L is obtained. 

4.2 	 PREPARATION: Samples shall be prepared such that the entire surface to be exposed 
is covered by extraction water. Products (when appropriate/required) shall be applied to 
a glass slide in a manner consistent with the manufacturer's written (published) 
instructions. Products requiring a reactive substance (i.e., when glass is inappropriate) 
shall be applied to an appropriate alternate substrate. 

• 
4.2.1 	 FIELD APPLIED COATING SYSTEMS: These products shall be 

applied at the appropriate film thicknesses and cured (time, temperature, 
etc.) per the manufacturer's published instructions and under the 
supervision of the certifying agency. Multiple layer coating systems 
shall be applied in a stepped manner so as to expose all layers. See 
Table B.5 for dimensions of exposed areas. 

TABLE B.S 
MULTIPLE LAYER COATING SYSTEM SAMPLE PREPARATION 

#of Layers Panel Surface 
in System Area Exposed 

One coat Entire panel 

Two coat Primer 1/3 

-
 Finish coat 

Three coat Primer 116 

First coat 113 

Fmish coat 112 

Four coat Primer 1/12 

First coat 1/6 

Second coat 1/4 

.·Finish 112 
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4.2.2 	 FACI'ORY PRODUCED. APPLIED. AND/OR CURED MATERIALS: 
Systems requiring factory application and curing shall be prepared in 
accordance with Appendix B. Sections 4.1 and 4.2. 

4.2.3 	 CEMENT MORTAR BLOCKS: Cement mortar test blocks shall be 
prepared for systems requiring cement as a substrate. Two-inch test 
sample cubes are prepared according to ASTM C-109. The blocks are 
removed from the mold after 24 hours and allowed to air cure at room 
temperature for 14 days. 

• 	 Concrete Admixtures: These products shall be added to the 
cement mixture using the manufacturer's highest recommended 
admixture dosage level. The test samples shall be prepared as 
described in Appendix B. Section 4.2.3 and shall be exposed 
immediately after they have cured. 

• 	 Concrete Sealers: These products shall be applied to the test 
samples prepared in Appendix B, Section 4.2.3 in accordance 
with the manufacturer's recommendation. The coated cubes 
shall be allowed to cure for the manufacturer's recommended 
period and then shall be immediately exposed. ' 

• 	 Concrete Mold/Fonn Release Agents: These products shall be 
applied to the_ mold used to prepare the cubes described in 
Appendix B. Section 4.2.3. The test samples shall be prepared 
as described in Appendix B, Section 4.2.3 and exposed 
immediately after the 14-day cure period. 

CONDmONING: Following washing (Appendix B, Section 2.4), and prior to exposure, 
the test sample shall be disinfected. This procedure simulates the disinfection of water 

_storage tanks prior to operation. The method described is based on Method 2 of AWWA 
Standard C652-86. 

4.3.1 	 DISINFECTION METHOD 2: 

• 	 Prepare 200 mg!L available chlorine solution using sodium 
hypochlorite (NaOCI) (reagent grade or equivalent). 

• 	 Using a spray bottle, spray the previously rinsed test sample 
panels, coating all surfaces to be exposed. 

• 	 Let the test samples stand for at least 30 minutes and rinse well . 

• 	 ~e test samples are placed in racks, rinsed with cold tap water, 
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and then rinsed with ASTM 01193 Type n deionized water. 
The samples shall be exposed immediately. If immediate 
exposure is not feasible. dry the test samples in a laminar flow 
hood and expose within four hours. 

4.4 EXPOSURE FOR SOL VENT.;,BASED CONTAINING PROTECTIVE (BARRIER) 
MATERIALS: Tests for qualification of solvent-containing materials shall include the 
determination of solvent leaching rates over time. The relationship between contaminant 
concentration(s) and time shall be determined. plotted with a minimum of five points, 
and then used for evaluation. Table B.6 describes the exposure sequence for determining 
the solvent leaching rates. Extraction water (see Appel\dix B. Section 2.5) for 
contaminants of interest (other than solvents) shall be collected foiJowing the first seven
day exposure period. The extraction water shall be collected as described in Appendix 
B. Section 8. 

4.4.1 	 COLD APPLICATION: Products/materials which are not intended to 
be used with hot water shall be exposed at 23•c .:t 2·c (73.4.F .:t 3.6·F). 
Extraction water samples for solvents are collected and analyzed as 
described in Table B.6. Extraction water samples for other analyses are 
collected as described in Appendix B. Section 8. 

4.4.2 	 DOMESTIC HOT APPLICATION: Products/materials which are 
intended for hot residential applications (i.e., single family dwellings) 
shall be exposed at 60·c .:t OSC (140r.:t 0.9r). Successful evaluation 
using this procedure precludes the cold exposure. 

4.4.3 	 COMMERCIAL HOT APPLICATION: Products/materials which are 
intended for hot commercial application use (e.g., multiple-family 
dwellings, restaurants, hospitals) shall be exposed at s2·c .:t OSC 
(180.F .:t 0.9·F). Extraction water samples for solvents are coiJected and 
analyzed as described in Table B.6. Extraction water samples for other 
analyses are coiJected as described in Appendix B, Section 9. Successful 
evaluations using this procedure, precludes the cold and domestic hot 
exposures. 
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TABLE B.6 

SOLVENT CONTAINING MATERlALS 


EXPOSURE SEQUENCE 


NOTE: Sample exposures are sequential: decant volume for analysis, discard remaining extraction 
water, refill container, and continue exposure. 

EXPOSURE 
TIME 

ELAPSED 
TIME TEMPERATUBE2 SAMPLE COLLECfiON 

I. 24 .±. I hour I day A,B,C Extraction water for solvent 
analysis is collected in a 250
500 mL clear glass bottle with 
PTFE lined lid that contains 
sodi'VD thiosulfate in a quantity 
sufficient to neutralize the 
chlorine. Store at 4"C until 
analysis. 

II. 24 .±. I hour 2 days A,B,C Same as I 

III. 7 .±. I day 9 days A,B,C Same as I 

(Extraction water for analyses 
other than solvents is collected 
as described in Appendix B, 
Section 9). 

IV. 7 ±I day 16 days A,B,C Collection and analysis optional 

v. 7 .±. 1 day 23 days A,B,C Same as I 

VI. 7 .±. 1 day 30 days A,B,C Collection and analysis optional 

VII. 7 .±. I day 37 days A,B,C Same as I 

2The exposure temperature is application-dependent. 
(A) Cold application = 23 ± 2"C {73.4 ± 3.6r) 
(B) Domestic hot application= 60 ±O.s· (140 ±0.9r) 
(C) Commercial hot application= 82 ± OSC {180 .±. 0.9r) 
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4.5 	 EXPOSURE FOR OTiiER PROTECI'IVE (BARRIER) MATERIALS: For materials other than 
solvent containing coatings. expasurc is based on the intended end-usc application and is 
described in Table B.7. Extraction water samples are collected after the final exposure period 
as described in Appendix B. Section 9. Successful evaluation at an elevated temperature 
precludes testing at a lower temperature. 

TABLEB.7 
EXPOSURE SEQUENCE FOR 

OTHER THAN SOLVENT CONTAINING MATERIALS 

NOTE: Sample exposures are sequential: Decant and discard extraction water. refill container, and 
continue exposure. Extraction water samples are collected for analysis after the fmal exposure period. 
as described in Appendix B. Section 9. 

• 
Exposure 

Application Time Elapsed Time Temperature 

Cold 	 24 ± 1 hour 1 day 23 ± 2·c (73.4 ± 3.6r) 
24 ±I hour 2 days 23 ± 2·c (73.4 ± 3.6r) 
72 ± 4 hours 5 days 23 ± 2·c (73.4 ± 3.6·F) 

Hot 24 ± 1 hour I day 60 ± o.5·c (140 ± o.9~ 
(Domestic) 24 ±I hour 2 days 60 ± osc (140 ± 0.9·F) 

72 ±4 hours 5 days 60 ± osc (140 ± 0.9~ 

Hot 	 24 ± 1 hour I day 82 ± osc (I80 ± 0.9~ 
(Commercial) 	 24 ±I hour 2 days 82 ± osc (180 ± 0.9r) 

72 ± 4 hours 5 days 82 ± osc (180 ± 0.9·F) 

-
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5.0 	 JOINING AND SEALING MATERIALS: 

5. J SAMPLE· REQUIREMENTS: Test samples of joining and sealin~ mate~s sh211 ~ pre~ 
such that. upon exposure, a surface area 2to volume ratio of 15 em IL (8.8 m /gal) IS obtamed. 
Test samples for the various types of joining and sealing materials are described in Table B.S. 

TABLE B.8 

TEST SAMPLES 


JOINING AND SEALING MATERIALS 


Material 

Gasket Materials 	 ASTM 03182 tensile sheets or finished product 

Caulks, Greases Applied to glass panels 

Lubricants, Sealants ' 


Adhesives and Cements Applied to overlapping panels 

Solders and Solder/Flux Product heated in ceramic combustion boats 

Combinations 


Flux 	 Applied to copper sheet and heated 

5.2 	 PREPARATION: Samples shall be prepared so that the entire surface to be exposed is covered by 
extraction water. Products (as appropriate) 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. 

5.2.1 	 GASKET MATERIALS: These products shall be cut to the appropriate size as described in 
Appendix B. Section 5.1. 

5.2.2 	 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 Appendix B, Section 5.1 is maintained. The slides shall 
be allowed to air-dry and/or cure according to the manufacturer's published instructions. 

5.2.3 	 ADHESIVES AND CEMENTS: These products shall be prepared by joining overlapping 
plastics panels of the appropriate material ( i.e., PVC or CPVC depending on the adhesive or 
cement), using the product being evaluated. The panels shall be ·overlapped in a manner 
simulating a typical installation. The adhesive or cement shall be applied in accordance with the 
manufacturer's published insuuctions and cured for 48 hours. The 118" thick panels are prepared 
as follows: 

Panels: 16.5 em x 4.3 em (6.5" x 1.7") 

Overlap: 14 em x 4.3 em (5.5" x 1.7") 

Exposed Adhesive or 

Cement: 2.5 em x 4.3·c:m (1.0" x 1.7") (one side/only) 
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1- 2.5cm 	-1 

-----	14 em ---- 

Figure 8.1 

5.2.4 	 SOLDERS: These products shall be prepared by placing the solder in a ceramic 
combustion 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 (with solder) is then 
placed in a muffle furnace that has been set to a temperature which is 20"C 
(361=) above the liquidus temperature of the product being evaluated. For 
example: 

9515 tin/antimony solder has a melting range of 232-240"C (450-464"F). The 
oven is set at 260"C (5001=) for this solder. 

The boat (with solder) is placed in the oven and allowed to heat until the solder 
has melted (approximately 1-2 minutes). The boat is allowed to cool and the 
solder piece is removed. 

5.2.5 	 FLUXES: These products shall be prepared by applying a thin film to a copper 
sheet of the appropriate size as described in Section 5 .I. The copper sheet is 
then placed in a muffle furnace that has been set to 300"C (572"F). The copper 
sheet (with flux) is allowed to heat until ·the flux flows (approximately 30 
seconds to 1 minute). The copper sheet is allowed to cool prior to exposure. 

5.3 	 CONDmONING: Following preparation, the test samples are washed as described in Appendix 
~. Section 2.4. 

5.4 	 EXPOSURE: Following conditioning, these materials are exposed in the appropriate extraction 
water (see Appendix B. Section 2.5) in accordance with the intended end-use application as 
described below. The extraction water samples are collected as described in Appendix B. Section 
8. 

5.4.1 	 COLD APPUCATION: Products to be evaluated for cold applications shall be 
exposed using the following sequence: 

(1) 24 ± 1 hours @ 30 ± OSC (86 ± 0.9"F) 
(2) 24 ± 1 hours @ 30 ± 0.5"C (86 ± 0.9"F) 
(3) 24 ± 1 hours @ 30 ± OSC (86 ± 0.9"F) 

5.4.2 	 HOT APPLICATION SAMPLES: Products to be evaluated for hot applications 
. shall be exposed using the sequence that follows. However, the manufacturer 
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may specify an alternate maximum temperature. 

(J) I hOur.@ 82 :t OSC (I 80 :t 0.9r) 
(2) 1 hour @ 82 :t OSC (I 80 :t 0.9r) 
(3) I hour @ 82 :t OSC {J 80 :t 0.9r) 

5.4.3 	 EXTENDED EXPOSURE: If the normalized concentration of a contaminant 
exceeds the Appendix A criteria (chronic exposure), further exposure testing may 
be undenaken (at the manufacturer's discretion). The additional testing will be 
used to determine a contiminant leaching rate(s) over time. The relationship 
between contaminant concentration and time shall be determined, plotted with 
a minimum of five points, and then used for evaluation. Testing should continue 
until contaminant concentrations are reduced to ten percent of the initial 
contaminant concentration. The normalized contaminant concentrations are then 
compared to the MAL as specified in Apeendix A, Section 2.0.8 (potential 
exposure resulting from short-term high leve) leachates). 

6.0 	 PROCESS MEDIA: 

6.1 	 SAMPLE REQUIREMENTS: A representative sample of the product/material shall be obtained 
for evaluation purposes as described below. The sampling procedures outlined below are 
designed to obtain a representative grab sample and are provided as guidance. Samples shall be 
taken at the point of manufacture. Appropriate chain-of-custody procedures shalJ be followed. 

6.

6.

-

1.1 	 SAMPLING FROM BULK: A composite sample shall be obtained by selecting 
five individual 2500 g (approximately five pound) or 0.006 cubic meter 
(approximately 0.21 cubic feet) samples from either various depths or sectors of 
the bulk storage vessel. The individual samples shall be combined and mixed 
thoroughly to form a single composite of not less than 11 kg (approximately 24 
pounds) or 0.028 cubic meter (approximately J cubic foot), whichever is less, to 
be further divided as described in Appendix B, Section 6.1.4. 

1.2 	 SAMPLING FROM PACKAGES: A composite sample from packaged lots 
where bulk storage is not available, shall be obtained by selecting individual 
samples from approximately 5% of the lot. with a minimum of five and a 
maximum of fifteen containers sampled. If less than five containers are 
available, the samp!i.Dg procedures shall be identical to those used for bulk 
vessels (see Appendix B, Section 6.1.1). The individual samples shall be 
combined and mixed ~oroughly to form a single composite of not less than JI 
kg (approximately 24 pounds) or 0.028 cubic meter (approximately one cubic 
foot), whichever is ·less, to be further divided as described in Appendix B, 
Section 6.1.4. 

6.1.3 	 SAMPLING FROM PRODUCTION: In lieu of sampling in ICCordance with 
Appendix B, Section 6.1.1 or 6.1.2, composite samples obtained and composited 
by the manufacturer's sampling procedures during production shall be acceptable, 
if the procedures used result in a representative sample (as determined by the 

. certification entity). 	 The sample shall be further prepared in accordance with 
Appendix B, ·section 6.1.4. 

6.1.4 	 ANALYSIS SAMPLE: The composite sample obtained in Appendix B, Section 
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6.1.1 or 6.1.2 or 6.1.3 shall be reduced, using a riffle sampler (if appropriate), 
to three (3) samples of sufficient quantity for exposure as described in Appendix 
B. Section 6.2. The samples shall be stored in airtight. moisture proof. sealed 
glass containers. If a glass container is inappropriate, the manufacturer shall 
recommend a type of sample container. Each container shall be clearly labeled 
with product name, type of container sampled, manufacturer name, sampling 
data. production location, lot number, and be signed by the person responsible 
for sampling. One sample is used for exposure and analysis as described in 
Appendix B. Sections 6.2 and 11. The remaining two samples are retained, for 
reevaluation purposes (if necessary). for up to one year. 

6.2 	 CONDmONING: Special preparation procedures (e.g., baclcwashing) may be required for some 
samples. Initial preparation shall be in accordance with the manufacturer's written instructions . 

• 
General guidelines are described in Table B.9. Prior to exposure, the liquid portion is decanted 
and discarded. 

Amount 

Filtration Media Other 

TABLE B.9 

PROCESS MEDIA CONDmONING 


than Gravel or Anthracite 1250 :t 50 g 

Gravel3 and Anthracite4 

~ 3/8 inch diameter (.95 em) 
> 3/8 inch diameter (.95 em) 

1250 :t 50 g 
2500 :t 50 g 

Adsorption Media 	 Half the sample 
collected in Section 6.1 

Ion Exchange Resins 	 1250 :t 50 g 

Chelating Polymers 	 1250 :t 50 g 

Synthetic Media 	 Half the sample 
collected in Section 6.1 

6.3 	 EXPOSURE: These products shall be exposed using reagent water and 4-liter Erlenmeyer flasks. 
These products are exposed as described below and the extraction water collected as described 
in Appendix B. Section 9. 

3
For the size range of gravel specified. not more than 8% by weight shall be neither finer nor coarser 

than the designated size limit (A WW A B l 00-80). 

4
For the size range of anthracite specified, not more than 8% by weight shall be neither finer nor 

coarser than the designated size limit. 
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6.3.1 	 F1LTRA TION MEDIA, ION EXCHANGE RESINS, AND CHELA TING 
POLYMERS: Immediately following conditioning, place the media in a 4-liter 
Erlenmeyer flask. Add two liters of organic-free reagent water, mix to ensure 
that all media are wetted, and seal the flask with PTFE. Expose the media using 
the sequence shown in Table B.lO. 

• 


-
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TABLE B.IO 
EXPOSURE SEQUENCE 

Temperature 

1 hour : S minutes 23: 2"C decant. discard, and 
{73.4 : 3.6r) replace extraction water 

1 hour : S minutes 23: 2"C decant. discard, and 
{73.4 : 3.6r) replace extnaction water 

1 hour : S minutes 23: 2"C filter and collect 
(73.4 :t: 3.6"F) samples for.analysis 

as described in Appendix B. Section 9 

6.3.2 	 ADSORPTION MEDIA: Following conditioning, the media samples shall be 
allowed to dry for 3 hours at 110"C (or 2 hours at 140"C). The dried media are 
exposed as described below. 

(1) 	 Prepare extraction solution: 

(A) 	Add 47 mL of 0.1 N Sodium Hydroxide (NaOH) to 100 mL of 0.1 
M Sodium Hydrogen Phthalate (or equivalent). 

(B) 	 Dilute to 200 mL with reagent water. 

(2) 	 Weigh five (5) grams of sample into 400 mL beaker 5 .
(3) 	 Add 200 mL extraction solution (Step #1) SLOWLY (this· will 

effervesce).6 

(4) Cover and extract at room temperature on a magnetic stirrer for one ( 1) 
hour : five (5) minutes.' 

(S) Filter through a Whatman #41 filter paper (or equivalent), using flltrate for - analysis. 
(6) 	 Collect analysis sample as described in Appendix B, Section 9. 

6.3.3 	 SYNTHETIC MEDIA: Following conditioning, the media are placed in 2-liter 
(approximately 2-quart) glass jar with PTFE lined lid. The vessel shall be 
completely filled. Add reagent water to overflowing. Seal the jar and expose 
using the sequence shown in Table B.JO. 

7.0 MECHANICAL DEVICES: 

5Activated alumina needs to be ground to pass through a 40-mesh screen. 

6powdered activated carbon and activated. alumina require the addition of a nonionic detergent 
(wetting agent). 

7
For powdered activated carbon, in the extraction step (Step 14}, start stirring slowly until all of the 

sample is wetted and in suspension. · 

B-19 



Appendix B 

7.1 SAMPLES: Samples shall cons1st of the entire device, or ponion(s)/ component(s) of the device, 
qr a specimen of the material(s). The samples may represent a product line of varying sizes, as 
described below. When it is necessary to calculate normalization factor(s), the wened exposed 
surface area of the sample shall be calculated and recorded prior to testing. 

7.I. I ENTIRE DEVICE: A single device shall represent a product line of varying 
sizes when: 

materials 	 are of the same alloy, composition, or formulation, and 
designs are analogous, and 
it has the greatest exposed wetted surface area to volume ratio. 

7 .1.2 	 COMPONENT: A component shall represent a product line of varying sizes 
when: 

' materials are of the same alloy, composition, or formulation, and 
designs are analogous, and 
it has the greatest exposed wetted surface area to volume ratio. 

• 
• 	
• 	

• 	
• 	
• 	

7 .1.3 	 MATERIAL: The material shall be representative of that used in the component 
and/or device. It may also be a sample of the material not related to a specific 
component or device. 

• 	 materials shall be evaluated using a minimum surface area to volume ratio 
2of 50 cm 1L. 

7.2 WASHING: Prior to conditioning and exposure, the samples shall be washed as described in 
Appendix B, Section 2.4, unless the manufacturer's instructions direct otherwise. When required, 
the device shall be properly prepared per the manufacturer's recommendations. 

7.3 CONDmONING: Conditioning may be either in the device or in a vessel. Table B.ll provides 
examples of typical exposures for the various products covered by this section. The test samples 
shall be preconditioned by exposure at room temperature (23 :t 2•c) to the extraction water used 

-for testing (see Appendix B. Section 2.5) for fourteen (14) days, or less if specified by the 
manufacturer. The water shall be changed at least ten (10) times (during the 14-day conditioning 
period), or less if specified by the manufacturer. There is a minimum period of 24 hours per 
exposure. 

7.4 EXPOSURE: Following conditioning, the samples shall be exposed as described in Table B. II 
in the appropriate extraction media (see Appendix B, Section 2.5). Devices/components which 
in actual field use are not used with hot water (e.g., distribution system valves), shall be exposed 
using the sequence shown in Table B.l2. Devices/components which are used in contact with 
water at a temperature in excess of 23•c (73r) shall be exposed using the same exposure 
sequence, at the maximum temperature encountered under use conditions. The extraction media 
is collected as described in Appendix B, Section 8. 

7.5 CHEMICAL EXPOSURE: The samples shall be exposed to the appropriate drinking water 
treatment chemical or _chemical mixture for four (4) hours (or as recommended by the 
manufacturer) at 23 :t 2·c (73.4.F). For devices that normally operate at lower or high 
temperatures, the exposure shall be at the normaJ operating temperature. The extractant shall be 
collected in a vessel appropriate for shipping and storage. For chemical feeders, a sample of the 
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chemical prior to feeding shall be collected if possible. For chemical generators. samples of the 
raw chemicals shall be collected. For all devices where the extractant is a mixture of water and 
the chemical(s). a sample of the influent water shall be collected and preserved as described in 
Appendix B. Section 9. Analysis of the extractant shall be in accordance with the requirements 
of NSF Standard 60. Drinking Water Treatment Chemicals - Health Effects. Samples of the 
chemicals prior to feeding samples of raw materials. and influent water samples shall be analyzed 
for background levels of contaminants only if. after normalization. the concentration of a 
contaminant(s) exceeds the MAL (see Appendix B. Section 12.6) . 

. TABLE B.ll 
PRODUCI' EXPOSURE8 

Product In-the-Product In-a-Vessel Other, 
Aeration Equipment X Material exposed in a vessel 

Chemical Feeders X Material exposed in a vessel 

Clarifiers Material exposed in a vessel 

Disinfection Equipment Material exposed _in a vessel 

Electrical Wire X 

Mixers Materials exposed in a vessel 

Pumps X 

Reverse Osmosis 

Membranes/Cartridges X 

Screens X 

Strainers X 

Switches/Sensors- X 

Valves X 

TABLE B.12 
EXPOSURE SEQUENCE 

Application 
Exposure 

Time 
Elapsed 
Time9 Temperature 

Cold 24 hours 24 hours 23 =2·c (73.4'r> 
24 hours 48 hours 23: 2·c (73.4'r> 
24 hours 72 hours 23: 2·c (73.4'r> 

8For the purposes of this table, product may represent either the entire device or a component. These 
are the typical exposure conditions. However, products may be exposed in any fashion provided the 
exposure is consistent with requirements in Appendix B. Section 2. 

~lapsed time daes not include the initial 14-day conditioning period. 

B-21 




Appendix B 

8.0 	 MECHANICAL PLUMBING DEVICES 

8.1 	 SAMPLES: Samples shall consist of the entire device, ponion(s)lcomponent(s) of the device, 
or a specimen of the material(s) of·the device. The samples may represent a product line of 
varying sizes, as described below. When it is necessary to calculate normalization factor(s), the 
wetted surface area of the sample shall be determined. When testing materials and components, 
the actual wetted surface area and the volume of water in the extraction vessel shall be 
determined. 

8.l.l DEVICE: A single device shall represent a product line of varying sizes when: 

1. 	 Materials are of the same alloy, composition, or formulation; and 

2. 	 Design and manufacturing processes are analogous; and 

3. 	 It has the greatest wetted surface area to volume ratie. 

8.1 .2 	 COMPONENT: A component shall represent a product line of varying sizes when: 

I. 	 Materials are of the same alloy, composition, or formulation; and 

2. 	 Design and manufacturing processes are analogous; and 

3. 	 It has the greatest wetted surface area to volume ratio. 

8.1.3 	 MATERIAL: The material shall be representative of that used in the component and/or 
device. It may also be a sample of the material not related to a specific component or 
device. Materials shall be exposed at a surface area to volume ratio sufficient to ensure 
that the required laboratory detection limits are achieved for all analytes after 
normalization. 

8.2 	 WASHING: Flush device for 15 minutes with tap water under pressure, then rinse with 
3 volumes of DI water (ASTM D-1193, Type ll). Alternate preparation of the device shall be 
performed when required by published manufacturer's instructions. Components and materials 
shall J:>e...washed according to Appendix B, Section 2.4. 

8.3 	 CONDmONING: Conditioning of the sample shall be performed in the sample or in a vessel. 
Endpoint devices, components, and materials shall be conditioned by rinsing with three (3) 
volumes of extraction water (specified in Section 8.5) at room temperature (23 ± 2·c). The units 
or exposure vessels shall be filled with extractant water and held until the stan of the exposure 
sequence for a period not to exceed 72 hours, 

8.4 	 EXPOSURE: Following conditioning, the sample shall be exposed to extraction water according 
to the applicable scheme detailed in Section 8.4.1 through Section 8.4.3. Reflecting the sample's 
intended use, samples shall be exposed to extraction waters at the specified temperatures for the 
entire duration of the exposure. Exposure shall be limited to cold temperature (23 :t 2"C) except 
for instant hot water dispensers, in which case the manufacturer's specified thermostat setting 
shall be used. 

Evaluation of endpoint devices, components, and materials for contaminants other than lead shall 
require exposure of at least three samples according to the timetable of Figure B.2. The number 
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of produCts to be tested shall be specified by the IIWlUfacturer. The geometric mean of 
normalized contaminant concentrations from exposure on Day J9 shall be compared to the MAL. 

Evaluation of endpoint devices, components and materials for the contaminant lead shall require 
exposure of at least three (3) devices (more if specified by the manufacturer), according to the 
timetable of Figure 8.2. It is· recommended that product lines thought to be marginally 
acceptable, and those that leach levels of lead approaching the maximum allowable level, should 
be tested for more than the minimum number of products. The rationale for selecting a number 
greater than three (3) products is provided in Appendix B, Section 12.1 J. On Days 3, 4, S, 10, 
11, 12, 17, 18, and 19, the 16 hour dwell extractant water shaU be collected. The lead dosage 
shall be determined as described in Appendix B. Section 12.10 and compared to 11 Ill· Lead 
dosage is equivalent to lead concentration times the volume of the device. 

Additional samples may need to be exposed to extraction water in erder to have a sufficient 
volume of extraction water for all analyses. 

8.4.1 	 EXPOSURE SEQUENCE FOR ENDPOINT DEVICES: 

The device shall be inverted and filled with extraction water and held according 
to Figure B.2 during the exposure sequence.· Hot water dispensers shall be 
heated to operating temperature, then exposed following the sequence in Figure 
B .2 at the elevated temperature. 

The final exposure water shall be collected and preserved in accordance with 
applicable analytical methods. Only the contaminant levels present in the sixteen 
hour dwell samples shall be used to evaluate the product's leaching 
characteristics. 

For endpoint devices, the exposure sequence in Figure B.2 shall be conducted 
and the Days 3, 4, 5, 10, 11, 12, 17, 18 and 19 lead dosages shall be determined. 

8.4.2 	-	 EXPOSURE SEQUENCE FOR COMPONENTS AND MATERIALS: The
exposure procedures provided in Appendix B, Section 8.4.1 shall be followed 
except that in-vessel exposures shall be used. Samples shall be tested at a surface 
area to volume ratio at least as high as the ratio that exists in the device. 

8.4.3 	 METHOD BLANKS: Method blanks are 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. 	 · 

8.4.4 	 METHOD STANDARDS: Method 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 contaminants are added. 
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8.5 	 EXTRACTION WATER: The extraction water shall be prepared by combining: 

8.5.1 	 25 ml of 0.4M sodium bicarbonate; 

8.5.2 	 Chlorine stock solution as per Appendix B. Section 13.2.4; and 

8.5.3 	 Deionized water meeting specification ASTM 01193 Type n (make up to one liter), and 
adjust pH as needed using O.IM HCl (approximately 1.3 ml) to meet the following 
requirements: 

This water shall have a pH of 8.0 (:t 0.5), alkalinity of 500 ppm (:t 25), dissolved 
inorganic carbon of 122 ppm (:t 5), and 2 ppm (:t .5) of free chlorine. 

9.0 	 COLLECTION AND PRESERVATION OF EXTRACTION MEDIA FOLLOWING 
EXPOSURE: 

• 
9 .I 	 GENERAL: Immediately following the exposure period, the extraction media shall be poured 

into previously prepared sample bottles for storage until analysis as detailed in Table B.l3. The 
procedures described in Table B.l4 are based on collection methods included in "Manual For The 
Certification of Laboratories Analyzing Drinking Water," (EPA-570/9-82-002) and Standard 
Methods For the Examination of Water and Wastewater (18th Edition). 
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TABLE 8.13 

EX'r'JtACTAHT WATER 


COli.EcnON AND PRESERVAnON 


Conwninmt Preservative 	 Contaire Sl!!!l! 

Herbicide None 	 500 mL (16 
CMIDC8) Imber 
&lua boa* with 
PTfE lid 

4•C 

Mercury CoK. HNO, 10 
pH <2 (1 mL) 

125 mL (4 DUDCe) 
amber &Jaa boules 
wi&b PTfE lid 

roam temp. 

Metals other 
than Mercury 

CoK. HNO, 1D 
pH <2 (1 mL) 

125 mL (4 ounce) 
po~boctla • 

roam ll:mp. 

Misc. Organics None 	 500 mL -- boule 
wirh P'I'FE lid 

4•C

Pesticides None 	 500 mL (16 ounce) 
amber &laa boale 
with P'I'FE lid 

4•C 

Phenols H,SO. 10 pH <2 	 2SO mL (I ounce) 
(1 mL) amber &iua boale 
with P'I'FE lid 

4•C 

Phlhalat.e None 	 1 L &liD bollle 
wilb P'I'FE lid 
(ill duptic:1t.e) 

4•C 

Polyaromatic 
Hydrocarbon 

None 1 L &Jus boale 
(in duplicate) 

4•C 

Radionuclides - None' 	 500 mL (16 ounce) 
polyelbylae boule

room temp. 

Solvenu None 	 500 mL (16 ounce) 
&lua boule wilh 
PTfE lid 

4•C 

Total Kjeldahl 
Nitrogen 

H,So. 10 pH <2 2SO mL llllber boule 
with PTFE tid 

4•C 

Total Crzmic 
Carbon 

None 2SO mL llllber boale 
wi&b P'I'FE lid 

4•C 

Volatile Orglnic 
Chemical 
(purleable 
halocarbons 

Soctium 
TbiosWfate 
(a few paiDs 10 
ncunlizc the c:hlor

40mLIIDber&lus 
vial wilb PTfE lid 

iD&) 

4•C 
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10.0 	 RESIDUAL VINYL CHLORIDE (RVC) EXTRAcriON:10 

10.1 	 GENERAL: Polyvinyl chloride (PVC) and chlorinated polyvinyl chloride (CPVC) products shall 
be evaluated for residual vinyl chloride (RVC) in the product wall. The RVC concentration is 
detennind in the wall, rather .than in the extraction water, because very low levels of vinyl 
chloride cannot be as reliably detected in the extraction water as in the wall. 

10.2 	 SAMPLE PREPARATION: PVC and CPVC samples shaJJ be prepared as described below, and 
then analyzed according to Appendix B. Section 1 I .6. AU samples are prepared in duplicate. 

1 0.2.1 	 Chop a section of PVC or CPVC product sample into coarse pieces. 

10.2.2 	 Weigh 0.500 g ± 0.005 g, of chopped sample pieces into a 20 mL glass vial. 

[NOTE: 	 The sample and duplicate should not differ by more than O.Q05 g.] 

10.2.3 	 Add 10 mL of N,N-Dimethylacetamide (distilled in glass) to the sample bottle, 
seal and cap. 

10.2.4 	 Shake sample bottle at least 30 minutes on a reciprocating shaker. 

10.3 	 STANDARDS: Both a standard stock solution and a secondary dilution standard shall 
be prepared for the RVC analysis, using vinyl chloride gas (99.9%) and· N,N
Dimethylacetamide (DMAC). 

10.3.1 	 STANDARD STOCK SOLUTION: Prepare the standard stock solution as 
described below: 

(1) Pipet approximately 9.8 mL of DMAC into a 10 mL volumetric flask. 
(2) Allow the flask to stand unstoppered until the wetted surface has dried. 
(3) Weigh the flask and stopper to the nearest 0.1 mg. Record weight 
(4) Fill a 50 mL valved gas-tight syringe with vinyl chloride gas to the 50 

- (5) 
mL mark. 
Lower the needle to S mm above the meniscus of the DMAC and slowly 
introduce the standard above the surface. 

(6) Immediately reweigh the flask and contents. Record weight. 
(7) Dilute to volume with DMAC, stopper, and mix. 
(8) Transfer the solution into a PTFE sealed screw-cap vial. 
(9) Store at -IO"C to -20"C. 
(10) Calculate stock standard solution with respect to a 0.500 g 

sample as follows: 
(Gram of vinyl chlorideXl x 10~ =ppm (mg/kg) 

0.500 g 

10.3.2 	 SECONDARY DU.UTION STANDARD: Using the stock standard solution, 
prepare a secondary dilution in DMAC that contains a concentration that can be 
used to make calibration standards and spikes. 

Synonyms for residual vinyl chloride are residual viny chloride monomer and vinyl chloride. 
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10.4 EVALUATION 

10.4.1 	 GENERAL: The samples prepared in 10.2 shall be analyzed as described in 
Appendix B, Section J1.6. Appendix B, Section 10.4.2 describes the calculations 
used to determine if the RVC concentration is acceptable under this standard. 

10.4.2 	 PASS/FAIL CRITERIA: PVC and CPVC products, with an RVC concentration 
of less than or equal to 3.2 mglkg, shall be considered acceptable. This 
acceptance criteria was determined using the equation described below: 

where - Mw = RVC diffused into water (mg/L) 
Mp = 	 RVC concentration in the PVC ~all (mglkg) 

(NOTE: A factor of 1.4 corrects for the ratio of density of 
water to PVC) 

r = Pipe radius (em) 
D = Diffusivity constant, where: 

D D x e<· 17·000r'RT)= 0 

R Gas Constant 1.987.K" 1= 
T 
Do 

= Temperature ("K) 
= 3.7 cm2/sec 
= 319680 cm2/day 

to = Diffusion time period (days) 
Product age at beginning of the diffusion = 
time (days) 

3o·c = 303.K 

The calculations are as follows: 

Assumptions: 30 day old product is tested equivalent to J inch inner pipe diameter 
- to =16 hours (0.67 days) 

Mw =0.2 ppb (0.0002 mg/L) II 

Mw =4/r [Dht) 1fl [(t + lo)1fl- t 1fl](Mp x 1.4 kg/L) 

Mw 

Mp =4/r [Dm] 112 [(t + t.,> 112 - tl12J (1.4 kg/L) 


Mp = O.Q002 mg/L 


(3.15)(0.000235)(0.061)( 1.4 kg/L) 


Mp =3.2 mglkg 

. This concentration is based on the USEPA MCL for vinyl chloride (2 ppb or 0.002 mg/L), and 
smce the MAL = 11!0 MCL, the MAL = 0.2 ppb, or 0.0002 mg/L. 
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I I .0 	 ANALYSIS METifODS 

I J.J 	 GENERAL: This section is divided into five pans: metals, organics, (other than RVC 
and solvent), radionuclides, residual vinyl chloride, and solvents analyses. The specific 
analyses performed shall be formulation dependent. 

11.2 	 DEFINITIONS: 

J1.2. 1 	 METIIOD VAUDATION: Following the procedures of Hubaux and 
Vos12 , validation spikes are prepared and evaluated on each of four 
days. The parameter concentration in the validation spike shall cover the 
range from 0.5T, J.OT, 2.0T, 5.0T, and IO.OT (where T represents the 
target limit). The reporting limit (RL) for the method is derived from the 
regression analysis of the compiled validation spike data. 

• 
I J .2.2 	 REPORTING LIMIT (RL): The lowest concentration of analyte that can 

be reliably reported following the statistical methods of Hubaux and Vos. 

I I .2.3 	 TARGET LIMIT m: The lowest derived concentration level at which 
a method can reliably measure a parameter. This is the "T' used in the 
Hubaux and Vos evaluation of the method (e.g., 0.5T, I.OT). 

11.2.4 	 VALIDATION SPIKE: The addition of precisely measured quantities 
of analyte to the solution which represents the actual sample matrix to 
be analyzed by a method. 

1 1.3 	 METALS: Analyses for metals shall be performed, except as otherwise provided for 
herein, in accordance with currently accepted U.S. Environmental Protection Agency 
(EPA) Methods (see 40 CFR Part 141 and Methods for Chemical Analysis of Water and · 
Wastes, EPA 60014-79-020). When no EPA method is provided, analyses may be 
performed in accordance with Standard Methods for the Analysis of Water and 
Wastewater (17th edition). 

-- If neither of these two references address the required parameters and matrix, or if an 
alternate method is desired, method validation must be completed prior to the application 
of the method. The reporting limit obtained from the method can be no greater than one 
half the contaminant control level or Maximum Acceptable Level (MAL) specified for 
the parameter. Validation spikes shall be run at concentrations of 0.5, 1.0, 2.0, 5.0, and 
10.0 times T, where T represents the target limit (the initial number used to develop the 
report limit). Each batch of samples, or with every 10 samples (whichever is smaller), 
shall include a validation spike of 2.0T. 

The methods detailed below are considered the referee methods and shall be used when 
there is a dispute. 

11.3.1 	 ANTIMONY: EPA Method 204.2. 

12Hubaux, A. and G. Vos, "Decision and Detection Limits for Linear Calibration Curves." Analytical 
Chemistry. 42:849-55 ( J970). 
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11.3.2 	 ARSENIC: EPA Method 206.2. 

11.3.3 	 BARIUM: EPA Method 208.2. 

11.3.4 	 CADMIUM: EPA Method 213.2. 

11.3.5 	 CHROMIUM: EPA Method 218.2. 

11.3.6 	 COPPER: EPA Method 220.2. 

11.3.7 	 LEAD: EPA Method 239.2. 

11.3.8 	 MERCURY: EPA Method 245.2. 

11.3.9 	 SELENIUM: EPA Method 270.2. 

11.3.10 	 sn.VER: EPA Method 272.2. 

11.3.11 	 TIN: EPA Method 282.2. 

11.3.12 	 ZINC: EPA Method 289.1. 

11.4 	 ORGANICS: Analyses for organics shall be performed. except as otherwise provided 
for herein, in accordance with currently accepted EPA methods (see 40 CFR Pan 141 
and Methods for Chemical Analysis of Water and Wastes, EPA 60014-79-020). When 
no EPA method is provided, analyses may be perfonned in accordance with Standard 
Methods for the Analysis of Water and Wastewater (17th edition). 

If neither of these two references address the required parameters and matrix, or if an 
alternate method is desired, method validation must be completed prior to the application 
of the method. The reporting limit obtained from the method can be no greater than one 
half the contaminant control level or Maximum Acceptable Level (MAL) specified for 

---ute parameter. Validation spikes shall be run at concentrations of 0.5, 1.0, 2.0, 5.0, and 
10.0 times T, where T represents the target limit (the initial number used to develop the 
repon limit). Each batch of samples, or with every 10 samples (whichever is smaller), 
shall include a validation spike of 2.0T. 

The methods detailed below are considered the referee methods and shall be used when 
there is a dispute. 

11.4.1 	 PHENOLS: EPA Method 420.2. 

11.4.2 	 PURGEABLE HALOCARBONS: EPA Method SOU, S02.1, S03.1, or 
524.1. S02.2, 524.2 depending on which is applicable. 

11.4.3 	 PJITHALATES: EPA Method 606. 

11.4.4 POLYNUCLEAR AROMA TIC HYDROCARBONS: EPA Method 610. 

l 1.4.5 PESTICIDES: ASTM 03806-79. 
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11.4.6 	 HERBICIDES: ASTM 03478-79. 

11.4.7 	 TOTAL ORGANIC CARBON (TOC): EPA Method 415.2. 

11.5 	 RADIONUCLIDES: Analyses for radionuclides shall be performed in accordance with 
Prescribed Procedures for Measurement of Radioactivity in Drinking Water, EPA-600/4
80-032. When no EPA method is provided, analyses may be performed in accordance 
with Standard Methods for the Analysis of Water and Wastewater (17th edition). 

If neither of these two references address the required parameters and matrix, or if an 
alternate method is desired.. method validation must be completed prior to the application 
of the method. The reponing limit obtained from the method can be no greater than one 
half the contaminant control level or Maximum Acceptable Level (MAL) specified for 
the parameter. Validation spikes shall be run at concentrations of 0.5, 1.0, 2.0, 5.0, and 
10.0 times T, where T represents the target limit (the initiaJ number used to develop the 
report limit). Each batch of samples, or with every 10 sam.flles (whichever is smaller), 
shall include a validation spike of 2.01'. 

The methods detailed below are considered the referee methods and shall be used when 
there is a dispute. 

11.5.1 	 GROSS ALPHA: EPA Method 900.0. 

11.5.2 	 GROSS BETA: EPA Method 900.0. 

11.6 	 RESIDUAL VINYL CHLORIDE (RVC) ANALYSIS 

11.6.1 	 GENERAL: This method covers the analysis of residual vinyl chloride 
monomer in PVC and CPVC potable water products using gas 
chromatography. Method sensitivity is 0.5 ppm (mg/Kg) when analyzing 
0.5 g plastic, using Flame Ionization Detector (FID). 

11.6.2 	 APPARATUS: Gas Chromatograph (GC) - Equipped with a rnJ 
headspace sampling system. 80"C oil bath. FID. data recording system. - autosampler. 

Column: 6 foot x 2 mm ID glass column packed with 1 percent SP
1000 on Carbopack B 60/80 mesh. Equivalent columns may be used as 
long as the column provides maximum separation from interferences and 
the ability to meet established accuracy and precision. A minimum of 
8 sample spikes of 1 ppm (mg/Kg) should be analyzed to determine a 
column's acceptability. A column is acceptable if the percent relative 
standard deviation is five percent or less. 

GC Conditions: The analysis will be performed using an oven 
temperature program whereby the initial temperature of so·c is held for 
2 minutes, increased at 70"C/minute to 220"C and held until N,N
Dimethylacetamide (DMAC) elutes (total run time about 16 minutes). 
The injector, detector, and sample loop temperature should be held at 
200"C, 2SO"C, and 85"C, respectively. 
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The nitrogen carrier gas will have a now rate of 20 mllminute. The 
beadspace will have a flow rate of S mllminute. The hydrogen and air 
flows for the flame will be approximately 30 and 400 mllminute. All of 
these flow rates will vary somewhat between GCs to optimize separation 
and response. The above are given only as guidelines. 

11.6.3 	 ANALYSIS: The sample and standards prepared in Sections 10.2 and 
10.3 should be loaded into an auto sampler with oil at so·c. The 
samples/standards should be in the oil bath at least 30 minutes prior to 
analysis. 

11.6.4 	 QUALITY CONTROL: Duplicate analysis shall be performed on each 
sample. Duplicate spiked samples shall be run at the rate of one ( 1) set 
per ten samples. An instrument standard is run with every 10 analyses 
(5th sample), and a reagent blank is required for each sample set. 
Quality control charts shall be developed and maintained and used as a 
check on the analytical system. 

11.7 SOLVENT ANALYSIS: This section outlines the general procedure for determining 
solvent levels in the extraction water. The method described below is based on direct 
injection gas chromatography with flame ionization detection (FID). In some instances, 
an enhancement step (e.g., purge and trap [cold or heated], headspace analysis) may be 
required to complete the analysis. The choice of enhancement will be dependent on the 
desired detection levels of the solvent of interest. The method sensitivity for direct 
injection is approximately 0.1 mg/L (100 ppb) for selected solvents. 

11.7.1 	 SOLVENT-CONTAINING MATERIALS: For initial qualification. these 
products are evaluated to determine the solvent leaching rates over time. 
The relationship between contaminant concentration and time shall be 
determined by plotting a minimum of five points. In many instances, 

-
direct injection will be sufficient only for the early testing period. When 
direct injection is no longer adequate for determining a concentration, a 
more sensitive method is required (i.e., purge and trap). 

11.7.2 	 APPARATUS: The equipment and method described below are 
presented as a guideline. The analysis conditions may require 
adjustment relative to the specific solvent or solvent system being 
evaluated. 

Gas Chromatograph (GC) equipped with an FlO, temperature 
programming, data recording system, autosampler. A purge and trap 
(with and without heat) system and headspace sampling system should 
also be available. 

11.7.3 	 QUALITY CONTROL: Duplicate standard addition samples are run at 
the rate of one ( 1) set per ten samples or less. An instrument standard 
is run wi~ every 10 analysis (fifth sample) and a reagent blank is 
required for eacll: sample set. Quality control charts should be developed, 
maintained, ~nd used as a check on the analytical system. 
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12.0 	 NORMAUZATION: 

12.1 	 GENERAL: This section provides the calculations used to determine the level of 
contaminants projected "at-the-tap" based on the level of contaminants identified during 
laboratory analysis. The normalized contaminant concentration is then compared to the 
requirements established in Appendix A. 

12.1.1 	 PROCESS MEDIA EXCEPTION: Process media that are dosed at a 
specified concentration shall be normalized to reflect the manufacturer's 
maximum dose concentration. 

Process media not dosed, but used in the form of a filtration bed are 
tested in a manner that simulates field use. Therefore, the resulting 
concentrations of contaminants detected are compared directly to the 
MAL without normalization. 

' 
12.2 	 DEFINITIONS: 

I 2.2. I 	 RESIDENTIAL: Products used in buildings. 

12.2.2 	 SERVICE LINE: Products used from the water main to building 
plumbing systems. 

I2.2.3 	 MULTIPLE USER SERVICE LINE: Products used between th~ water 
main and multiple family residences or commercial buildings. 

I2.2.4 	 WATER MAIN (DISTRIBUTION): Products used in locations other 
than buildings or service lines. 

12.3 	 NORMALIZATION FACTOR: To account for any differences in surface area-to-volume 
ratios between laboratory and actual field-use conditions, an adjustment or conversion 
may be needed using the equation below. 

NF = (Nl) X (N2)
-- N1 = SAF X .Yt_ 

SAL X V F (static) 


N2 = y_,. (static) 

VF (flow) 


Where: 

SAF = Surface area exposed in the field 
SAL = Surface area exposed in the laboratory 
V L = Volume of extraction water used in the laboratory 
VF (static)= Volume of water the product is exposed to in 

the field for the static condition 
VF (flow)= Volume of water the product is exposed to in the 

field under flow conditions during a period of time 
equivalent to·the laboratory test 
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12.4 	 NORMALIZATION OF RESIDENTIAL PRODUCTS AND MECHANICAL PLUMBING 
DEVICES EXCLUDING ENDPOINT DEVICES, COMPONENTS, AND MATERIALS: For 
service line and residential pipes, fittings, joining materials and mechanical plumbing devices, 
two nonnalized values (static conditions and flowing conditions) shall be determined as specified 
below. Under static conditions, the normalized concentration of any contaminant shall be less 
than or equal to the EPA Maximum Contaminant Level {MCL) or the Maximum Drinking Water 
Level (MDWL) calculated per Appendix A. Under flow conditions, the nonnalized concentration 
of any contaminant shall be less than or equal to the MAL. as established in Appendix A ( 10 
percent of the MCL or 10 percent of the MDWL). The requirements of~ nonnalization 
procedures shall be met. 

12.4.1 	 STATIC CONDmON: Initially, the laboratory concentration is adjusted to 
reflect differences in surface area-to-volume relationships between laboratory and 
field exposures under static conditions. This calcalation uses the Nl term 
defined in Appendix B, Section 12.3. For products with Vr (static) equal to one 
liter or more, the N2 term equals one. For products that under static field 
conditions are in contact with less than one liter of water, V f (static) = 1 liter. 
Table B.14 provides some example calculations for typical product categories. 

12.4.2 	 FLOWING CONDqiON: In addition to the static condition, the laboratory 
concentration is also adjusted to reflect differences between laboratory and field 
exposures under flowing conditions. For this calculation, N2 will • vary 
depending on use. Table B.16 details the assumptions and resulting N2 values 
for typical product categories. 

12.5 	 NORMALIZATION FOR PRODUCTS USED IN TANKS/STORAGE VESSELS 
GREATER THAN 3,600 SQUARE FEET: Products used as protective barriers for 
tanks/storage vessels greater than 3,600 square feet (approximately ~ 50,000 gallons) 
or greater in capacity shall use the nonnalization factors shown in Table B.15. 
Nonnalization factors for products used as protective baniers in tanks/storage vessels 
with an area less than 3,600 square feet shall be determined on a case-by-case basis, as 
described in Section 12.7. · -
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TABLE 8.14 
PRODUCT EXAMPLES 


STATIC CONDmON NORMALIZATION 


NF =SAF X YL X N2 	 Where: NF = Nonnalization factor 

SAL VF (static) SAF = Surface area under field conditions 

SAL = Surface area exposed in the laboratory 

VL = Volume of extraction water used in the
laboratory 

VF (flow) = Volume of water the product is exposed 
to during a period of time equivalent to 
the laboratory test 

N2 = 1 (static conditions) 

VF (static) = Volume of water the product holds to 
capacity • 

Conversion Factors: 	 1 liter= 1000 cm3 =61.02 in3 =0.26417 U.S. gallons 
1 inch = 2.54 em 
1 U.S. gallon= 231 in3 

I. Service Line: 

Products < 4" i.d., but ~ 1" i.d. 

Based on 1" i.d., 20' length for static volume 


SAF = 754 in2 VF = 0.816 gal. 

SAL= 247 in2 V L = 0.205 gal. (based on PVC in-the-vessel 


exposure) 


NF =	SAF- x YL- = 12± X 0.205 = 0.77 

SAL VF 247 0.816 


--2. Residential: 

Products < 1" i.d., but > 112" i.d. 

Based on 1/2" i.d., 1407 Iength for static volume (cold water)13 


SAF =2638 in2 VF = 1.43 gal. 

SAL= 865 in2 V L = 0.355 gal. (based on copper water rube 


in-the-vessel exposure) 

NF = SAF- X YL- = 2638 X 0.355 = 0.76 


SAL VF 865 1.43 


Appendix B 

1J.rbis example is based on copper tube. Actual inside diameters, not nominal diameters, should be 
measured and recorded for usc in the calculation. 
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"fABLE B.J4 (ConL) 

JOINING MATERIALS 

1. Service Line: 

Products < 4" i.d., but~ 1" i.d. 
Based on 1" i.d., 20' length for static volume 
Mechanical Joint: 1/2" gasket width exposed; 2 joints per 20' length 

SAF =3.14 in2 VF =0.816 gal. 
SAL =2.4 in2 VL =0.264 gal. 
NF =SAF X .Yt. =ill X 0.264 =0.42 

SAL VF 2.4 0.816 

• 

2. Residential: 

Products < 1" i.d., but ~ 1/2" i.d. 
Based on 1/2" i.d., 140' length for static volume (cold water) 

1/4" weld width exposed (e.g., solders, solvent cements) 
100 joints (50 fittings) 

SAF = 39.2 in2 

SAL = 28.4 in2 
VF = 1.43 gal. 

VL = 0.476 -gal. 


NF =SAF- x .Yt._ = 39.2 
SAL VF 28.4 

X 0.476 
1.43 


= .46 


-
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TABLE B.15 

NORMALIZATION FACTOR 


TANKS/STORAGE VESSELS GREATER 1liAN 3,600 SQUARE FEET 


Approximate 

Surface Area15 Capacity 

Normalization 16 


(sq. ft.) 	 <1.000 gal.) Factor 

3600 so 0.351 17 


8100 250 0.15918 


17000 1000 0.08219 


12.6 	 NORMALIZATION FOR CHEMICAL FEEDERS AND GENERA WRS: Chemical feeders and 
generators, feeder components, and materials used therein, present a special case because the 
materials are in contact with a concentrated chemical, rather than in direct contact with water, 
which is then diluted at the prescribed feed rate. 

In lieu of the equation described in Appendix B. Section 12.3, the following equation shall be 
used to estimate the concentration of a contaminant in the fl~shed drinking water. 

NF =Nl X N2 X N3 

Where N3 = YsF. ED 

CD 


ED = 	 Evaluation dose (concentration) per NSF Standard 60 or a 
maximum dose specified and reported by the manufacturer. 

CD 	 = Concentration of treatment chemical dosed. 

Nl and N2 are defined in Appendix B, Section 123.-

1>rhis area includes the sides and floor of a tank, but not the roof. 

'6sased on laboratory exposure ratio of 50 cm2/L. 

17For tanks with an area of 3,600 to 8,099 square feet. usc this factor. 

18For tanks with an area of 8,100 to 16,999 square feet. use this factor. 

'~or tanks with an area of 17,000 square feet or greater, use this factor, or the exact surface area 
and volume of the tank to. derive the nonnalization fa~tor by Appendix B. Section 12.3. 
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12.7 	 NORMALIZATION FOR OTIIER PRODUCfS: The nonnalization factors described 
below shall be applied to products and materials, other lhan those covered in Appendix 
B, Sections 12.4, 12.5 and 12.6. Products/components/ materials are divided into three 
use categories: (1) service line; (2) multiple user service line; (3) water mains. 
Normalization factors which are not included in the s•sections or tables below shall 
be determined on a case-by-case basis using the equation in Appendix B, Section 12.3. 
Where a product is available in various sizes, the product with the highest surface area
to-volume ratio (typically the smallest diameter) shall be evaluated. For products, 
components, or materials that may be used in any of the four categories, qualifying by 
use of the largest normalization factor shall qualify other use categories. Table B.17 
details the assumptions and resulting N2 values for various product categories. 

12.8 	 NORMALIZED CONCEN"l'RATION: The concentration of a contaminant in the 
finished drinking water shall be estimated using the following calculation. 

Normalized Concentration= (Laboratory Concentration) x (Normalization Factor) 

12.8.1 	 STATIC CONDIDON: The normalized contaminant concentration 
under static conditions is compared to- the EPA MCL or the calcblated 
MDWL (as specified in Appendix A), and shall be less than or equal to 
the MCL or MDWL. 

12.8.2 	 FLOWING CONDIDON: The normalized contaminant concentration 
under flowing conditions is compared to the Maximum Acceptable Level 
(MAL) (as specified in Appendix A), and shall be less than or equal to 
the MAL. 

12.8.3 	 PROTECTIVE (BARRIER) MATERlALS CONTAINING SOLVENTS: 
Products/materials containing solvents are exposed such that the solvent 
leaching rates over time are determined. The relationship between 
normalized contaminant concentrations and time are determined anci 
plotted with a minimum of five points. The normalized contaminant 
concentrations are then compared to the MAL as specified in Appendix 
A, Section 2.0.8 (Potential exposure resulting from shon-term, high-level 
leachates). 

12.8.4 	 JOINING AND SEALING MATERIALS CONTAINING SOLVENTS: 
Additional exposure testing may be undertaken, at the manufacturer's 
discretion, to detennine contaminant concentrations over time for 
solvent-containing materials. 1be relationship between contaminant 
concentrations and time are determined. and plotted with a minimum of 
five points. The normalized contaminant concentrations are calculated 
and are then compared to the MAL as specified in Appendix A, Section 
2_0_8 (po~ential exposure resulting from shon-term, high-levelleachates). 
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The following process shall be used when qualifying devices produced from previously 
tested materials or components: 

= Concentration of contaminant. I, for material or component. M. in the 
extraction vessei (EV). 

VLM = Volume of extractant water used in the laboratory for material or 
component M. • 

SALM = Surface area exposed in the laboratory, for material or component, M. 

WIM = Weight of contaminant. I, leached from material or component. M. 

w. = 	 Weight of contaminant. I, which would leach from the device. 

SAFM = 	 Surface area of component or material, M, that would be exposed to 
water in the actual device. 

C1 = 	 Concentration of contaminant, I. which would be in the water if the 
device had been tested. 

VF = 	 Volume of water the product is exposed to in the field for the static 
condition. 

For each material or component tested, calculate the weight of contaminant. I, leached 
by the material or component. M, per unit surface area. --

Determine the weight of contaminant. I. contributed by material or component. M, based 
on the surface area in the device. 

WIM = 	~ 
SAu.t 

Sum the weight of contaminant. I. contributed by all the materials or components: 

= EWIM 

Appendix B 

12.9 	 NORMALIZATION FOR MATERIALS AND COMPONENTS: Materials and 
components shall be tested under Appendix B of this standard. Materials and 
components cannot have associated normalization factors. 
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Divide the weight of contaminant. I. by the VF to arrive 11 the concentration of 
contaminant. I, which would have been found in the extractant water if the device had 
been tested. 

c. = ~ 
VF 

Nonnalize, C , 1 by following the proc:edure detailed in Appendix B. Section 12 applicable 
to the device being qualified. 

• 

-
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TABLE 8.16 
NORMALIZATION FACTOR 

PrOduct EJII)OSurl Type Category Assumptions 1 Nt2 N2 NF1 

PIPE ) 

Inner Dlamellr ..... In-Ill-product; 
lnllde IUifece only 

water main N2 value equal to one. 
Assumes the laboratory volume 11 eJII)Oied to the ••me 
materiel from the trealmlnl plant to the point of use. 

Inner diameter .... ln-1111Jf0dud; .._t, 
clemeter or .._ aree 

aurlace area adjultment 
ld!Uitment 

lid ' 4
T8D 

N2 value equ.r to one 
baaed on 1111 above e_...,uon. lor ln-1111)RICM:t. 

Inner diameter 
••• 

ln-11111f0dud 
orlnevaDII 

multiple user 
service line 

72 feet from water main to the raldlnllal connectton lid 0.21 lid 

2 COiwiiCifonl per length 

Inner diameter 
c4" but~ I" 

ln-1111Jf0dud Of"'·-· aervlce line too fait from 11re11 to lhl meter lid 0.03ot lid 

1 COiwledlon per length 

120 geltonl per ttl houre 
lballd on lllldlntlll UIIIDI). 

Inner dlemeter ln-1111)RICM:t relldenllal 2110 fait of pfpfr9'1~ 0.024 lid 
ct• but~ 112" or In a vaDII per restdllnce 

II 40' hot and t 40' cold) 

I20 gallonl per ttl houre 
water usage 
1110 gallonl hot end 110 
gellons cold) • 

2.811 gallon alltlc volume 
11.43 gallons hoUnd 1.43 gallons cold) 

FITTINGS 

For Pipe with Inner ln-111-piOductOf water meln fittings represent 2% of the tolalayatem 1bd 0.02 1bd 
...,...t., .... • Ina_.. 

For Pipe with Inner....,_,....... ln-111-p10duct Of 
In I_.. 

muhlple user 
lervlce line 

111t1ngs represent 2% of the total aystem 1bd 0.0042 lid 
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TABLE 8.16 
NORMALIZATION FACTORS 

(cont.) 

PrOduct EJII)OSUII Type Category Assumptions 1 Nt 1 N2 	 NF1 

FITTINGS (Cont.) 

For pipe "''lh Inner clameter 
<4" bul~ , ••• 

In-the-product Of In • _... IINicllne 
J

linings rep<eunt 2% of the 
total ayat1111 

tbd 	 0.00068 tbd 

F01 pipe "WWth Inner clameter 
<I" bul ~ 112•'' 

In-the-product Of In • _... rellldlntllt llttlngs rep<ISIIII 8% of the 
lOIII lytlllll 

tbd 	 0.0014 tbd 

JOINING a.tATERtAlS 

IJHd witt! PI'Odu
tmer cia,....._, ••• cts with lnaVISHI water metn 

IUif__ ..........


the N2 value of one (II 
111- thet there II no 
llow c1tutton because 1 

giYIIfl YOiume of water II 
Illumed to 111111111 In the 
dlstrllutlon ayatlm lor 24 
holn. 

tbd 	 tbd 

Pruduc:t •.__ • Medlenlcal Joint 1or r td. p1pa 

~tor.: 	 •• clameter 
112"gelket wldi!IJII)OIId to ...., 
20' plpa length 

SAl. 1.72 frl SAl• 2.4 tt/(11 c:ml) VI• 0.84 get (Ill VI (Illite)• 20.4 gal Vllllowl• 21.4 

Nt • SAl • VI • 1.72 • 0.2M 
~ Vi(llatlel 1T 2iT 

• 0.031 N2 • VI (Italic) 
VI (llow) 

• ..!!.!., • I 
20.4 

• 
NF • Nt • N2 • 0.031 • I • 0.031 

lJaed .... Ptoducta ...... 
..,., clametw • 4" 

In I VISHI nMtfpte - IIMee lne 72 , ... lrom water metn to 
.. lllldlnllal connection 

tbd 	 0.28 tbd 

20 loot plpa llngthl 
(therelonl, 5 Joint•) 

2 Uler COI•IICiklllt per lne 

1110 getlonlldlylllaer (baaed 
on restclentt.l uuge) 

'N2 for leMcle 1ne 111t1nga end YIIYII II 0.00011 
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TABLE 8.16 
NORMALIZATION FACTORS 

(cont.) 

Product 

JOINING MATERIAlS 
(cont.) 

Exposure Type Category 

J 

Assumptions 1 Nt2 N2 NF' 

U141c1 w1111 productl will 
Inner dl8meter • 4" (ron!.) 

Product Eqmple • Mec:Mnlcll Jolnllor 4'1.d. pipe 

Assumptlonl: 4' dllrneter 
fiR' gelket wldll e!lpOIId 10 ..... 
20' pipe llngll 

SAI•UI ttl SAl·· 2.4 ttl (t5 em') VI• 0.214 gel (tl) VI (Italic) • 471111 VI (!low) • 110 

HI • SAl 1 VI • 
SAi Vi (alallc) 

.l!:!...~ 
2.4 47 

• 0.073 N2 • VI (Italic) • ..£... • 0.21 
Vl(llow) 110 

NF • N1 1 N2 • 0.073 1 0.21 • 0.011 

tiled wllh productl wllh 
Inner demeter c4" but >1' 

ln1VIIIII lervlcellne 100 leet !rom IIIHI to the 
meter 

tbd 0.23 tbd 

1 user COiwlec:tton per lnl 

For 1 pracb:t ...,.,.., 111 ~...., eerW:ellne lbove. Only c:hlnge lithe pipe d8rneter. 

110 gellciN per dey 

.. 
llled wllh productl with 
Inner dlamller c 1'. but !,112' 

In I Vlllll reslcll81 280 IHI ol plplr9!~ per 
relldlnce 

tbd 0.018 tbd 

(140' hot end 140' cold) 

120 gallons per 18 hours 
water usage 
(80 gallons hot and 80 
gellonl cold) 

2.111 gellonl Italic volume 
(1.43 gallons hot lnd 1.43 
gellonl cold) 
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TABLE 8.16 
NORMALIZATION FACTORS 

(cont.) 

PrOduct 
EllplllureT~ Category Assumptions 1 Nt 1 	 N2 NF1

JOINING M.A.TERIALS 
(cont I 

J 
U1ect With IHOduc:ts with 
Inner d.lrnet.. <1' but 112' 

PJOduc:t E.....,._ • Solder/Solvenl Cemenl jolnllor 112" pipe 

....~: 112' dlrneter 
.,... weld wlclh 

280' 101a1 pipe lenglllor relldence 
200 welda (biNd on 100 _..., 

1
SAl • 711r! SAl • U 	 tn' (1& c:m1) VI• 0.214 gii(1LI VI (lillie) • 1.431111 VI (llowl • 80 

N1 • SAl a VI 71 I 0.214 • 3 N2 • Vf (lillie) • ~. 0.0111 

~ -vi(alallcl TI ""'1':43 Vf (llow) 80 


tfF • N1 a N2 • 3 a 0.011• 0.041 

VALVES 

Used wtlh IWOcluc:ta w.llh In-lie-product water main and multiple 20 Vlllvwa per mile ... l.d. 0.002 0.002 
lmefcllme~er~· uur wvtca line 	 II' Vlllve length 

ln·llt·VIIael 	 Wllar main and mulllple 20 valves per mile 4" l.d. lbd 0.002 lbd 
-wvtcallne II" Yllvelenglh 

Uled wtlh Pfodueta with ln·llt·VMHI MMcellne lllllngl reprasent 2'11. cl lie 
 lbd 0.00011 lbd .. Inner ......... <4" but!.112" lolataptem 


ln-llt·vtllll 	 MMcellne lbd 0.00011 lbd 

Genarll Alaumpelona: 	 110 galonl per dly uHd par rellctel'a 
20' pipe llnglhe (rNinl 8lld ..me. linea) 
210' plpallublng wllhln 1 relldenc:e Cpluntllng aptem) 
100 lllllngl per r...,_(2% ciiOIIIIIplem aurfllc:e arA) 
200 Jolnii/Wtldl par rnldenc:e 
Sialic YO!umellor lie realdence are billed on 112" l.d. copper II.,.. For other producls, lhl aelull dlmeter ahould be used. and lhl volume l«ffulllld 10 rellect dtflerence . 

. lbd • 10 be detertwllned. TheN Vllluel .. bl dlltf!Nned biNd on lhlllborelory IUIIICI area to volu1111 11p0111r1 rello, and bated on .,;..her they are lectors lor llowtng or 11111c condlllons. 

Appendix B 
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12.10 	 NORMAUZATION FOR ENDPOINT DEVICES, COMPONENTS, AND MATERIALS: 

12.10.1 	 NORMALIZATION FOR LEAD: Each labOratory concentration shall be 
normalized to one liter using the equation in Section 12.3 where V f<Silllic) = 1 liter 
and N2 = 1 and shall be multiplied by the cold mix volume adjustment factor 
(CMV) where: 

CMV = cold water volume/total volume of device. 

For commercial kitchen and bar faucets, VFCswic> = S gallons (18.9 liters) and N2 
=1. 

A parametric data evaluation (Section 12.11) shall ~ used to evaluate the test 
results for lead. 

12.10.2 	 NORMALIZATION FOR ALL ANALYTES EXCEPI' LEAD: The laboratory 
concentration is normalized to one liter using the equation in Section 12.3 where 
VF<swic) = 1 liter and N2 =1. For commercial kitchen and bar faucets, V F(swic) 
= S gallons (18.9 liters) and = 1. The geometric mean of normalizedN2 
contaminant concentrations from exposure at Day 19 shall be compared to the 
MAL. 

12.11 	 PARAMETRIC DATA EVALUATION: The term "product" in Section 12.1 1 connotes 
"endpoint devices, components, and materials." This procedure is based on testing a sampling 
of products to determine the lead leaching concentrations of the product line. A derived test 
statistic determines whether the product line is acceptable under this standard. The calculations 
assume that the lead dosage leached from the product is lognormally distributed. 

The number of products to be tested shall be specified by the manufacturer, though a minimum 
of three is required. It is recommended that product lines thought to be marginally acceptable 
(those that leach higher, but acceptable, dosages of lead) should be tested for more than the 
minimum number of products. For each of the products tested, the "product dosage" Di is 
derived from the test data as detailed in Section 12.11.2. These dosages are used to calculate 
the test statistic Q, which determines whether the product line is acceptable. Q is an exact 90% 
upper confidence bound on the 75th percentile product dosage. 

In the event of a product failure, there is provision for a single retest. Retest results shall be 
combined with those from the initial test. The accumulated product dosages shall be used to 
calculate the retest statistic, R. which determines whether the product line is acceptable. R is 
an exact 99% upper confidence bound on the 75th percentile product dosage. 

12.11.1 	 TEST DATA: The analytical protocol described in Appendix B, Section 8.4 
generates nine measured lead dosages (on days 3. 4, s. 10. 11, 12. 17. 18, and 
19) leached from each of the products sampled from a particular product line. 
The number of products tested is defined as "n". 1be test data is described as 
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Table B.17. Data Available for Determination or Lead Test Statistic 

Measured Lead Dosage on Day 
Product 

# 3 	 4 5 10 11 12 17 18 19

1 x,3 x, .. XIS x,.o x,u x ••2 x,., x,.8 x,l9 

2 X23 x24 x25 X21o X211 X212 X"2 17 X213 x2,9 

3 X33 X34 X3s X31o X311 X3 12 X3 11 X3 t8 X319 

• • • • • • • • • • 

• • • • • • • • • • 

• • • • • • • • • • . 
n ""3 	 ""4 ""s "" 10 "" 17 "" 19

Appendix B 

9·n data values of ~j (ith product measured on the jth day) and is shown in 
Table B.l7. This data is used to calculate the product dosage Di. for each of 
the tested products . 

• 

"" 12 "" 18 ""II 
This data is used to calculate the statistics Q and R for the initial test and retest. 
respectively. 

12.11.2 	 CALCULATIONS: The test statistic depends upon the Jog-dosage mean and 
standard deviation. These values are derived as follows. Calculate the natural log
transformed value Yr = ln~j) of the original data values. For each of the 
products tested, calcuiate the product dosage Di across the nine measured days, 

--
where: 

o. =eYi 
I 

and 

y. ,. yi3 +Yi4 +Y i.5+Yilo•Ym.+Yit2+Yii1+Yi18+Yi19 
I 9 

Calculate the log-dosage mean of Yi and the log-dosage standard deviation of Yi 
for each product, where: 

n 
LYi 

Log-Dosage Mean =Y." = !.:!...__ 
. n 

and 
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Log -Dosage Standard Deviation =S .. 
(n-1) 

12.11.3 INITIAL TEST STATISTIC: The test statistic, Q shall be determined as 

t-5TQ = e 'C • 

where the log-dosage mean, Y and the log-dosage standard deviation, S are 
determined using the procedures described in Section 12.11.2. The value of k1 
depends upon the sample size. Table B.18 presents the value of k1 for a range of 
sample sizes. The acceptability of the product line deeends upon the value of the 
test statistic, where: • 

Case I. If Q S 11 J.lg, the product line has tested as acceptable. 
Case II. If Q > 11 J.lg, the product line has tested as unacceptable. 

12.11.4 RETEST STATISTIC: The retest statistic, R shall be determined as 

R = eT 'C~-5 

where the log-dosage mean, Y and the log-dosage standard deviation, S are 
determined using the procedures described in Section 12.11.2. The value of k2 
depends upon the sample size. Table B.19 presents the value of k2 for a range of 
sample sizes. The acceptability of the product line depends upon the values of the 
retest statistic, where: 

Case I. If R S 11 J.lg, the product line has tested as acceptable. 
Case II. If R > 11 J.lg, the product line has tested as unacceptable. 
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Table B.18 Values of k1 for Determinin~Test Statistic Q 

~ ... 

Sample Size 
. 

k, 
- ...~ 

; Sample Size -~- --k}': - ··- . : Simple Siie .. . -
~.:,- -

3 2.60281 19 1.05769 35 0.94208 

4 1.97224 20 1.04590 36 0.93783 

5 1.69779 21 1.03510 37 0.93377 

6 1.53987 22 1.02517 
•

38 0.92990 

7 1.43526 23 1.01598 39 0.92618 

8 1.35984 24 1.00747 40 0.92262 

9 1.30234 25 0.99954 41 0.91921 

10 1.25672 26 0.99213 42 0.91592 

11 1.21943 27 0.98520 433 0.91277 

12 1.18824 28 0.97869 44 0.90973 

13 1.16167 29 0.97256 45 0.90680 

14 1.13870 30 0.96677 46 0.90397 

IS 1.11859 31 0.96130 47 0.90125 

16 1.10080 32 0.95612 48 0.89861 

17 - 1.08491 33 0.95120 49 0.89607 

18 1.07063 34 0.94653 so 0.89361 
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·Table 8.19 Values or. k2 for Determining Retest Statistic R 

Sample Size k2 Sample Size k2 Sample Size ~ 

6 2.84809 21 1.39862 36 1.18574 

7 2.49072 22 1.37611 37 1.17721 

8 2.25337 23 1.35548 38 1.16907 

9 2.08314 24 1.33647 39 1.16130 

10 1.95433 25 1.31889 40 J.l5387 

1 1 1.85297 26 1.30257 41 1.14676 

12 1.77079 27 1.28738 42 1.13994 

13 1.70259 28 1.27319 43 1.13340 

14 1.64491 29 1.25989 44 1.12711 

15 1.59536 30 1.24740 45 1.121P7 

16 1.55224 31 1.23565 46 1.11526 

17 1.51431 32 1.22455 47 1.10966 

18 1.48063 33 1.21407 48 1.10425 

19 1.45048 34 1.20413 49 1.09904 

20 1.42329 35 1.19470 so 1.09401 

-
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FIGURE 8.2 

Frl Sat Sun Mon Tue Wed Thu J Frl Sat Sun Mon Tua Wed Thu Frl Sat Sun Mon Tue Wed Thu Frl 

G;;~ 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 18 17 18 19

c c c c c c c c c 

WIC I I 2 2 2 2 2 2 2 2 2 2 2 2 2 2

2 2 2 2 2 2 2 2 2 2 2 2 2 2 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 

2 2 2 2 2 2 2 2 2 2 2 2 2 2 

1~72. 18 
__) !! 18 11 ~ 18 11 .!! 11 18 11 18 .!! 

K 
E 
y 

W/C =Washing and conditioning 

< 72 = Dwell between conditioning and exposure sequence (Maximum: 72 hours) 

2 = Dump and fill 2 hour Intervals 

16 = 16 hour dwell (overnight) 
•16 = 16 hour dwell for data 

c = Collect prior day's 16 hour dwell 

64 = 64 hour dwell (weekend) 
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13.0 	 EXTRAcriON WATER PREPARATION: 

13.1 	 CHEMJCAL CHARACTERISTICS: Three extraction waters are available for 
exposure: (a) pH=S, with 2 mg/L available chlorine and 100 mg/L hardness; (b) pH=8, 
with 2 mg/L available chlorine and 100 mg/L hardness and (c) pH=IO, with 2 mg/L 
available chlorine. 

13.2 	 REAGENTS 

13.2.1 	 REAGENT WATER: Deionized water prepared to meet specifications for 
ASTM D 1193 type D reagent water. 

13.2.2 	 PHOSPHATE BUFFER STOCK SOLUTIONS (O.lM): Dissolve 13.89g 
sodium dihydrogen phosphale monohydrate in reagent water, dilute to 1.0 L 
and mix thoroughly. Prepare fresh weekly. This buffer should be used with •only the magnesium hardness reagent. 

13.2.3 	 MAGNESIUM HARDNESS STOCK SOLUTION (0.04M): Dissolve 8.13g 
magnesium chloride hexahydrate in reagent water, dilute to 1.0 L, mix 
thoroughly. Prepare fresh weekly. 

13.2.4 	 CHLORINE STOCK SOLUTION (0.02SM): Dilute 7.3 mL reagent grade 
sodium hypochlorite (5 percent NaOCl) to 200 mL with reagent water., Store 
in tightly stoppered amber reagent bottle protected from light and stored at 
2o·c. Prepare fresh weekly. 

1. 	 Determining Chlorine Stock Solution Strength - Determine the strength 
of the chlorine stock solution by diluting 1.0 mL to 1.0 L with reagent 
water. Immediately analyze for total available residual chlorine. Refer 
to this determination as "A". 

2. 	 Determining Amount of Chlorine Stock Solution Required to Obtain 2% 
Residual Chlorine - To determine the volume of chlorine stock solution 

-	 necessary to add to the extraction water to obtain 2.0 mg/L chlorine 
residual, use the following formula: 

mL Stock Solution = 2.0 x B 
A 

where A = 	 Chlorine equivalent per mL of Chlorine stock solution 
(determined above) 

where B = liters of extraction water 

13.2.5 	 CALCIUM HARDNESS STOCK SOLtmON (0.04M): Dissolve 4.44g 
anhydrous calcium chloride in reagent water, dilute to 1.0L, mix 
thoroughly. Prepare fresh weekly. 

13.2.6 	 SODIUM BICARBONATE BUFFER (0.04M): Dissolve 3.36g sodium 
bicarbonate in reagent water and dilute to l.OL mixing thoroughly. 
Prepare fresh weekly. 
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13.2.7 	 SODIUM HYDROXIDE SOLUTION (O.JM): Dissolve 4.0g of sodium 
hydroxide in reagent water, dilute to 1.0 Land mix well. 

13.2.8 	 SODIUM BORATE SOLUTION (O.OSM): Dissolve 19.07g of sodium 
borate decahydrate (N~B,.O, · JOH20) in reagent water, dilute to 1.0 L 
and mix well. 

13.3 	 pH=5 WATER: Prepare pH 5 extraction water to contain 100 mg/L hardness and 2 
mg/L available chlorine. Stock reagent solutions in the amounts shown in Table B.20, 
should be diluted to the desired water volume with reagent water. 

13.4 	 pH::8 WATER: Prepare pH 8 extraction water to contain 100 mg/L hardness and 2 
mg/L available chlorine. Stock reagent solutions in the amounts shown in Table B.20, 
should be diluted to the desired water volume with reagent water. 

13.4.1 	 pH = 8 WATER (ORGANIC ANALYS~: Prepare pH 8 organic 
extraction water to contain 100 mgll.. hardness and 0 mgll.. available 
chlorine. Stock reagent solutions in the amounts shown in Table B.20 
should be diluted to the desired water volume with reagent water. 

13.5 	 pH=IO WATER: Prepare pH 10 extraction water to contain 2 mg/L available chlorine. 
Stock reagent solutions in the amounts shown in Table B.20, should be diluted to the 
desired water volume with reagent water. 

TABLE B.20 
One Liter Volume of Extraction Waters 

Chlorine Stock 
Solution #1 Solution #2 Solution 

5 25 mL of O.lM NaH2P04 25 mL of 0.04M MgC12y See 12.2.4 
8 
8 (organ

10 

25 mL of 0.04M NaHC03 
ic) 25 mL of 0.04M NaHC03 --so mL of 0.1M NaOH 

25 mL of 0.04M CaC12 
25 mL of 0.04M CaC12 
SO mL of 0.05M N~40, 

See 12.2.4 

See 12.2.4 
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APPENDIX C 

MECHANICAL DEVICES 

ACCEPTABLE MATERIALS 


(This Appendix is pan of the Standard) 


1.0 BACKGROUND 

•This Appendix is intended to provide maierials tbal have been shown to comply with Item 8.2.2 
of the Standard. 

-


Cl 



MATERIALS 

Cast Iron ASTM A·l21 
Clau 8 

APPENDIX C 
MECHANICAL DEVICES 

ACCEPTABLE MATERIALS 

J 
STANDARD ALLOY/COMPOUND SURFACE 

REFERENCE IDENTIFICATION AREANOLUME 

ASTMA-126 Clast B 473 cm11l 

PRIMARY/POTENTIAL 

CONSTITUENTS 


IWEIGHT PERCENTJ 


Carbon 3.20·3.55% 
Sllcon 1.60-2.20% 
Phosphorus 0.40% Max. 

Sulphur 0.15% Max. 

Manganese 0 . ..0·0.80% 

Ctwome 0.05-0.4Q-k 

Aklmlnum 0.005% Max. 

Le8d 0.005% Max. 

Tln 0.10% Ma• 

Iron baiiiRCl8 


REMARI<S 

1Chemical conlenl wl YlrJ lrom llose thown, depending upon wal thickneu ..t other dwaderlsllca of castings 1o be poured from meh, lo ensure desired physical properties of the 
Iron In lhe cullng. 
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EVALUATION OF MICROBIOLOGICAL GROWTH 
SUPPORT POTENTIAL (MOOD TEST METHOD) 

(This Appendix is pan of 1hc Standanl) 
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APPENDIXD 

EVALUATION Of MICROBIOLOGICAL 


GROW"'li SUPPORT POTENTIAL (MOOD TESI' ME'IliOD) 


1.0 BACKGROUND 

1.1 GENERAL: This appendix comains the protocol for delermining a product's potential 
to suppon microbiological growth in the distribution system. The protOCOl presented in 
tbis section was derived from the method described by J. S. Colbourne and D. A. Brown 
(1979)1• The protocol involves exposing a product sample to decblorinau:d tap wuer 
inocula1ed with a fresh aliquot of water from a surface water source river of suitable 
quality for trcaaDem as drinking wuer. 1be uptake ol dissolved oxygen (DO) is 
mea.sured and compared with Wiler 10 an inen control (e.g., glass). The DO is m~ 
using a calibrated electtOde during the fourth. fifth. and sixth weeks. The mean of the 
DO values for the fourth. fifth. IDd sixth weeks is calculated for each s~ple and 
subtraacd from the mean DO for the fourth. fifth. and sixth week of the comrol. This 
value is described as the mean dissolved oxygen difference (MDOD). In addition. during 
the final week of the protocol, the samples arc analyzed for the enumeration of 
Pseudomonas species and total coliforms. 

2.0 SAMPLES 

2.1 REQUIREMENTS: Test samples of materials for evaluation shall be prepared sucb that 
upon exposure, a surface a.ru-10-volume ratio of ISO cm1/L is obtained. Sufficient 
sample shall be supplied to perform the test in ttiplicate. · 

2.1.1 TE'ST SAMPLE SPECIFICATION: Test samples specifications for tbe 
products covered by the standard arc given in Table D.l. 

-

1Colboume, J. S., and Brown. D. A.: "Dissolved Oxygen Ulilization as an Indicator of ToW 
Microbiological Activity on Non-metallic Materials in Contact with Potable Water," Journal of APPlied 
Bacteriology, 1979, 47:223-231. 



2.2 PREPARATION: Samples shall be prepared so that the~ surface to be exposed is 
cove~d by extractant water. 

2.2.1 	 SIZING SAMPLES: The product (when appropriate) shall be cut to an 
appropriate size to fit the exposure veSsel and to maintain the surface 

-
area-to-volume ratio in Section 2.1. 

2.2.2 	 APPUCATION: The product (when required) shall be applied per
manufactUrer's wriaen insuuctions. If glass is inappropriate. an alu:uwe 
substrate may be used. 

TABLE D.l 

TEST SAMPLES 


MICROBIOLOGICAL GROWili SUPPORT 


MATERIAL 	 FORM 

Gasket Materials 
(e.g., NBR, EPR. SBR, etc.) 


ASTM 03182 Tensile Sheets 


Plasticized Pipes 	 12 inch lengths of smallest diameter 
available 

Solvent Based Coatings 	 Six 2" x 4" glass,slidcs coated on one 
side with the product. per test 

Plasticized Liners 	 2" x 4" coupons 

Caulks, Sealants, Greases 
Lubricants 

Six 2" x 4" glass slides coated on one 
side with the product. per test 

Solvent Cements 	 Six 2" x 4" glass slides coated on one 
side with the product. per test 

(1) 	 COA1lNGS: These products shall be applied to a clean glass 
slide at tbc appropriate film thicknesses per mam,faau~·s 
wriuen insauctians. Multiple layer coating systems shall be 
applied so that each layer (as appropriate) covers tbc entire slide. 
The prepared slides shall be cured 28 days prior to exposure. 

(2) 	 CAULKS. GREASES. LUBRICANT$. AND SEALANTS: 
'Ibese products shall be applied to a clean glass slide in a 
manner that an even thin film is achieved. The slides are 
allowed to air-dry and/or cu~ according to tbe manufiClU~r·s 
wrinen instructions. 



--

(3) 	 SOLVENT CEMENTS: 'Ib&:se producls sball be applied to I 
clean glass slide in 1 uwmer that an even film is acbieved. The 
solvent cement shall be applied and cured according to tbe 
manufacmrer's wrinen instruaicms. 

2.2.3 	 WASHING: Prior to exposure. tbe samples (where appropriate) shall be 
washed with laboratory delergent and tap water. Prior to exposure. the 
samples shall be rinsed three times with orgaoic free deionized war.er.2 

3.0 	 EXPOSURE 

3.1 	 EXPOSURE WATER; The samples sbaU be exposed in 01tygenated. dechlorina!ed tap 
war.er that bas been initially inoculated with a fresh sample of river war.er. 

3.1.1 	 INOCULUM: Water from a surface war.er source suitable for trcaaneru 
as drinking water (e.g., river, lake) shall be colleCled em the day of the 
test at a site near the inlet to a water treaaneru plant. The river water 
samples sball be c:baraacrized by coliform analysis and heterotrophic 
plate COWlt prior to use. 

3.1.2 	 DECHLORINATED TAP WA1ER.: Tap w~~er shall be prepared as 
described below for use as exposure war.er. The warer sball have no 
greater than 0.1 mg/L total residual chlorine and shall be satura1ed with 
oxygen. 

(1) 	 Fresh tap water shall be collected in a 30-liler glass jar and 
warmed to 30•C on a hot plare. 

(2) 	 The water shall be dechlorinated by adding sufficiem sodium 
thiosulfate according to volume. 

(3) 	 The total residual chlorine comem of the water shall be checked 
by the iodometric tedmique prior to use. This value sba1l be 
less than 0.1 mg/L. 

(4) 	 The water sba1l be canrinnously aeraiCd to wuraticm by pamng 
compressed air through 1 silicone rubber tube and diffused 
through a come glass air smne. 

3.2 	 VESSEL EXPOSURE: Test samples shall be placed in vessels to maintain the swface 
area to volume ratio described in Section 2.1. Test samples shall be exposed in clear, 
1 quart glass jars tbal have been cleaned prior to use and wbicb have P1FE 
(pol)'lCUafluoroethylene) lined lids. 

rrbe deionized wa1er shall meet ASTM D1193 Type II specifications. 
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EXPOSURE: Tests for .qualific:atioo of a product shall be conducted using a multiple 
exposure procedure. Analyses are performed only during lhe final three weeks of the 
exposure. The test shall be performed in lriplicate. Exposure times and tempcrarures are 
listed in Table 0.2 

3.3.1 	 BLANKS: Reagent blanks. including an uncoated substrate as 
applicable. shall be prepared for each product sample. 

3.3.2 	 INITIAL INOCULATION: The test shall be set up as described below: 

1. 	 Place 100 an2 of test sample in the vessel. 

2. 	 Add 65 m.L of lhe inoculum (Se~on 3.1.1). 

3. 	 Bring the volume of exposure water to 650 m.L using 
dechlorinalcd tap water (Section 3.1.2). 

4. 	 Seal the jar and incubate in a 30•C BOD incubator. 

3.3.3 	 MULTIPLE EXPOSURE: The samples prepared in Section 3.3.2 shall 
have 99% (643.5 m.L) of the water changed twice weekly, as described 
in Table 0.2. during a total period of six weeks. The volume shall be 
replaced using decblorinalcd tap water (Section 3.1.2). 

3.3.4 	 EXTENSION OF TESTING: To accommodate products which test 

marginally by this criteria. the test may be extended. If. after the 6th 
week. the apparent MDOD value is between 2.0 and 3.0 mg/L the teSt 
procedure shall be continued for an additional two weeks (Table 0.2). 
and the MDOD recalculated based on all five measurements (4th. Sth. 
6th. 7th. and 8th weeks). 

-
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TABLE 0.2 
EXPOSURE SEQUENCE 

EXPOSURE TIME ELAPSED TIME TEMPERATIJRE COMMENT 

3 days 3days 30·C Discard and replace 99% 
of the exposure water 

4 days 7days 30•C Discard md replace 99% 
of the exposure water 

3 days 10 days 30•C Discard md replace 99~ 
• of the exposure water 

4 days 14 days 30•C Discard and replace 99% 
of the exposure water 

3 days 17 days 30•C Discard and replace 99% 
of the exposure water 

4 days 21 days 30•C Discard and replace. 99% 
of the exposure water 

3 days 24 days 30•C Discard and replace ~ 
of the exposure w~~er 

4 days 28 days 30•C Take first dissolved 
oxygen reading. 
Discard md replace 99% 
of the exposure water 

3 days.._ 31 days 30·C Discard and replace 99~ 
of the exposure water 

4 days 35 days 30•C Take seccmd dissolved 
oxygen reading. 
Discard IDd replace ~ 
of the eXposure wuer 

3days 38 days 30•C Discard IDd replace 9K 
of the exposure wucr 

4 days 42 days 30•C Tate tbird dissolved 
oxygen reading. 



Is the mean dissolved oxygen difference between 2.0 mel 3.0 mg/L? 

Discontinue test 	 Discard and replace 99% 

of the extractani water 


and 

Test for enumeration of 

Pseudomonas species Cam:inuc test for two 

and total coliform baaeria additional weeks 


• 

EXPOSURE TIME ELAPSED TIME TEMPERA11JRE COMMENT 

3 days 45 days 30•C 	 Discard and replace 99% 
of the exposure water 

4 days 49 days 30•C 	 Take founb dissolved oxygen 
reading. 
Discard and replace 99% of 
tbe exposure water 

3 days 52 days 30•C 	 Discard and replace 99% of 
the exposure water 

4 days 56 days 30•C 	 Take fifth dissolved oxygen 
reading 

-
Discontinue test 

Test for enumenttioo of 
Pseudomonas species and total 
coliform bacteria 



4.0 ANALYSIS 


4.1 	 GENERAL= Beginning with the 4th week of the expt)Slm. the ex}'OSlm vessels shall 
be measured weekly for dissolved oxygen corucnt. Following completion of the test. 
the exposure water shall be analyzed for Pseudomonas species and total coliforms. 

4.2 	 DISSOLVED OXYGEN MEASUREMENTS: Using a YSI Model 58 Dissolved 
Oxygen Meter (or equivalent) determine the dissolved oxygen comem of both the 
controls and samples. 

4.2.1 	 STANDARDIZATION: The instrument shall be calibraled prior to 
each set of readings. The insuumem shall he standardized using split 
samples of water having the same oxygen content and t.empcralllre 
(Solution A and Solution B). 

(1) 	 SOLUTION A; The oxygen cement of the fim sample 
(Solution A) shall be delermined usmg the Winkler Titration 
Method. 

(2) 	 SOLUTION B: Solution B shall be used to calibrate~ 
meter to give a reading equal to the dissolved oxygen coment 
of Solution .'\. 

4.3 	 PSEUDOMONAS DETERMINATION: The Psuedomonas species shall be counted 
via serial dilution and spread plate technique on dry plates of Pseudomonas isolation 
agar. 

4.4 	 TOTAL COLIFORM DETERMINATION: Total coliforms shall be counted by the 
membrane filtration method (Standard Methods. 16th Edition). 

5.0 -EVALUATION CRlTERIA 

5.1 	 MOOD CR.ITERIA: A maximum MOOD value has not been established for the 
products/materials covered by this standard. Data developed through MOOD testing 
shall be reponed over the 24 months following adoption of the standard. These data 
shall be used in setting future limils. 

5.2 	 ADDmONAL CRlTERIA: In addition to the MDOD value. tcXa1 coliform and 
Pseudomonas analyses shall be performed. These analyses shall be performed only 
during the final week of the tesL Although pass/fail criteria have ncx been 
cstabli.shed. if a produa has a low MOOD value. but a one hundred fold increase in 
either or both of these organisms over the control, this value shall be reponed. 1bese 
data shall be used in sea:ing future limits. 



6.0 RATIONALE FOR MOOD EVALUATION OF PRODUCI'S FOR 
MICROBIOLOGICAL GROwni SUPPORT POTENTIAL: The Mean Dissolved 
Oxygen Difference (MOOD) protocol for determining a product's potential to suppon 
microbiological growth in &he drinking water distributicm system is based on a method 
developed by J. Colboum and D. Brown.3 

nus protocol is based on the measurement of dissolved oxygen as an indirea 
indicator of the magnitude of microorganisms' ability to utilize the test material as a 
source of carbon and energy; Growing aerobic bacteria require oxygen for the 
biochemical degradation of organic .mat.erials and oxidization of inorganic compounds 
(i.e.• sulfides and ferrous iron). The ra1e at which dissolved oxygen is utilized is 
directly proportional to the level of microbiological activity. 

In summary, the procedure used in this appendix involves the exposure of a sample to 
dechlorinated tap Wiler inoculated wilh a fresh aliquot of water from a surface water 
source of suitable quality for treatment as drinking waw~ The uptake of dissolved 
oxygen (DO) is measured and ccmpared with water exposed to an inen control 
(usually glass). Twice per week. 99'*' of the exposure wat.er is changed with fresh 
dechlorinated tap water. This is continued for six weeks. The DO is measured with 
a calibrated electrode during the founh. fifth. and sixth weeks. The mean of the DO 
values for these three weeks is calculat.ed for each sample and subtracted from the 
mean DO of the control container. 1llis value is described as the mean dissolved 
oxygen difference (MOOD). 

An MOOD value of 2.1 mg/1.. has been recommended and accepted by some 
European regulatory authorities as lhe upper tolerance limit of cenain materi.al.s in 
contact with drinking water. Imerlaboratory srudies have shown that the method has 
excellent reproducibility when t.eSti.Dg is performed by different laboratories, using 
different narural inocula. To accommodate the inherent variability of the protocol and 
individual laboratory performance. a value of 2.1 ± 0.5 mg/1... or acceptance of 
products with an MOOD of 2.6 mg/1.. or less is recommended by Colbourne and 
Brown. 

To accommodate products which test marginally by this criteria. the test may be 
- extended. If the apparent MOOD after the 6th week is between 2.0 and 3.0 mg/L the 

testing procedure is continued for an additional two weeks. The MOOD is 
recalculat.ed based on all five measurements (4th. 5th. 6th. 7th. and 8th weeks). 

Colbourne and Brown. using 50 different materials, demonstrated a clear correlation 
between the microbial growth response as measured by the MOOD method and 
microbiological problems experienced in the field as defined by Schoenen and 
Scholer. Table D.3 correlates the MOOD values deiCrmined in the laboratory with 
field observations. 

3 Colboume, J. S., and Brown. D. A. "Dissolved Oxygen Utilization as an Indicator of Total 
Microbial Activity of Non-metallic Materials in Contact With Potable Water," Journal of APPlied 
Bacteriology, 1979, 47:223-231. · 
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TABLED.3 
RELATIONSHIP BETWEEN MICROBIAl. GROW"Ili 


AND MEAN DISSOLVED OXYGEN VALUES 


Laboratory System In Service Problems 
(Colbourne & Brown 1979) (Schococn & Scholer 1985) 

Range of mean dissolved oxygen Dcgr= of miaobi.al groWih observed 
difference (mg/1..) exhibited in under ...m-service" conditions 
defined laboratory tests 

•
Increased Bacterial 

Surface Growth Counts In Water 

0.0- 2.1 Negative Negative 
2.2- 3.4 Positive Negative 
3.5 - 8.0 Positive Positive 

Schoenen and Scholer• have identified the primary problem with using an inoculum based on• 
laboratory cultures as a lack of correlation between teSt results and in-service performance. A naaual 
inoculum of mixed organisms bas consistently demonstrated microbiological effects in laboratory tests 
closely matChing field observations of teSt compounds. Questions have also been raised regarding the 
variability associated with mixed natural inocula. ASJ extensive trial using eight different sources of 
natural inocula and test tap waters found no obvious differences in results when using different 
inocula or waters in various laboratories (Warren. 1985).5 

In addition to the MOOD value. analyses of total coliforms and Pseudomonas species are also 
recommended. These analyses are performed because selective enhanc:cmcnt of these indicator 
organisms may occur in teSt water with low MDOD values. 1be work of Elgas and Lee' in the area 
of system a:growth of indicator organisms due to componem materials suggests a limit of a one 
hundred fold increase in either one or both of tbesc organisms over tbe corurol as a basis for 
rejection. These analyses are performed only on the final week of the test. 

'Scboenen. D.. and Scholer. H. F.• Drinlcing Water Materials. Field Observations and Methods of 
Investigation. Ellis Horwood. Lui., OJidJester, F.ngland, 1985. 

'Warren. L. "The Effect of War Quality of Cenain Test Methods Used to Assess Microbiological 
Growth on Materials in Conw:t W'ub Potable Wa=," Report 1059, WRC Environmml. 1985. 

'Elgas, and Lee, "Reservoir Coatings CAL Suppon Bacterial Growth." Journal of American Water 
Worlcs Association, December 1980, pp. 693-695. 
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APPENDIXE 

RATIONALE DOCUMENT FOR ADDmVES TOXICOLOGY 


REVIEW AND EVALUATION PROCEDURES 


I. 	 BACKGROUND: 

This document was prepared by the Naticml Sanitaticm Foundation (NSF) Health Effeas Task 
Group of the Drinking Water Additives Program. The information praemed provides a J'llionale 
for the scientific criteria described in Appendix A of NSF Standard 61 (Drinking Waer System 
Components - Health EffectS) for use in evaluating the health safeO' of indirect drinking wuer 
additives. 

Characterization of the health safety of products used in drinking waer applications consists of 
the following elements: 

1. 	 Identification of substances conuibuted to potable water by the product or muerial 
(referred to as product) being evaluated. 

2. 	 Estimation of the human exposure to the substance through drinking wuer. 

3. 	 Evaluation of potential health safety concerns presemed by this exposure. 

4. 	 Estimation of the acceptable risk associated with the use of tbe product in drinking water. · 

The risk assessment areas involved in making this characterization are: 

1. 	 Compound identification 
2. 	 Dose 
3. _Dose-response relationship, toxicity, risk estimation 
4. 	 Risk management. 

Appendix B (Sampling, Preparation. and Analysis) has been designed to provide informatioo oo 
exposure. Appendix B includes the laboratory analytical and exposure methods for idemifying 
contaminanl(s) emacted into water and the mechanism for estimating normalized r.nnuminam 
concentration "at-the-tap." Appendix A is designed to addlas tbe pocemial health cffecra 
resulting from normalized conwninant concemraticm. Appendix A is divided imo two main 
sections. Section 2.0 (Application and Evaluatioo Stage) describes informatioo and toJicolOIY 
testing requirements. Section 3.0 (Risk Estimation) presentS calculati.ons which bring togedler 
the quantifiable aspectS of exposure and health effects. 

The Appendix A toxicology evaluation is !!S!! requiicd for additives covered ·by U.S. 
Environmental Protection Agency (EPA) National Primary Drinking Water Regulalions; Le., 
substances for which Maximum Contaminant Levels exist. In addilicn. substances which are 
Generally Recognized as Safe (GRAS) by the Food and Drug Administration (FDA), which have 
received prior sanctions as food additives, or which are appropriately referenced by adler 
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documentable sources ~ not require further toxicology evaluation. 'Ibe purpose of me tiered 
toxicology evaluation system is to provide a means to evalua~e additives which have not been 
evaluated to a degree equivalent to current EPA. FDA. or other similar requimnems as explained 
below. 

It is imponant to note that each additive product may conuibute one or more contaminants to 
water. The testing protocols described in Appendix B. along with a review of the produa 
formulation. are intended to identify conraminanrs contributed to drinking water as a result of 
additive use. Conraminanrs appearing in the water may originate as ingredients. impurities of 
ingredients. or as unique c:hcmical species formed during the manufacture and/or usc of the 
producL The normalized ccmwninant caocenuarion will dctemtine the information and test 

requirements for that conwninant as derailed in Figwes 1. 2. 3. 4, and Appendix A. 

•The toxicology testing schemes presemcd in Figures 1, 2. 3, and 4 are guidelines to the minimum 
test requirements for health safety evaluations. These guidelines are intended to provide 
flexibility for both the applicant and the certifying agency. Throughout the review process. 
technical communication is encouraged between the applicant and the certifying agency to 
facilitate efficient and expeditious product review. Final decisions concerning the acceptability 
of a product for additive use are made by the certifying agency through a process of risk 
estimation and risk management based on the information supplied by the applicant. 

II. INFORMATION SOURCES: 

The health safety information required in Appendix A may be available to the applicant from the 
following sources: 

1. Published literature 
2. Contracted laboratory studies 
3. In-house laboratory Studies 
4. Published regulations. limitations. and sanctions, such as the Water Olemicals Codex, 

Direct/Indirect Food Additives (21 CFR) GRAS compounds.andOther prior sanction 
_ substances, when appropriate. 

The applicant is required to provide a rationale justifying how me submitted health safety 
information fulfills the requirements of Appendix A. Prior acceptances will not automatically 
qualify a substance under Standard 61. due to differences in exposure levels. new available 
toxicity data. and possible differences in use and application. 

The suitability of any data submitted for evaluation is subject to review by me cenifying agency 
to determine the following: 

1. Adherence to recognized toxicology protOCOl guidelines (see Section 2.0.7 Appendix A) 
2. ApproprialCDCSS of the information 
3. Use of acceptable scicnti.fic judgmem. .· 
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III. EVALUATION CRITERIA AND REQUIREMENTS 

The toxicological evaluation procedures and requirementS have been developed based on the -. 
principle of "commensumc effon." This principle states that the amount of data needed to 
determine the satety of an additive should rela1e in some manner to its poteniial for causing an 
adverse health effect. The basic precepts of toxicology suggest that the poteDJial for any 
chemical to ~use an adverse health effect is related to the level of exposure or dose. Therefore. 
the system described below increases toxicologic:al testing requirementS as potential human 
exposure increases. 

The principle of commensurate effon was incorporated because .it is a balanced approach for 
developing toxicological testing guidelines and requirements which effectively uses limited 
resources. 1bis approach concentrates more resources on a smaller number of high exposure. 
potentially higher-risk additives. iJJ1d a reduced level of effort is expended on low exposure. 
potentially lower-risk additives. 

The Standard 61 procedures are similar to those used by the Food and Drug Administration 
(FDA) in itS evaluation of food additives. Both systems use exposure concentrations in grouping 
additives for evaluation. In addition. testing requirements are more extensive for dle high 
exposure chemicals than they are for low exposure chemicals (FDA. 1982). Unlike Standard 61. 
the FDA system uses estimates of potential toxicity based on structure/activity relationships. The 
potency groupings are integrated with exposure data in determining the rigor demanded in the 
initial testing of direct additives only. The Standard 61 approach does not formally incorpomc 
estimates of toxic potency based on suuaure/ activity relationships into its toxicity testing 
requirementS because of the inadequacy of the available information in this arena. However, 
structure/activity inferences relative to toxicity are always available to both the applicant and the 
certifying agency as a point of scientific reference. These estimates can be used to justify either 
increased or decreased testing requirements for a specific substance. 

A. _ Toxicity Testing Exposure Categories 

As described above. minimum lesting requirements are related to estimated contaminant 
concentrations. The contaminant concenuation range assoc:ialed wiih cacb toxicity testing 
category is as follows: 

Level I < 10 ppb 
Level II ~ 10 ppb to < 50 ppb 
Level III ~ 50 ppb to < 1000 ppb 
Level IV ~ 1000 ppb (1 ppm) 

Practical considerations were used in the selection of comaminam concentraDOil limits 
for the four testing levels. For example. most non-carcinogenic chemicals found in 
drinking water are regulated at concentrations between 10 to 1000 ppb. Coosequently. 
it is imponant that the potential for target organ toxicities of any contaminanllhat woold 
be present in tap water within this range be characterized before the contaminant is used 
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in a drinking wuer system. In ccnuast. carcinogenic c:hemic:als m regulaled at 
conccnuations even lower ltWllO ppb. 

B. Toxicity Testing Guidelines For Each Conwninanl Concentration Range 

Following are brief descriptions of the toxicology testing guidelines for the four 
coruam.in.ant concentration ranges: 

LEVEL I - Testing focuses on genetic toxicity stUdies when exposure to a 
contaminanl is determined to be <10 ppb. Although. classically the carcinogenic 
potential associated with a conrarnjnant is determined by lifetime studies in 
experimerual animals. such expensive studies are not warranted for every 
conwninant that might be contributed to wuer ~Y an additive produCL As a 
result, the Health Effects Task Group has required genetic toxicity testing as the 
primary screen for the caru:enuation range <10 ppb. This type of testing is 
imcnded to addless the carcinogenic potential of conwninams occurring at very 
low levels. If a coruaminant produces positive results in genetic toxicity testing, 
then it would be subjected to additional testing. possibly including lifetime 
studies in experimerual animals before it could be employed in a drinking water 
system. If genetic toxicity testing resulis were negative. lifetime testing would 

· not be conducted. This policy may be modified if a caruaminant has a.chemical 
suucrure which would be highly suspect. or if its properties precluded valid 
genetic toxicity testing. When camaminam conc:emrations for individual 
Standard 61 toxicity CalCgories are compared to FDA Concern Levels, there is 
good agreement in values and test requirementS, especially at lower 
concemrations (Table 1). If the total normalized conraminam concemrations are 
<10 ppb and the analysis of individual contaminarus is technically impractical 
and/or can not be synrtaized in quantities sufficient for testing, then genetic 
toxicity testing of the total contaminants should be considered. 

Level I is initially the least extensive and includes a gene mutation study, 
preferably the Ames Salmonella assay with and without activation. and a 
chromosomal aberration (preferably mammalian in vivo) or micronucleus cest. 
The applicant may attempt mitigation of positive results from both the Ames test 
md an in vivo mammalian chromosome abenation or miaonucleus test by 
submitting infonnation from additional genetic toxicity testing or other spec:ial 
studies. If this approach .is seleaed, a rationale must be supplied as to the 
significance of such additional data. It is anticipated that the long-term cancer 
bioassay, generally conducted in rats. will be the most reliable indicator of 
mammalian carcinogenic:lmwagenic pcvenrial at low levels of exposu.re. 1'be 
long-term cancer bioassay is required when results frcm the gene muwioo aDd 
chromosome aberration stUdies m positive and all additional special studies data 
do not provide mitigating support. If one of the first two required ICSU is 
positive and one is negative, resolutiOD may be provided by additional genetic 
toxicology testing or odlcr Supplemental Scudies be{(ft initiating the long-term 
cancer bioassay. 
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LEVEL D - Minimum testing ~ui.rements for Level D include genetic toxicity 
srudies as described for Levell. with the addition of subchronic toxicity testing. 
Funher testing may require additional subchronic srudies to funher define the 
highest NOAEL and more closely identify the MAL. or if desired. chronic 
toxicity studies, depending an the observations made during the subchronic 
study. lf the results of the subchronic srudy are acceptable. and the normalized 
contaminant concenuation is less than tbe Maximum Allowable Level (MAL), 
then chronic studies may not be required. as long as genetic toxicity studies do 
not indicate mammalian mutagenic potential. Special srudies such as 
investigations of pharmac:oicinetics and metabolism may be used to mitigaie or 
further define the relevance to humans of the effeCts observed in 90-day 
subchronic animal srudies. • 

LEVEL m- Minimum testing requirements for Level lD are more extensive 
than Level II, with the addition of a test for reproductive and developmental 
toxicity in two generations (preferably oral exposure in rats) and teratology tests 
in two species. Two-generation reproductive toxicity studies provide information 
on male and female fertility, and prerwal and posmatal dcvelopmemal effects in 
the offspring. Teratology tests provide data on fetal effects OCCUiring due to 
exposure during pregnancy. Seventy of observed effects as well as the most 
sensitive species will be considered in the final decision-making process and risk 
calculations. Again. chronic toxicity srudies may not be required if subchrcmic 
srudies show that estimaled human exposure is less than the MAL. Special 
studies or additional testing may be used to funber define the highest NOAEL 
and calculated MAL. or mitigate or clarify the relevance to humans of the effeCts 
observed in the reproductive, developmental. or subchronic srudies. 

LEVEL IV - Minimum testing requirements for Level IV are the most rigorous. 
In addition to the genetic toxicity requirements and reproductive and teratology 
srudies of Level m. requimd tests include chronic/toxicity studies with a long

- term cancer bioassay component. The results of subchronic range-finding srudies 
and genetic toxicity data can be used to most efficiently determine the design 
and desired endpoints for the chronic studies. The genetic toxicity data may also 
be useful in determining an additive's potential to product heritable mutations. 
Again. special studies or additional testing may be used to mitigaie or further 
define the relevance to humans of the effeCts observed in the animal testing. 

The basic tests for each exposure Category are summarized below: 

Level I 

1a) Sbon-term tests for genetic toxi'-'ity and carcinogenic potential. 
lb) Supplemental Swdies, if indicated. 
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Level II 

(a) 	 Shon-term tests for genetic toxicity and carcinogenic potential 
(b) 	 Subchronic study .(at least 90 days, preferably in a rat). 
(c) 	 Supplemental Studies, if indicated. 

Level Ill 

(a) 	 Shon-term tests for genetic toxicity and carcinogenic potential. 
(b) 	 Subchronic study (at least 90. days, preferably in a rat). 
(c) 	 Reproductive and developmemal toxicity study (2 generations). 
(d) 	 Teratology study (two species). 
(e) 	 Supplemental Studies, if indicated. • 
LevellY 

(a) 	 Shon-term tests for genetic toxicity and carcinogenic potential. 
(b) 	 Chronic toxicity studies which include a long-term cancer bioassay (preferably oral 

exposure in a rat). 
(c) 	 Reproductive and developmental toxicity srudy (2 generations). 
(d) 	 Teratology study (two species). 
(e) 	 Supplemental Studies, if indicalcd. 

The following two items appear in the flow diagrams for each level of testing (Figures l, 2, 3. 
and 4). 

o 	 Integrate submitted data with information from additional sources when applicable. 
o 	 Do data suppon certification? 

The first item offers the certifying agency an opponunity to consider all information and sources 
supplied by the applicant and/or available to the certifying agency. This allows review that may 
determine that a particular test result, species sensitivity, health effect. or currcm regulation-- This information would then form the basis for the riskoutweighs other available information. 
estimation calculations and the final decision as to whether a product is c:cnified or rejected. In 
contrast, the information reviewed may demonstrate that the overall data are equivocal or 
nonsupportive. In this case. the applicant may be offered the optiao of further toxicity testing 
before a final decision is made about the product/material 

The second statement Uuticates a point at which testing or other informatioo is sufficiem to make 
a decision for or against product/ mllerial c:crti1icatian. 

IV. 	 DESCRIPTION OF TOXICI'Ii' TESTS 

As a means of ensuring valid data. testing protOCOls sbould be esrablished in practice. CODSistem. 
and validated. Protocols that are generally accepced as meeting these requjrcmems are described 
in the most current guideline~ end~rsed by the U.S. Enviranmemal Prcxectioo AgenJ::y {EPA. 
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1982), Food and Drug Administration (FDA. 1982), the Organization for Economic Cooperation 
and Development (OECD. 1985), and the European Economic Communities (EEC). Any of 
these procedures are acceptable under the standards. All studies submitted for evaluation under 
lhese standards should be conducted in accordance with good laboratory practices. 

In general. toxicity tests which are designed to determine chronic toxicity, and/or have endpoints 
such as carcinogenic, mutagenic, reproductive. or developmemal effects are emphasized in the 
Standard 61-based evalualiCil of additives. These endpoints are those likely to occur at low 
levels of exposure. Acute toxicity studies. which determine the immediate adverse effectS 
following a single (and generally high) dose of a substmce are of limited value and. therefore, 
not required. • 

A brief description of the required studies follows: 

A. Subchronic Toxicity Studies 

Subchronic studies are designed to determine the adverse effects of an additive 
administered in regularly repeated doses over periods of 90 days to one year. 

This standard specifics a 90-day test period in one rodem species. preferably the rat 
(Preferably FlSCher 344 as recommended by the National Toxicology Program [N"I'PD. 
It is recommended that the test compound be administered by the oral route. in drinking 
water, when practical. The chemical can also be administered in food or by gavage if 
drinking water docs not provide an appropriase medium. Requests to use other rouu:s 
of administration (respiratory, dermal, inttavenous, etc.) may be submitted for 
consideration to tbe certifying agency. Any request of this type should be accompanied 
by a justification for the altenwe route of administration and a rationale for its 
relationship to drinking water exposure. 

__ 	 The test animals are observed throughout the teSt period and then sacrificed for analysis 
of organs. tissues. enzymes. or other physiological parameters. Any deleterious effects 
which may have been caused by. the test substance are noted. The results from chronic 
testing are used to determine a No-Observable-Adverse-Effect-Level (NOAEL) and/or 
Lowest-Observable-Adverse-Effect-Level (l.OAEl..), and to funher explore the toxic 
manifestations of chronic ex~. 

B. Clronic Toxicity/Carcinogenicity Studies 

Olronic toxicity SDldies are designed to determine tbe advene effecu of ID additive 
administered in regularly repeated doses for a period of one to two years. This SWidard 
requests a two-year study in one rodent species. preferably the rat (Fischer 344). FlSCher 
344 rats are recommended because of the extensive da,.base developed for this strain by 
the NTP in precbronic, subchronic. and chronic toxicity/catcinogenicity studies. Tbe 
route of administration requirements are those described for subc:bronic stUdies. In some 
instances. tests on a Second species (rodent or nonrodent) may be requested. These 
chronic studies will identify noncarcinogenic effeCts of exposure and determine if a dose
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response relationship exists. Properly designed and cODducted chronic studies should 
focus on functional impainnem of the wget organ systemS identified in subchraaic tem. 
The results of the chronic studies may also warrant the design of special studies to better 
define the dose-response relationship and the physiological and/or biochemical changes 
leading to the observed effect in the appropriate target organ (e.g., nervous system. 
reproductive orgms, liver. kidney). 

The objective of chronic studies. which include a long-term cancer bioassay component. 
is to determine the potential carcinogenic and non-carcinogenic effects of an additive 
administered on a regular basis for a major portion of a test animal's lifespan. The rowe 
of administration. species. and duration requirements parallel those of the chranic studies. 

c. Reproductive and Developmental Studies • 

Reproductive studies are conducted in a test species over two generations. They must 
be designed to provide information on an additive's potemial to affect gonadal function. 
estrous cycles, mating behavior, conception. partUrition, lactation. weaning, and the 
growth and development of offspring. The test substance is generally administered to 
the parental (F0 or P) generation from a period prior to mating, through pregnancy, binh 
and lactation, to weaning of the F1 offspring. Fust generation (F1) offspring are allowed 
to mate producing a second generation. The tim generation animals are exposed to the · 
test substance throughout their lifetime, from conception through weaning of the second 
generation. The srudy is generally termina1ed when the second generation is of weaning 
age (3-4 weeks old). Functional abnormalities and developmental landmarks should be 
examined. Often. biochemical abnormalities are also examined. 

Fim litters (Fg) from the parental generation (Fo) are examined. If adverse or suspect 
development and reproductive effects are observed, then the F0 animals may be re-bred 
to produce a second liner (F11,) for observation. Similarly, if suspect or adverse effects 
are observed from the tim litters produced by mating the F1 animals (F~. a second (Fa) 
litter may be required. 

Teratology testing is required in two species. A tera10logy test is designed to examine 
an additive's potential for inducing structural birth defects following acute exposure of 
the fetuses during gestation. Testing in two species is required due to differcmial 
sensitivities of various species to chemical insult during pregnancy. No single species 
is the best predictor of human feW response to all chemicals. 

Ahhough a two-generation reproductive toxicity study provides informaliao ao prenatal 
survival and growth as well as posawal development and behavior it CIDDOt provide 
accurate information on the type and mquency of suuctura1 biJth defects which are 
detected in a wuology study. Rodent dams frequauly cannibalize suucaually or 
behaviorally abnormal pups immedialely after binh. In additiao, many sttuctur11 
anomalies occur in the fetal skeleton or imemal organs and carmot be detected without 
appropriate preparation and disseaion of the fetuses. Dose levels administered 
subchronically during_ a reproduaion study are usually lower than the doses wbicb can 
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be administered acutely in a teratoloay study, and frequemly do not provide suf:ficiem 
fetal exposure levels to detect induced malformations with statistical c:enaimy. 

D. 	 Shon-Term Genetic Toxicity and Carcinogenic Poccmial Tesu 

The tests in this category refer to a number of in vitro and in vivo tests which have been 
developed to determine the porenriaJ genetic lOXicity and c:arcinogenicity of a subsw1ce 
in a relatively shon amowu of time (generally, several days to several momhs). These 
tests employ any number of prokaryotic or eukaryotic cells or organisms and measure 
point mutation. chromosomal abnormalities, nanspec:i1ic DNA damage, aDd cell 
transformation. • 
The conceptUal basis for extrapolating from these endpoints to humans is supponed by 
experimental evidence which indicates the following: 

1. 	 Chemicals that are mutagenic in one species are generally mutagenic in other 
species (de Serres. 1981: Hollslein. 1979). Semiquantitative consistencies also 
exist because a strong mutagen in one species tends to be strongly mUtagenic in 
others. However, this quantitative relationship often does not hold if in vipp 
systemS are compared to in vivo sysu:ms (Ashby, 1986). 

2. 	 Mutations are involved in rhc mechanism of carcinogenesis (Straus, 1981). A 
significant percentage of chemicals tiW are carcinogenic in mammals are 
mutagenic in shon-term test systemS (Ames, 1987; BartSCh. 1980: Campbell. 
1980; McCann. 1978, 1975: Purchase, 1978). 

3. 	 Carcinogenicity in rodents is generally preSumed to be predictive of 
carcinogenicity in humans (Crouch. 1979; Rall, 1979; Tomatis, 1977). 

However, the correlation between in vivo carcinogenicity and shon-tenn test results is 
...... 	not entirely accurate for any one test. Therefore. to reduce false negatives without 

substantially increasing false positives, a carefully consuucted bauer of tests is geocrally 
recommended. 

For Category I testing, the Ames Salmonella typhimurium gene mutation test, widlllld 
without a mammalian metabolic activation system (S9 fraction), is suggested. 'Jbe test 
is mnple, rapid. and economical It has been validated by EPA and bas beal shown to 
yield a higher degree of concordance when the mwagcnicity and can::inogeDicil of 
chemicals are com~ Particularly for complex mixtules, the Ames preincubaliaa 
assay may be appropriate. This assay modifiCIIiaa allows direct preinct.Jblliaa of lbe 
bacterial test strains with the test substance prior to pla!ing. and may provide enhmced 
assay sensitivity. 

To complement this well-characterized gene mutation assay using bacteria. the second 
recommended endpoinno be assayed is a mammalian in vivo chromosome aberration or 
micronucleus test. In two studies conducted by the lmemational Collaborative 
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Programme for 1he EvalUation of Shan-Term TestS for Carcinogens (IPES'ITO) (Ashby 
et al.• 1985) and the International Programme on Chemical Safety (IPCS) (Sobels, 1985), 
the chromosome aberration assay was found to be the most sensitive. giving S1% 
positive response for those chemicals that are either inactive or difficult to detect as 
positive in the Salmonella tesL Chromosome aberrations can include a number of 
indicators of chromosome breakage such as changes in chromosome number, 
chromosome rearrangements, sisler chromatid exchanges. and micronuclei. The 
advantage of the micronucleus test is its simplicity of scoring since only one specific 
chromosome aberration is used as an ~x of chromosome bn:akage (Dou.ll et al., 1980). 

There an: some cases when: in vitro testing for chromosome aberrations may have an 
advantage over in vivo testing. This is particularly true to the target cells ~testing. 
Accordingly, pharmacokinetic data Cll absorption. disuibu6on. and excn:tion can be very 
useful in iruerprewion of in vivo test results and their comparison with the in vitro data. 

In order to permit some flexibility, other assay systemS for genotoxicity may be used to 
augment the above recommended assays. However, extensive and clearly appropriate 
scientific justifications must be made in such cases. Several alternative assays which 
may be considen:d as additional genetic toxicity tests are discussed in the following 
paragraphs. 

DNA damage/repair assays, particularly the in vitro Unscheduled DNA Synthesis (UDS) 
assay, have not performed well in distinguishing carcinogens and non-carcinogens in 
recent studies. It should be recognized, however, that the assay is simple and sensitive. 
Although many known carcinogens are missed with this &csL any positive result as shown 
by UDS assay would most likely identify a true mammalian carcinogen. 

Cytogenetic assays using mammalian cells in culture are man: convenient than in 
~ test systems and may be considen:d as additional genetic toxicity tests. As 
mentioned above, testing of cultured mammalian cells may be a mon: accurate method 
of determining mutagenicity in circumstances when: pharmacokinetic factors limit access 

-. 	of the test chemical to target ccl1s in in vivo testing. In addition. cultu.rcd human cc1ls 
can be used to evaluate the impact of a test chemical on human chromosomes in an in 
vitro system (Doull et al.. 1980). 

One must use caution. however, in interpreting the results of in ~ tests. 1"be 
published literature was recently n:Viewcd for chemicals that had been leSted in bod1 in 
vitro and in vivo cytogenetic assays (1bomps011, 1986). Two-hundred sixteen chemicals 
wen: identified. and definitive test results were obtained for 181 of them. Results from 
tbe two assays were in agreement on 126 of the compounds Of tbe SS compounds for 
which the results did not agree, 53 were positive in vitro and oegalive in vivo. 1"be larp 
portion of false positive in viqo assays is presumably due to various inactivation 
mechanisms or barriers present in 1he intact animal that are lacking in cultured cells. 
Since the most tedious pan of the chromosome aberration assay is microscopic analysis 
by trained cytogeneticisls. it seems advisable. at the present time, to use in vivo instead 
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of in vitro cell systemS for this purpose. The amount of work is comparable. and the 
bulk oi false positive results may be avoided. 

The shon-term teStS of mutagenic/carcinogenic polCDtia1 arc. unfommately, unable to 
detect chemicals which aa as promOlCn in carcinogenesis. However, there are no well
established tests to identify this function in a chemical. Struc:nue activity relationships 
which suggest that a chemical may have promcxer activity can be used to justify special 
tests to investigate the possibility that a chemical may have promoter cbaractcristics. 

E. Supplemental Studies 

A Supplemental Studies opticm is indicaled 11 each level oflesting. These srudies would 
be used to provide more in-depth information concerning any results observed in the 
basic set of stUdies. Supplemcrual Studies might also be requested if structUre/activity 
relationships suggest that a compound may have a unique toxicological property. Studies 
of phannacokinetics (absorption. distribution. elimination), metabolism, immunotoxicity. 
neurotoxicity, :md other specific endpoims of toxicity would be categorized as 
supplemental. Specific tests for dermal sensitivity would also be considered as 
supplemental. In some cases. testing with a second rodem or nonrodcnt speci~ might 
be requested under this testing option. 

F. Potential Exposure Resulting From Shon-Tenn. High-Level ContamiNm Ccmcemrations 

Contamin:uu concemrations from many products used in comaa with drinking water are 
initially high. but rapidly decline with continued product contaa with water. (Examples 
may include. but are not limited to, solvem-containing coatings and c:cmcms.) Short·leiiD 
exposure paradigms. appropriate for potentially high initial contaminam concentrations, 
may be implemented 11 the request of the applicant or the discretion of the ccnifying 
agency. In these cases. laboratory tests will be ·used to delCI'Dtine the slope of the 
contamin:lnt concentration cwvc. If the initial (day I) laboratory concentration of the 

-- contaminant is less than or equal to the 90-day N~bserved-Adverse-Effect-Level 
(NOAEJ..), divided by 100. and the comaminam concc:nuation is ca1culated to be at or 
below the MAL within 90 days, tben no additional toxicily dala may be required. Ifno 
subchronic (90-day) data exist and a 90-day MAL cmnot be calculated, then a single· 
dose acute toxicity study in roderus with a 14-day observaticm period. c1inical 
observations, hematology and clinical chemisuy, and gross pathology may be required. 
Then. the normalized initial leactwe concentration is acceptable wheD it is less than or 
equal to the NOAEL calcullled from the study results. divided by a safety fiCIOr of 1000 
(or 100 if appropriate additional toxicology eDdpoims are evaluared). Additiaaal 
endpoims may include, but m not limi1ed to, hisropatbology, blood or tissue enzyme 
levels. or pharmacoldnetic pmmews. If there is evidence that a c:om;aminam is 
classifiable as either A. B1 or ~ carcinogen. then the allowable comaminaDt 
conccntr.~tion must be considered on a case-by-c:ase basis. taking into accoum available 
information including carcinogenic potency, mechanism of action. and slope of the decay 
curve. The concentration of"the contaminant for both carcinogens and non-carcinogens 
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must be :u or below the MAL within 90 days. The comaminam concentration at 90 days 
determines which toxicity evaluation ca~egory requiremenu must be fulfilled. 

V. RISK ESTIMATION 

In the course of the development of the environmental and toxicological sciences. a mechanism 
has evolved for determining health risk through a series of calculaiions. Although the mechanism 
may not be periect. it is currently widely used by govemmem and private agencies to estimate 
safe levels of exposure to specific chemicals. 'Ibesc risk estimation calculations integrate 
exposure infonnlltion and health effects information to provide an estimation of safe levels of 
exposure to chemicals. 1be USEPA has published a series of guidelines available describing 
Risk Assessment procedures (51 FR 33992. September 24. I 986). These guidelines have been 
followed for both carcinogens and non-carcinogens in the proposed NSF standard for drinking 
water additive chemicals. because it is essential that risk estimation methodology be consistent. 
This use of similar methodology for regulated and unregulated compounds will reduce points 
of confusion or contradiction. 

It has been noted that the Office of Science and Technology policy ildvocates considerable 
flexibility in making decisions on the ca.rdnogcnicity of chemicals in humans. The Standard 61 
approach will consider all relevant factors and take into account information from long-term 
animal studies. shon-term tests. ilild studies of mechanism. No single mathematical 'procedure 
is recognized as the most appropriate for low-dose exuapolation in carcinogenesis. If relevant 
data on meclwlism are ilvailable. the models employed will be consistent with the evidence. 
Identific:u:ion of the sources of uncertainty are imponant when selecting parameters used in the 
risk estimate itself. Sources which should be addressed include the statistical uncenainty 
wociatcd with the risk estimate. the variability introduced by the selection of a particular low
dose extrapolation procedure. and the biological variability associated with the use of a panicular 
test organism. 

A. Maximum Allowable Levels (MAl..s) 

-- For the purpose of risk estimation for drinking water additives. the Standard 61 scheme 
often requires the c~culation of a Maximum Allowable Level (MAL) for a specific 
contaminanL The MAL. based on health effects information. is compared to the 
normalized contaminam concentration. Certification of a produa will be granted when 
normalized contaminant concentrations conaibuted by that produa occur at the tap in 
levels at or below the MAL for the coruaminant. 

Determination of the MAL of a drinking water cootaminant to which a human may be 
exposed takes into consideration the rwure of both the exposure and the pocc:m:ia1 toxic 
effecL From the standpoint of exposure. one must assume that ingestiDD of a 
contaminant in drinking water could oc:cur on a daily basis over a person's lifetime. 

The Standard 61 scheme uses the EPA established exposwe scenario used for lDDg-leml 
health advisories and Maximum Coruaminam Level Goals (MCLGs). MAL values~ 
designed to be low enough -to protect against probable toxic effeas. Therefore. the MAL 
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APPENDIX F 
U.S. ENVIRONMENTAL PROTEcriON AGENCY 

NATIONAL PRIMARY DRJNKJNG WATER STANDARDS 
(November 1994) 

Primary Contaminant Regulated MCL (mglf) 

Organics: 

Acrylamide IT- (0.05~ dosed al 1 ppm, or equivalent) 

Adipate (diethylhexyl) 0.4 

Alaehior 0.002 • 

.

Atrazine 0.003 

Benzene 0.005 

Benzo(a)pyrene (PAH) 0.0002 

Carbofuran 0.04 

Carbon tetrachloride 0.005 


Chlordane 0.002 


2,4-D 0.07 


Dalapon 0.2 


Di(2-ethylhexyl)adipate 0.4 


Dibromochloropropane (DBCP) 0.0002 


Dichlorobenzene o- 0.6 


Dichlorobe'ilzene m- 0.6 


Dichlorobenzene p- 0.07S 


Dichloroethane (1.2-) 0.005


Dichloroethylene (1,1-) 0.007 


Dichloroethylene ( cis-1.2-) 0.07 


Dichloroethylene (trans-1 ,2) 0.1 


Dichloromethane 0.005 


Dichloropropane (J ,2-) o.oos 

Diethylhexyl phthalate (PAE) 0.006 


Dinoseb 0.007 


Diquat 0.02 


Endothall . I 0./ 



• 
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Primary· Contaminant Regulated MCL (qfl) 

Endrin 

Epichlorohydrin 

Ethy1benzene 

Ethylene dibromide (EDB) 

Glyphosate 

0.002 

1T* (0.01% dosed at 20 ppm, or equivalent) 

0.7 

0.00005 

0.7 

Heptachlor 0.0004 

Heptachlor epoxide 0.0002 

Hexachlorobenzene 0.001 

Hexachlorocyclopentadiene 0.05 

Lindane 0.0002 

Methoxychlor 0.04 

Monochlorobenzene 0.1 . 
Oxamyl (Vydate) 0.2 

Pentachlorophenol 0.001 

Picloram 0.5 

Polychlorinated biphenyls (PCB) 0.0005 

Simazine 0.004 

Styrene 0.1 

2.3.7,8-TC~D (Dioxin) 3E-08 

Tetrachloroethylene 0.005 

Toluene 1 

Toxaphene 0.003 

2,4.5-TP 0.05 

Trichlorobenzene ( 1.2.4-) 0.07 

Trichloroethane (1,1,1-) 0.2 

Trichloroethane ( 1.1.2-) 0.005 

Trichloroethylene 

Vinyl chloride 
..

0.005 

0.002 

Xylenes 10 
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Primar:Y ContamiDaDt ReiuJated MCL (mglf) 

Regulated MetJJls 

Antimony 0.006 


Arsenic o.os 

Barium 2 


Beryllium 0.004 


Cadmium 0.005 


Chromium (total) 0.1 


Copper 1T* (action level 1.3 mgiL) 


Lead (at tap) 1T* (action level 0.015 mgiL) 


Mercury (inorganic) 0.002 


Nickel 0.1 


Selenium 0.05 


Thallium 0.002 


Other lnorganics 

Asbestos 7 MFL** 


Fluoride 4 


Nitrate (as N) 10 


Nitrite(~ 1 

Nitrate + Nitrite (both as N) 10 

-

• IT = Treatment Technique 
•• MFL =million fibers per liter. with fiber length >10 microns 
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CANADIAN MAXIMUM ACCEPTABLE CONCENTRATIONS 

PRIMARY DRINKING WATER STANDARDS 

(1993) 
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APPENDIX G 
1CANADIAN MAXIMUM ACCEPI'ABLE CONCENTRATIONS 

PRIMARY DRINKING WATER STANDARDS 
(1993) 

Primary Contaminant MAC (mglf) 


aldicarb 0.009 


aldrin + dieldrin 0.0007 


arsenic 0.052 


azinphos-methyl 0.02 


barium 1.0 


bendiocarb 0.04 


benzene 0.005 


benzo(a)pyrene 0.00001 


cadmium 0.005 


carbaryl 0.09 


carbofuran 0.09 


carbon tetrachloride 0.005 


chlordane -- 0.007 


chlorpyrifos 

. 
chromium 

0.09 


0.05 


cyanide 0.2 


diazinon 0.02 


dicamba 0.12 


. 

1
These guidelines are subject to ongoing rev1s1on. 1be reader is encouraged to contact the 

Environmental Health Directorate, Health and Welfare Canada. Ottawa. Ontario KIA OL2 for cuJTCnt 
information. 
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Primary Contaminant 

dichlorobenzene, 1.2

dichlorobenzene, 1,4

dichlorodiphenyltrichloroethane 
(DDn +metabolites 

dichloromethane 

dichlorophenol, 2,4

diclofop-methyl 

dinoseb 

diquat 

diuron 

fluoride 

heptachlor + heptachlor epoxide 

lead2 (at the tap) 

lindane 

malathion 

mercury ....... 


methoxychlor 


metribuzin 


monochlorobenzene 


nitrate3 


nitrilotriacetic acid (NTA) 


parathion 


MAC (mgll) 

0.2 

0.005 

0.03 

0.05 

0.9 

0.009 

0.01 

0.07 

0.15 

•

. 
1.5 

0.003 

0.01 

0.004 

0.19 

0.001 

0.9 

0.08 

0.08 

45.0 

0.4 

0.05 

3Equivalent to 10.0 mg/1 nitrate as nitrogen. Where nitrate and nitrite are detennined separately, 
levels of nitrite should not exceed 3.2 mglt. 
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Primary ·Contaminant MAC (mglf) 

pentachlorophenol 0.06 

selenium 0.01 

tetrachlorophenol, 2.3,4.~ 0.1 

triallate 0.23 

trichloroethylene 0.05 

trichlorophenol, 2,4,6- 0.005 .. 
trichlorophenoxyacetic acid, 2,4.S- 0.28 

(2,4.s-n 


trihalomethanes 0.35 


turbidity 1 NTtT' 


.uranium 0.1 

4NTIJ =nephelometric rurbidity unit 
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Appendix H 

NSF JOINT COMMITI'EE 
ON 

DRINKING WATER ADDITIVES 

Chairman, Smith, Gayle, Division of Water Quality, Utah Department of Environmental Quality, 
288 North 1460 West. Salt Lake City, UT 84114-4870. 8011538-6146. Fax: 8011538-6016 
(ASDW A representative) 

Regulatory 

Clark. Steve, Chief, Science and Technology Branch, Office of Drinking Wau:r, US Environmental 
Protection Agency, 401 "M" Street SW, WH-SSOD, Washington, DC 20460. 202/260-7575. 
Fax: 202/260-4383 

Cleland, Jim, Michigan Department of Public Health- Water Supply, PO Box 30195, 3423 
N. Logan, Lansing, MI 48909. 517/335-8326. Fax 517/335-8298 

Englund, Gary, Chief, Section of Public Water Supplies, Minnesota Department of Health, 925 SE 
Delaware Street. PO Box 59040, Minneapolis, MN 55459-0040. 6121627-5133. Fax: , 
612/627-5135 

Evans, Jim, Ohio EPA, Division of Drinking and Ground Waters, PO Box 1049, 1800 WaterMark 
Drive, Columbus, OH 43266-0149. 614/644-2752. Fax 614/644-2329 

Fok, Nelson, M., Edmonton Board of Health #500, 10216 !24th Street. Edmonton, Alberta T5N 4A3, 
CANADA. 403/482-9862. Fax: 403-482-5383 (CIPHI) 

Gunther, William F .• R.S., Office of License Inspections and Environmental Protection, City of St. 
Paul, Suite 330, 350 St. Peter Street. St. Paul, MN 55102-1510. 6121'266-9132. Fax: 
6121266-9124 (Conference of Local Environmental Health Administrators) 

Marrocco, Frederick A .• Chief, Division of Drinking Water Management. Pennsylvania Department of 
Environmental Resources, P.O. Box 8467, Harrisburg, PA 17105-8467. 717n87-9037. Fax: 
7I7n72-3249 

O'Hanian, Ed, Chief. Human Risk Assessment Branch; Office of Science and Technology- 4304, 
Office of Water, US Environmental Protection· Agency, 401 "M" Street SW, Washington. DC 
20460. 20212~7571. Fax: 2021260-4383 

Oleckno, William A., 1622 Sleepy Hollow Lane, DeKalb, n.. 60115 (National Environmental Health 
Association). 815n53-6320. Fax: 815n53-0720 

Spath, David P., California Office of Drinking Water, 601 North 7th Street. PO Box 942732, 
Sacramento, CA 94234-7320. 9161323-6111. Fax: 9161327-6092 

Van Loon, Ray, P.E., Volusia County Health Depanment. 501 S. Clyde Morris Boulevard, Daytona 
Beach, FL 32114-3997. 904/947-3502. Fax: 9041947-3468 (National Conference of Local 
Environmental Health Administrators) 
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Wood, Grace. EQvironmental Health Centre, Health and Welfare Canada. Tunney's Pasture, Ottawa. 
Ontario KIA OU. CANADA. 6131957-1503. Fax: 6131941-4546 

User/Other 

Ballanco, Julius, J.B. Engineering, 16M Cardinal Drive, Munster, IN 46321. 219/922-6334. 
Fax: 219/922-6172 (Consultant) 

Gaston, John M .• CH~ Hill California. Inc., 1111 Broadway, Suite 1200, Oakland, CA 94607. 
5101251-2426. Fax: 5101893-8205 (Consultant) 

Hanson, Hugh, Director, RASco, Inc. Equipment Services Division, 1635-2 Woodside Drive, 
Woodbridge, VA 22191. 703/643-2952. Fax: 703/497-2905 (Consultant)

• 
Kelley, William A .. Fishbeck. Thompson, Carr&. Huber, 6090 East Fulton, P.O. Box 211, Ada. MI 

49301. 616/676-2666. Fax: 616/676-8173 (Consultant) 

Lomaquahu, Emerson. AWWA Research Foundation. 6666 W. Quincy Avenue, Denver, CO 80235. 
303/347-6114. Fax: 303n3~851 (AWWARF) 

Lowther, Ernie, Assistant Director of Water Quality Operations, American Water Works Services Co., 
Inc., 1025 Laurel Oak Road, P.O. Box 1770, Voorhees, NJ 08043. 609/437-8416. ' 
Fax: 09/439-400 (Utility) 

Manning, Bruce, St. Louis County Water Company, 535 N. New Ballas Road, SL Louis, MO 63141. 
314/542-6430. Fax: 314/542-6427 (Utility) 

Miller, Roy D., Lt. Colonel, Preventive Medicine, Uniform Services University, 4301 Jones Bridge 
Road, Bethesda, MD 20814-4799. 3011295-1977. Fax: 3011295-1974 (Military) 

Pogge, Franklyn W., Manager, Water Supply Division, Kansas City Water Depanment, 1 NW 
Briarcliff Road, Kansas City, Missouri 64116. 8161274-2376. Fax: 8161274-2975 (AWWA 
Standatos Council) 

Scarano, Anthony L., Plastics Piping Consultant, 1319 Moon Drive, Yardley, PA 19067. 2151295
4788. Fax: (call before faxing) 2151295-4788 (American Society of Sanitary Engineering) 

Seibel, Gene, Administrator, Tualatin Valley Water District, Box 745, Beaverton, OR 97075-0745. 
503/642-1511. Fax: 503/649-2733 (A WW A Water Utility Council) 

Yohe, Thomas L., Senior Manager, Philadelphia Subwban Water Company, 762 Lancaster Avenue, 
Bryn Mawr, PA 19010. 215/645-1131. Fax: 215/645-1055 (Utility) 

:·.. 
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Industry · 

Baron, Joe, Drew Division, Ashland Chemical Company, I Drew Plaza. Boonton, NJ 07005. 
201/263-7685. Fax: 2011263-4482 (Disinfection/Oxidation - Standard 60) 

Bauer, Mike, Vice President, Technical Services, Tnemec Company, Inc., 6800 Corporate Drive, 
Kansas City, MO 64120. 8161483-3400. Fax: 8161483-3969 (Protective Barrier Materials 
-Standard 61) 

Fanner, Richard, Calgon Carbon. Research and Development. PO Box 717, Pittsburgh. PA 
15230-0717. 4121787-6700. Fax: 4121787-6607 (Process Media- Standard 61) 

Hill, Bernie, Advanced Elastomers, 540 Maryville Centre Drive, SL Louis, MO 63141. 314/453
5300. Fax: 314/453-5599 (Joining/Sealing Materials- Standard 61) 

Jones, Lee, General Chemical, 90 Halsey Road, Parsippany, NJ 07054. 201/515-0900. Fax: 
201/515-3244 (Coag/Floc- Standard 60) 

Lechner, John B., Vice President and General Manager, Stiles- Kern Division, Met-Pro 
Corporation, 3301 Sheridan Road, Zion, n. 60099. 708n46-8334. Fax: 708n46-8341 
(Corrosion/Scale Control - Standard 60) 

McGrath, Phil, US Pipe and Foundry, 3300 First Ave N., PO Box 10406, Birmingham, AL 35202. 
2051254-7000. Fax: 2051254-7494 (Pipe/Related Products - Standard 61) 

Mach, Irving, Jr., Applied Technology Manager, DuPont Company, Permasep, Glasgow Site, Bldg 
200, Route 896, Glasgow, DE 19702. 3021451-9958. Fax: 3021451-9686 (Mechanical 
Devices - Standard 61) 

Rainey. M. Louise, Manager, Health. Environmental and Regulatory Affairs, Dow Plastics, 1320 
Waldo Road, Midland, MI 48640. 5171636-8270. Fax: 5171638-2446 (Plastics Materials
Stan~ 14) 

Selover, Craig, Vice President- Engineering, Delta Faucet Company, Masco Corporation, 55 E. 
1llth Street, Indianapolis, IN 46280. 3171848-1812. Fax: 3171848-0750 (Mechanical 
Plumbing Products- Standard 61) 

Smith, Raymond, Quality Manager, Rhone-Poulenc Basic Chemical Co., One Corporate Drive, Box 
881, Shelton. CT 06484. 2031925-3676. Fax: 2031925-3625 (Miscellanous Wiler Supply 
Products - Standard 60) 

Wilging, Raben C., B.F. Goodrich Chemical Co., 32859 Lake Road. Avon Lake. OH 44012. 
2161933-:4394 (no fax) (Plastics Products- Standard 14) 
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COUNCJL OF PtJBLIC BEALTH CONStJLTANTS 
Dtl·Dn 

Chairperson, CoJUn•, Hiney r., PhD, Deputy Direct=. Public Health, Califomiag:ct o!Halth Scmces, 714 P Sa=t.loom 1253, P.O. Bax 94%732, Saaamcntc. 
94234-7320 . 

VIce Chairpenoa, Cotruw,1oscph A., PhD, Direcux, Hulth &DC! Ellvircm..mental Review. Of!ice 
of Toxic SuhAinCOI, USEPA. 401 M Saeec SW, Wuhillpm. DC 20460 

Secretal')', Bellen, Oardoa E., NSF llllml4liDNil. 3475 Pl)'ZDoOIUh R.oad. P.O. Box 130140, AM 
Arbor. Michipn 48113-0140 . . 

Ba.nla, Arthur L., Director, leW! Food Pro=Ucm Brazx:h (HFP-34~). Pooc! and DNa 
AdminisuadoD, USPHS, 200 C St=t SW, Wuhinpm, DC 20204 

Ba:beim, Manuel S., BioloJical Safety otficer, USDA. ARS, NPS, Room 208, Build.ins OOS· 
BARC-West. Bellsville, MazyliDd 20705 

Banon, Thomas B.. Director, Envinmmental Health. Southwest WuhiDJcon HeJlth District. 2000 
Port Vancouver Way, P.O. Box 1170, Vmcoaver, WubinJU)n 98668 

Bnmwaaaer, Alben H.. Directar, AllepeDy Cow1l)' Health DepanmeDt. 3333 Farbes Avenue, 
!loom 314, PiasburP. PezmlylVIDia 1!213 

Bryan, Edward H., fhO, ProJmD Director, EnvirozmJenrallftd Oceus Sysumu, Narional Science 
PoUDdation..1800 0 S:=1 NW, Wu~ DC ~50 

Cluk, M. Robert, PhD, Director, DrinkinJ Water Research Divilion, Water EapeeriDJ ReJearch 
Laboruory, US!PA, 26 West Manin Luther IQq Drive, CiDdnnati, Obio 45268 

Cook. Michlel B., Di:eca, Otftce ofWutewa= Bnforcemezu IDC1 CompUance. USE.PA. Eut 
Tower • Room 1209. 401 M Saeec SW, Wub!Dpm, DC 20460 

. -
Davis, Trenton 0., DrPH. Associate Dean, School ot AlUecl HaUh Sciences, Belk 302, East 

Carolina Uaivenity, Gft:enville, ~cnh CarolW. %7151 

Dawson, Richard t, C1ief. Food Quality and Stmdards Semce, CUe!, Joint FAOIWHO roacl 
Standard~ ProJr&mlDC, F.ood Policy ami Nucrlricxl Dlvilion, Food IDd Asri=lan 
Orpnizadon of tbe UN•. ,V'J.A delle Tenae dl Cmcalla. 00100 Rome. Italy 

Galvan, Robert. Dt.=clor of Health, Cty ol Plano Envircmmenml Health Deplnmen&. P.O. Box 
860351, P1aDo, Tau 75016-0351 · 

Ollben. Jerome B.., CoamldnJ &Ji=cr, 324 Tapp~~~ Tara. Orinda. Califamia 94563 

Clray, :Robcn IL, PbD, Alsiltmt Dean fer Omicu1am, J!AviiOII!IC"II' IZid Jndumia1 Ha.Jtb. 
School ofPublic Health, 3!37 SPH 1, n. t1Divenit)' of Michipz~. ADA Arbor ~ 
48109 ' 
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COUNCIL OF PUBUC HEAL111 CONSULTANTS 
1993-1994 


Chairperson, Kirkwood, Philip B., Jr., Deputy Chief, Division of Environmental Health, Michigan 

Depanment of Public Health, 3500 North Logan. P.O. Box 30195, Lansing, Michigan 48909 


Vice Chairperson, Hickman, J. Roy, Director General, Environmental Health Directorate, Health and 
Welfare Canada, Room 103-Environmental Health Centre, Tunney's Pasture, Ottawa. Ontario, 
Canada KlA OL2 

Secretary, Grcnawitzke, Harry E., NSF lnle1'714lio1UJl, 3475 Plymouth Road, "P.O. Box 130140, Ann 

Arbor, Michigan 48113-0140 


Banks, Arthur L., Director, Retail Food Protection Branch (HFF-342), Food and Drug Administration, 

USPHS, 200 C Street SW, Washington, DC 20204 


Barbeito, Manuel S., Biological Safety Officer, USDA, ARS, NPS, Room 208, Building 005-BARC

West. Beltsville, Maryland 20705 


Barton, Thomas B., Director, Environmental Health, Southwest Washington Health District, 2000 Fort 

Vancouver Way, P.O. Box 1870, Vancouver, Washington 98668 


Brunwasscr, Albert H., RDM Inc., 1001 Ardmore Blvd., Pittsburgh. Pennsylvania 15221 
 • 

Bryan, Edward H., PhD, Program Director, Environmental and Ocean Systems, National Science 
Foundation, 4201 Wilson Blvd., Room 565, Arlington, Virginia ~2230 

Chelikowsky, Bruce R., Chief of Environmental Management Branch, Indian Health Service, 

Twin brook Metro Plaza, 12300 Twinbrook Parkway, Suite 610, Rockville, Maryland 20852 


Clark, M. Robert. PhD, Director, Drinking Water Research Division, Water Engineering Research 

Laboratory, USEPA, 26 West Martin Luther King Drive, Cincinnati, Ohio 45268 


Collins, Harvey F., PhD, Chief, Drinking Water and Environmental Management Division, California 

Department of Health Services, 601 N. 7th Street, P.O. Box 942732, Sacramento, California 

94234-7320 


Cook. Michael B., Director, Office of Wastewater Enforcement and Compliance, USEPA, Room 201 

N.E. Mall, 401 M Street SW, Washington, DC 20460 


Cotruvo, Joseph A., PhD, Director, Chemical Screening and Risk Assessment, USEPA-TSn8, 401 M 

Street SW, Washington, DC 20460 


Davis, Trenton G., DrPH, Department of Environmental Health, Belle 319, East Carolina University, 

Greenville, North Carolina 27858 


Dawson. Richard J., Chief, Food Quality and Standards Service, Chief, Joint FAOIWHO Food 

Standards Programme, FAO Liaison Office for North America, Suite 300, 1001 22nd Street 

NW, Washington, DC 20437 
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Galvan, R~bert. Director of Health, City of Plano Environmental Health Department. 1520 A venue K. 
Suite 210, Plano, Texas 75074 

Gray, Robert H., PhD. Assistant Dean for Curriculum, Professor. Environmental and Industrial 
Health, School of Public Health, 3539 SPH 1, 109 S. Observatory. The University of 
Michigan. Ann Arbor, Michigan 48109 

Greenberg, Gary N., MD, MPH, Director of Occupational Health Services, Duke Occupational and 
Environmental Medicine. Duke University Medical Center, Box 2914, Durham, North 
Carolina 277 I 0 

Head, Rebecca A., PhD. DABT. Director. Washtenaw County Environment&. Infrastructure Services, 
100 N. Fourth, Suite 200, Ann Arbor, Michigan 48107-8645 , 

Heffron, Edward C .• DVM. Director of Food Division. Michigan Department of Agriculture, North 
Ottawa Building, PO Box 30017. East Lansing, Michigan 48909 

Highsmith, Anita K., Chief, Water Quality Laboratory, Biologic Products Branch, Center for 
Infectious Diseases, Centers for Disease Control. Building 1, Room SB235. MS A44, 1600 
Clifton Road, Atlanta, Georgia 30333 

Hoftbuhr, Jack W .• Deputy Executive Director. AWWA, 6666 West Quincy Avenue, Denver, ' 
Colorado 80235 

Kotas, Gerald F .• Environmental Advisory to the Assistant Secretary. US Dept of Energy, Golden 
Field Office, 1617 Cole Blvd., Golden. Colorado 80401-3393 

Kotchian, Sarah B .• Director. Albuquerque Environmental Health Department. 1 Civic Plaza, 3rd 
Floor, Room 3023, PO Box 1293, Albuquerque, New Mexico 87103 

Maney, Khalil M .• PhD, Chairman, Department of Environmental and Industrial Health, School of 
Public Health, 2530 SPH 1. 109 S. Observatory. The University of Michigan, Ann Arbor, 
MichiQ.n 48109 

Manwaring, James F., Executive Director, AWWA Research Foundation, 6666 West Quincy Avenue, 
Denver, Colorado 80235 

Marrocco, Frederick A., Chief, Division of Drinking Water Management. Bureau of Water Supply 
and Community Health, Pennsylvania Department of Environmental Resources, 400 Market 
Street. 11th Floor, MSSOB, P.O. Box 8467. Harrisburg. Pennsylvania 17105-8467 

Mcintire, Matilda S .• MD, Medical Director. Mid-Plains Poison Control Center at Childrens Memorial 
Hospital. 8301 Dodge Drive, Omaha. Nebraska 68114 

McKee, Gerald D .• US Environmental Protection Agency. Environmental Monitoring Systems 
Laboratory, 26 W. Martin Luther King Drive, Cincinnati, Ohio 45268 

Menzel, Daniel B .• PhD, Chairman, Community&. Environmental Medicine. California College of 
Medicine. Irvine. California 92717 
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Mood, Eric W ., PhD. Associate Clinical Professor of Public Health, Department of Epidemiology and 
Public Health, Yale University School of Medicine, 60 College Street, New Haven, 
Connecticut 065 l 0 

Poole, Eanix, Administrator, Environmental Health Programs, Florida Depanment of Health and 
Rehabilitative Services, 1317 Winewood Boulevard, Tallahassee, Florida 32399-0700 

Quevedo, Fernando, PhD. DPH, l 1604 Deborah Drive, Potomac, Maryland 20854 

Rice, Leonard F., District Health Director, Edisto Health District. South Carolina Depanment of 
Health and Environmental Control, 550 Carolina Avenue, P.O. Box 1126, Orangeburg, South 
Carolina 29116 

• 
Romero-Alvarez., Humberto, Instituto Mexicano de Tecnologia del Aqua, Bruselas 37, Coyoacan, Col. 

el Carmen, Mexico D.F., 04100, Mexico 

Smith, Gayle J., Environmental Engineer, Utah Division of Water Quality, Utah Department of 
Environmental Quality, 288 North 1460 West, Salt Lake City, Utah 84118-4870 

Smith-Blackwell, Olivia, MD, MPH, Regional Health Director, Office of Public Health- Western 
Region, New York State Department of Health, 584 Delaware A venue, Buffalo, New York 
14202 

Spalding, Roy F., PhD, Associate Director, University of Nebraska-Lincoln Water Center, 103 
Natural Resources Hall, Lincoln, Nebraska 68583-0844 

Suppes, Roger L., Chief, Division of Environmental Health, Ohio Department of Health, 246 N. High 
Street, Columbus, Ohio 43266 

Tutman, Elaine, R. S., Surveyor Training Branch, 2D2, Division of Program Operations, Office of 
Survey and Certification, Health Standards and Quality Bureau, Health Care Financing 
Administration, Department of Health and Human Services, 6300 Security Boulevard, 
Meadews East Building, Baltimore, Maryland 21207 

Wiant, Chris J., Deputy Director/Director of Environmental Health, Tri-County Health Department. 
7000 E. Belleview, #301, Englewood, Colorado 80111 

Woodard, Bennie T., Jr.• Health Officer, Saginaw County Department of Public Health, 1600 N~ 
Michigan Avenue, Saginaw, Michigan 486()2 

Young, Charles L., Teaching Faculty - Environmental Health Program British Columbia Institute of 
Technology 3700 Willingdon Avenue, Burnaby, British Columbia, Canada V5G 3H2 

Young-Horvath, Viola Mae. PhD, Consultant in Microbiology and Public Health, 5203 Bangor Drive, 
Kensington, Maryland 20795 

Zamora, Brian J., Director, Environmental Health Services, County of San Mateo, 590 Hamilton 
Street, Redwood City, California 94063 
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STANDARDS AND CRITERIA 


The following standards and criteria established and adopced by NS~ as minimum voluntary consensus 
standards m used irucmationaDy: ·· 

1 Soda Fountain and LuncheoneUe Equipment 
2 Food Equipment 
3 Commercial Spray-Type Dishwashing Mac:tUnea 
4 Commercial Cooking, Rcthcnn~tion and Powered Hot Food Holding and Transport 

Equipmcm 
s Water Heaters, Hot Water Supply Boilers, and Heat Recovery Equipment 
6 Dispensing Freezers 
7 Food Service Refrigerators and Storage Freezers 
8 Commercial Powered Food Preparation Equipment 

12 Automatic Ice Making Equipment 
13 Refuse Compactors and Compactor SystemS 
14 Plastics Piping Components and Relaled Materials 
18 Manual Food and Beverage Dispensing Equipment 
20 Commercial Bulle Milk Dispensing Equipment 
21 Thermoplastic Refuse Containers 
24 Plumbing System Components for Manufactured Homes and Recreational Vehicles 
25 Vending Machines for Food and Beverages 
26 Pot. Pan, and Utensil Washers 
29 Detergent and Chemical Feeders for Commercial Spray-Type Dishwashing Machines 
30 Cabinetry and Laboratory Furniture for Hospitals 
35 Laminated Plastics for Surfacing Food Service Equipment 
36 Dinnerware 
37 Air Curtains for Entranceways in Food and Food Service Establishments 
40 Individual Aerobic Wastewater Treatment Plants 
41 Wastewater Recycle/Reuse and Water Conservation Devices 
42 Drinking Water Treatment Units - Aesthetic Effects 
44 Cation Exchange Wa1.er Softeners 
49 Class ll (Laminar Flow) Biohazard Cabinetry 
50 Circulation System Components and Related Mllerials for Swimming Pools, Spas/Hot 

Tubs 
51 Plastic Materials and Components Used in Food Equipment 
52 Supplementa! Flooring 
53 Drinking Water Treatment Units- Health Effects 
54 Flexible Membrane Liners 
ss Ultraviolet Microbiological Water Treatment Systems 
56 Pitlcss Well Adapters 
58 Reverse Osmosis Drinking Wa1.er Treatment SystemS 
59 Food Cans 
60 Drinking Water Treatment Chemicals- Health Effects 
61 Drinking Water System Components - Health Effects 
62 Drinking Water Distillation Systems 
C-2 Special Equipment and/or Devices 
C-9 Evaluation of Special Processes, Components, or Devices Used in Treating Wastewater 
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Exhibit B 

Definition of Covered Products 



Exhibit B 

·covered Products 

As used in this Consent Judgment the term "Covered Products" 
means mechanical plumbing devices, components, and materials 
which are typically installed within the last liter of the 
distribution system (endpoint devices) intended by the 
manufacturer to dispense water for human ingestion, which 
are manufactured for sale or use in California. In-line 
devices are excluded from definition of Covered Products. 
Point-of-use and point-of-entry water treatment devices are 
also excluded. 

Endpoint devices specifically included in this definition 

are: 


a) 	 Lavatory single and two handle faucets (for example: 
centersets, widespread, mini-spread, and basin cocks) 
without a hose-end spout and which are not metering, 
self-closing, or electronic. 

b) 	 Bar faucets. 

c) 	 Kitchen single and two handle faucets (for example: 

top mounts, concealed fittings, pull-out spouts and 

wall mounts) without a hose-end spout. 


d) 	 Supply stops and endpoint control valves. 

e) 	 Elkay Manufacturing Company sink with faucet and 

bubbler combinations (current bubbler model numbers 

LK1141 and LK2507, and the same or any similar 

bubblers which may be manufactured by Elkay in the 

future under different model numbers). 


Endpoint devices specifically excluded from this definition 
are: 

1. 	 Bath and shower valves, shower heads of all types, 

and Roman tub valves. 


2. 	 All drains. 

3. 	 Laundry fittings, shampoo fittings, and faucets with 
a hose-end spout. 

4. 	 All commercial, industrial, and institutional devices 
that are not specifically included in this 
definition, such as: 

a. 	 Self-closing, metering, or electronically activated 
faucets 

1201762~ 



b. 	 Utility, laundry, laboratory, bidet, and shampoo 

fittings 


c. 	 Faucets with a hose-end spout. 

5. 	 Backflow prevention devices 

6. 	 Any other endpoint device not specifically included 
in this definition. 

11017614 
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Exhibit C 

Modified Preliminary Injunction 
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CALIFORNIA PROPOSITION 65 WARNING 

This faucet contains lead, a chemical known to the State of California to cause 
birth defects or other reproductive harm. 

(Plumber: California. law requires that this warning be giuen to the consumer.) 

CONSUMER INFORMATION 

ABOUT CALIFORNIA PROPOSITION 65 WARNING 

All faucets made of leaded brass alloys, even those that comply with U.S. 
Environmental Protection Agency regulations, contribute small amounts of lead to 
water that is allowed to stand in contact with the brass. This faucet complies 
with all E.P.A. regulations Tegarding the amowtt of lead used in plumbing brass 
and solder. The amount oflead contributed by any faucet is highest when the 
faucet is new.· 

The following steps will reduce potential exposure to lead from faucets and other parts 
of the plumbing system: 

Always run the water for a few seeondo; prior to use for drinking or 
coolCng. 

• 	 Use only cold water for driaking or cooking . 

• 	 Ifyou wish to flub the entire plumbing system of water that has been 
staa.ding in the pipes or other fittings, nm the cold water 1Ultil the 
temperature of the water drops, indicat:inc water commg &om the outside 
main. 

• 	 Ifyou are concenaed about lead in your water, have .:your water tested by 
an EPA-certified laboratory in your areL 

EXHIBI•r D
11121496 
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Exhibit D 

Additional Forms of Warning 
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CALIFORNIA PROPOSITION 65 WARNING 

This faucet contains lead, a chemical known to the State of California to cause 

birth defects or other reproductive harm. 


(Plumber: Calz/ornia law requires that this warning be given to the consumer) 

CONSUMER INFORMATION 

ABOliT CAUFORNIA PROPOSITION 65 WARNING 

All faucets made of leaded brass alloys, even those that comply with U.S. 
Environmental Protection Agency regulations, contribute small amounts of lead to 
water that is allowed to stand in contact with the brass. This faucet complies 
with all E.P.A regulations regarding the amount of lead used in plumbing brass 
and solder. The amount of lead contributed by any faucet is highest when the 
faucet is new. 

The following steps will reduce potential exposure to lead from· faucets and other parts 
of the plumbing system: 

• 	 Always run the water for a few seconds prior to use for drinking or 

cooking. 


• 	 Use only cold water for drinking or cooking. 

• 	 If you wish to flush the entire plumbing system of water that has been 
standing in the pipes or other fittings, run the cold water until the 
temperature of the water drops, indicating water coming from the outside 
main. 

• 	 If you are concerned about lead in your water, have your water tested by 
an EPA<ertified laboratory in your area. 

,.._ HELPUNE: Call our toll free Helpline number, 

(800) 321-6636

for answers to any product, installation, replacement 
parts, or warranty questions. 

lllf!llr-.-.:..-..... ·--~ 
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To Eliminate Cross-Piping On Back-To-Back Installations, or to Correct 

Reversed Rough-In Where Hot and Cold Positions are Reversed: 


Remove handle knob. easy gnp handle .lever handle, handle parts and stop tube (see "Disassembly"). Turn valve stem around so that 
the nolched flat is turned one half !urn or 180°. Re-install handle parts and handle knob or lever. T1ghten handle screw securely; replace 
handle cover (on knob handles and lever handles). · 

Cleaning & Care Instructions 
for Special Finish Models: 

All thai is necessary to clean lhese faucets is to wipe them with a soft, damp cloth such as terrycloth. Warm water will remove dry 

water spots. 


CAUTION: DO NOT use cleansers wh1ch contain abrasives or harsh chemicals. NEVER use alcohol or other organic solvents. A high 
quality, non-abrasive wax pohsh applied occasionally, will help to preserve the deep tones of the finish. 

CALIFORNIA PROPOSIDON 65 WARNING 

This faucet contains lead, a chemical known to the State of California to cause 
birth defects or other reproductive harm. 

(Plumber: California law requires that this warning be giuen to the consumer). 

CONSUMER INFORMATION 

ABOUT CALIFORNIA PROPOSIDON 65 WARNING 
All faucets made of leaded brass alloys, even those that comply with U.S. Environmental Protection Agency 
regulations, contribute small amounts of lead to water that is allowed to stand in contact with the brass. This 
faucet complies with all E.PA regulations regarding the amount of lead used in plumbing brass and solder. The 
amount of lead contributed by any faucet is highest when the faucet is new. 

The following steps will reduce potential exposure to lead from faucets and other parts of the plumbing system: 

• 	 Always run the water for a few seconds prior to use for drinking or cooking. 

• 	 Use only cold water for drinking or cooking. 

• 	 If you wish to flush the entire plumbing system of water that has been standing in the pipes or other 
fittings, run the cold water until the temperature of the water drops, indicating water coming from the 
outside main. 

• 	 If you are concerned about lead in your water, have your water tested by an EPA-certified laboratory in 
your area. 

HELPUNE: Call our toll free Helpline number, 

::u- (800) 321-6636 

for answers to any product, installation, replacement 
pans. or warranty questions. 

c Copyright, 1994MTt 57 OCT '94 25300 AI Moen 0 • N nve, Otth Ofmsted, OH 4407~022 	 Moen Incorporated 
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CAliFORNIA PROPOSmON 65 WARNING 

This faucet contains lead, a chemical known to the State of California to cause 
birth defects or other reproductive harm. 

(Plumber: California law requires that this warning be given to the consumer). 

CONSUMER INFORMATION 

ABOUf CALIFORNIA PROPOSIDON 65 WARNING 

~1 faucets ':lade of leaded brass alloys, even those ~at comply with U.S. Environmental Protection Agency regula
tions, contribute small amounts of lead to water that as allowed to stand in contact with the brass. This faucet 
complies with all E.P.A regulations regarding the amount of lead used in plumbing brass and solder. The amount of 
lead contributed by any faucet is highest when the faucet is new. 

The following steps will reduce potential exposure to lead from faucets and other parts of the plumbing system: 

• 	 Always run the water for a few seconds prior to use for drinking or cooking . 

• 	 Use only cold water for drinking or cooking . 

• 	
uriw wiun to nu1n ffi@ @n~r@ ~~~m~i~l ~ntcm ol VJJOOr ~ ~~~ bee Jl . .1 
run ~e cold water until !he feiDIJ@t:ltur~ 8fthe waler drops . d. ,; ns~n IRf In lh@ 01~ 31 &lh~r&Wn~ 

' tn lcawn( Water COmiftf from the outsid .
• 	 Ifyou are concerned about lead in e mam . 

area. . your water, have your water tested by an EPA~ertitied bh,.....~~--- ,_ . 
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CALIFORNIA PROPOSITION 65 WARNING 

This faucet contains lead, a chemical known to the State of California to cause 
birth defects or other reproductive harm. 

(Plumber: California law requires that this warning be give11 to the consumer) 

CONSUMER INFORMATION 

ABOUf CAUFORNIA PROPOSmON 65 WARNING 

All faucets made of leaded brass alloys, even those that comply with U.S. 
Environmental Protection Agency regulations, contribute small amounts of lead to 
water that is allowed to stand in contact with the brass. This faucet complies 
with all E.P.A regulations regarding the amoun~ of lead used in plumbing brass 
and solder. The amount of lead contributed by any faucet is highest when the 
faucet is new. 

The following steps will reduce potential exposure to lead from faucets and other parts 
of the plumbing system: 

• 	 Always run the water for a few seconds prior to use for drinking or 

cooking. 


• 	 Use only cold water for drinking or cooking. 

• 	 If you wish to flush the entire plumbing system of water that has been 
standing in the pipes or other fittings, run the cold water until the 
temperature of the water drops, indicating water coming from the outside 
main. 

• 	 If you are concerned about lead in your water, have your water tested by 
an EPA-certified laboratory in your area. 
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CAL~O~PROPOSficrON65W~G 

This faucet contains lead, a chemical known to the State of California to cause 
birth defects or other reproductive harm. 

(Plumber: California lllw requires tha.l this warning be giuen to the cansumer.J 

CONSUMER INFORMATION 

ABOur CALIFORNIA. PROPOSITIQN 65 WARNING 

All faucets made of leaded brass alloys, even those that comply with U.S. 

Environmental Protection Agency regulations, contnoute small amounts of lead to 

water that is allowed to stand in contact with the brass. This faucet complies 

with all E.P.A. ngulations regarding the amount of lead used in plumbing brass 

and solder. The amount of lead contnouted by any faucet is highest when the 

faucet is new: 


The following steps may reduce potential exposure to lead from faucets and other parts 
of' the plumbing system: 

• 	 Always run the water for a few second-; prior to use for drinking or 

cooking. 


• 	 Use only cold water for drinking or cooking . 

• 	 Ifyou wish to flush the entire plumbing system of water that has been 
t 	 standing in the pipes or other fittings, run the cold water unta1 the 

temperature of the water drops, indicating water coming from the outside 
main. 

• 	 Ifyou are concerned about lead in your water, have.your water tested by 
an EPA-certified laboratory in your area. 
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Exhibit E 

·Hang Tag 



(Plumber: This warning may be 
removed only by consumer) 

CALIFORNIA PROPO:liTION &5 WARNING 
This faucet contains lead, a chemical known to the State of California 

to cause birth defects or other reproductive harm. 

CONSUMER !~FORMATION 
Faucets made of leaded brass alloys rr ay contribute small amounts of lead 
to water that is allowed to stand in co1tact with the brass. The amount 
of lead contributed by any faucet is hi•1hest when the faucet is new. The 
following steps may reduce potential uposure to lead from faucets and 
other parts of the plumbing system: 
• Always run the water for a few secc.nds prior to use for drinking or 

cooking. 
• 	 Use only cold water for drinking or cooking. 
• 	If you wish to flush the entire pluml·ing system of water that has been 

standing in the pipes or other fittin! s, run the cold water until 
the temperature of the water drops, indicating water coming from the 

outside main. 
• 	 If you are concerned about lead in )OUr water, have your water tested 


by a certified laboratory in your area. 
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