
t 
Hi' 

NATIONAL SANITATION FOUNDATION 

STANDARD No. 43 

FOR 

CHEMICAL FEEDING AND PROCESSING EQUIPMENT 

RELATING TO 

SUPPLEMENTARY TREATMENT OF POTABLE WATER 

As Prepared by 

The NSF Joint Committee 

for 

Devices and Substances 

for 

Supplementary Treatment of Potable Water 

and 

Recommended for Adoption by 

The NSF Council of Public Health Consultants 

Adopted 

by 

The NSF Board of Trustees 

November 11, 1971 

The National Sanitation Foundation 
P. 0. Box 1468 

Ann Arbor, Michigan 48106 

25^.0 



9/&? 

This is one of a series of nationally ̂ uad-iÊ Q̂sani**- ** 
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THE NATIONAL SANITATION FOUNDATION 

Purpose and Organization 

The Foundation, popularly referred to as NSF, is a 

nonofficial and noncommercial agency. It is incorporated 

under the laws of Michigan as a not-for-profit organization 

devoted to research, education and service. It seeks to 

solve problems involving man and his environment. It 

wishes to promote man's 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. 

The Foundation is perhaps best known for its role in 

the developing of standards and criteria for equipment, 

products and services that bear upon health. The NSF 

Seal is widely recognized as a sign that the article to 

which it is affixed complies with public health require

ments. The Foundation early in its existence established 

its own testing laboratory as a subsidiary corporation. 

This laboratory conducts research; tests and evaluates 

equipment, products, and services for compliance with 

NSF Standards and Criteria; and grants and controls the 

use of the NSF Seal. 

A brochure is available discussing in some detail 

the origin, philosophy, and growth of the Foundation. 

It describes the way in which distinguished leaders from 

business, industry, public health, and related professions 

give generously of their time and talent in helping 

achieve NSF objectives. It reviews current programs, 

lists current Standards and Criteria, and outlines the 

procedures and requirements of the NSF Seal program. 

The brochure is entitled, "In Quest of Environmental 

Quality." A copy will be supplied upon request. 



PREFACE 

What is the measure of quality? Does quality 

reside in the basic material of an article or in the way 

in which the article is fabricated? Or is quality 

measured, perhaps, by the excellence with which a thing 

serves, or by the pride with which it is regarded by 

its possessor. The issue has endured the centuries, and 

it will continue to fling a challenge for tomorrow. 

Man cares about the quality of his environment. He 

is aware of the influences exerted by food, water, air, 

land and shelter upon his well-being—influences which 

bear upon health, economic livelihood, and general enjoy

ment. He expects of society a form of protection which 

is dependable, yet imposes minimal restraints upon his 

freedom to achieve his own wants. Quality, therefore, 

derives from values which may be highly subjective and, 

from a materials standpoint, extremely complex. 

The National Sanitation Foundation assumes that 

where there is a will there is a way. Quality can be 

attained. Cost of attainment can be reasonable. Multiple 

needs can be reconciled and satisfied. Hence, the 

employment by NSF of an operational methodology to 

bring together all parties at interest—business and 

industry, regulatory agencies at all levels of government, 

professional and technical organizations, and consumer 

representatives—to achieve understanding with each other 

of the requirements necessary to assure agreed upon 

quality objectives. From such understanding a definition 

of appropriate standards emerge. As the process creates 

mutual confidence between the parties at interest, such 

confidence is secondarily communicated to associates at 

home in business, industry and government. Acceptance 

of the new Standard is attained. Progress is extended 

in achieving uniformity of requirements for equipment 

construction, maintenance, and operating practice. 



But some may contend that standardization is detri

mental, restrictive, and inhibiting to free enterprise; 

that it stifles innovative use of materials and methods. 

Again, however, a basic tenet of NSF philosophy governs. 

Standards and criteria against which equipment or 

processes are to be evaluated must be couched in terms 

of performance. Alternative materials and methods of 

fabrication are permissible so long as the specifications 

are utilized as may be necessary to achieve performance 

objectives. Testing and evaluation, then, are carried 

out under conditions which reflect actual use situations. 

Final acceptance requires unequivocal answer to the 

question, "Does it perform as specified under the appli

cable Standard?" The pronouncement can only be "pass" 

or "fail." Equipment or materials which bear the NSF 

Seal assures that they conform with the applicable 

Standards as determined by a testing program rigorously 

and objectively administered. 

The National Sanitation Foundation continues to be 

in debt to those who represent the multiple interests 

that join in developing the Standards, promoting support 

of the program, and sharing in the surveillance of com

pliance in the field. Special thanks are extended to 

the NSF Joint Committee for Devices and Substances 

Relating to Supplementary Treatment of Potable Water 

for the generous contribution of time and knowledge 

devoted to this Standard No. 44. 

A quality environment is our objective. Such 

quality can be measured. We can attain it. 

Robert M. Brown, President 
National Sanitation Foundation 



NATIONAL SANITATION FOUNDATION STANDARD 

FOR 

CHEMICAL FEEDING AND PROCESSING EQUIPMENT 

RELATING TO 

SUPPLEMENTARY TREATMENT OF POTABLE WATER 

SECTION 1. GENERAL 

1.00 SCOPE: This Standard covers the requirements for 

chemical feeders and processing equipment, 

including ozonation, used for the supplementary 

treatment of potable water supplied primarily 

by private water systems or by service connection 

from a public supply, including small commercial 

or institutional supplies such as schools and 

restaurants. 

1.01 MINIMUM REQUIREMENTS: This Standard is established 

as a basis for the evaluation of equipment covered 

herein and is considered to contain basic and 

minimum requirements. Variations are permissible 

when they tend to make the equipment more resistant 

to corrosion, wear, and physical damage, or if they 

improve the general operation and performance of 

the device. Equipment which has components or 

parts which are covered under existing National 

Sanitation Foundation Standards or Criteria shall 

comply with the applicable requirements therein. 

1.02 ALTERNATE MATERIALS: Where specific materials are 

mentioned it is understood that the use of other 

materials proved to be equally satisfactory for 

the intended use will be acceptable. 

1.03 REVIEWS AND REVISIONS: Following adoption of the 

Standard and prior to its printed publication, a 
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general review is carried out by the National 

Sanitation Foundation Joint Committee for Devices 

and Substances for Supplementary Treatment of Potable 

Water to determine the adequacy and appropriateness 

of the requirements; and to ascertain if additional 

requirements are indicated. Subsequent to the 

printed publication of this Standard, complete 

review of the Standard shall be conducted at intervals 

of not more than 3 years to determine what changes, 

deletions or additions, if any, are necessary to 

maintain current and effective requirements consistent 

with new technology and progress. These reviews 

shall be conducted by appropriate representatives from 

the public health, industry and user groups. Revisions 

shall be in accordance with the procedures established 

by the NSF Joint Committee for Devices and Substances 

for Supplementary Treatment of Potable Water. 

1.04 VARIATIONS IN DESIGN AND OPERATION: Equipment 

varying in principle of design and/or operation from 

that set forth herein may qualify under the provisions 

of this Standard provided appropriate tests and 

investagations indicate that said equipment produces 

control, accuracy, performance, operation and service 

at least equivalent to that produced by equipment 

complying with this Standard. Such equipment shall 

meet the requirements for materials, finishes and 

construction contained in this Standard. 

SECTION 2. DEFINITIONS 

2.00 APPROVED: Found acceptable for the specific intended 

use, as determined by the National Sanitation 

Foundation Testing Laboratory when related to the 

use of the NSF Seal. 

2.01 TOXIC: Adverse physiological effect on man. 
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2.02 RESISTANT: The properties of a material which permit 

it to withstand chemical reaction, mechanical erosion 

and electrolytic action. 

2.03 OUTPUT RATE: Quantity of a chemical delivered by a 

feeder into a potable water system per 24 hours. 

This will be expressed as volume (US gallons) per 

24 hours of solutions or slurries, or weight 

(avoirdupois ounces or pounds) per 24 hours of solid 

or gaseous chemicals. 

2.04 FEED RATE INDICATOR: A mechanism, calibrated directly 

or with reference to a chart, to provide points of 

reference to permit reproducible setting of output 

rate. 

SECTION 3. MATERIALS 

3.00 GENERAL: Any suitable material may be employed that 

will meet the requirements of resistance, pressure, 

normal handling and shipping as outlined herein and 

that will not produce any toxic effect or impart 

undesirable taste, odor or color to the potable 

water into which the material is introduced. 

SECTION 4. DESIGN AND CONSTRUCTION 

4.00 GENERAL: For purposes of cleaning and maintenance, 

the equipment shall be designed for easy dismantling 

and reassembly. The design and construction shall 

tend to minimize stoppage from chemicals or from 

foreign materials. The equipment shall be designed 

so that when properly installed it will prevent 

siphonage or discharge of chemicals directly into 

the water supply system. 

4.001 To minimize tampering with any rate adjustment 

controls, the equipment shall be designed or 

equipped with optional locking accessories, or 

shall be installed in a locked or protected place. 
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4.01 SAFETY: The equipment shall be designed to prevent 

accidental injury to an operator or attendant. 

4.02 PROVISION FOR MOUNTING: The equipment shall be 

designed and constructed to facilitate secure 

installation. 

4.03 MOTORS: All motors shall be constructed electrically 

and mechanically so that they will perform 

satisfactorily and safely under the conditions of 

load and environment normally encountered in potable 

water treatment installations. They shall be of the 

continuous duty type and where NEMA Standards exist, 

shall conform thereto. Standard voltages and cycles 

shall be used and full service factors as provided 

for by NEMA for each size motor shall be maintained. 

SECTION 5. CHEMICAL FEEDING EQUIPMENT 

5.00 CHEMICAL RESISTANCE: Feeders shall be corrosion 

resistant to the chemicals which are specified by 

the manufacturer as capable of being handled by the 

device under the test conditions specified in 

Item 5.001. 

5.001 Normally wetted parts of the feeder shall be 

exposed to the above solutions for a period 

of 100 days at 73 + 2°F. The feeder shall 

then be operated for a period of 24 hours at 

maximum specified rate, and meet the standard 

specified in Item 5.011. 

5.01 EROSION RESISTANCE: Feeders designed for feeding dry 

chemicals, or slurries, shall be resistant to the 

specified chemicals in their dry form under the test 

conditions specified in Item 5.011. 

5.011 The feeder shall operate continuously at 

maximum setting for a period of 2,500 hours 

delivering specified dry chemicals or slurries, 
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and during this period shall deliver not less 

than 80 percent of its net rated output. It 

must also feed 80 percent or more of its 

rated output during the last hour of this test. 

Upon disassembly, none of the parts of the 

feeder normally contacted by the chemical or 

slurries being fed shall show marked erosion. 

Maintenance according to the manufacturer's 

standard instructions, with the exception of 

parts replacement, shall be carried out during 

the test period. 

5.02 MATERIALS: In addition to Item 3.00, no material 

used in the portion of the feeder which is exposed 

to the chemical being fed shall contribute toxic, 

obnoxious or deleterious substances to such chemicals, 

or to the water being treated. All plastic materials 

in contact with the chemical being fed shall meet the 

applicable standards of the National Sanitation 

Foundation. 

5.03 FEEDER OUTPUT RATE: Feeders shall deliver chemicals 

in slurries, solutions or in solid form into the 

water at the output rates, pressures and suction lift 

conditions specified by the manufacturer. The 

equipment shall have a sufficiently large, externally 

adjustable output range to feed chemicals proportional 

to normally encountered flow rates of the water into 

which the chemical is being fed. 

5.04 PRESSURE REQUIREMENTS: Pressure vessels (i.e., over 

1 year estimated life or more) containing filter 

cartridges, elements, or media and all permanent 

components subjected to line pressure shall: 

5.041 Meet the conditions stated in Item 5.00. 

5.042 Be water tight to 125 psi, and show no 

evidence of failure after being subjected 
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to 100,000 low-high pressure cycles of 

20 - 120 psi at 73.4 + 2.3°F. (1 cycle = 

not less than 10 seconds.) 

5.043 Feeders shall pass a 5 minute hydrostatic 

pressure test equal to 1 1/2 times the 

manufacturer's maximum pressure rating 

applied to all parts of the feeder which 

will be subject to discharge pressures 

when in operation. 

5.05 LIFE TEST: Feeders shall be capable of operating 

3000 continuous hours at 80 percent of maximum 

pressure and output rate as specified by the 

manufacturer. Tests shall be conducted on 3 sample 

feeders using clear soft water. At least 1 sample 

must complete 3000 hours and at least 8000 satisfactory 

operation hours must be accumulated by the 3 samples. 

All tests shall be carried out in a room where ambient 

temperature is 100 + 2°F. Maintenance according to 

the manufacturer's standard instructions with the 

exception of parts replacement shall be carried out 

during the test period. 

5.06 FEEDER HOUSING: The feeder housing and other 

components shall have sufficient structural strength 

and durability to withstand normal stresses 

encountered in shipping, installation and operation. 

5.07 OPERATION AND INSTALLATION INSTRUCTIONS: Drawings 

and parts lists for easy identification and ordering 

of replacement parts shall be furnished with each 

feeder. Also included shall be: 

5.071 A statement of manufacturer's guarantee 

5.072 Instructions for proper size selection and 

installation 

5.073 Chemicals that can be used 

5.074 Operation and maintenance instructions 
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5.075 Reference to prevention of cross connections 

5.08 DATA PLATE: A data plate shall be provided. 

5.081 Data plates shall be of a permanent nature, 

so inscribed as to be easily read and 

understood, and securely attached, cast or 

stamped into the feeder at a location 

readily accessible after normal installation. 

5.0 82 Data plates shall contain the following 

information: 

5.0821 Manufacturer's or prime supplier's 

name and address 

5.0822 Feeder model number and/or serial 

number 

5.0 823 Maximum operating pressure rating 

(psig) 

5.0824 Maximum output rating 

SECTION 6. OZONE UNITS 

6.00 MINIMUM DOSAGE: For disinfection, clear ground waters 

require application of 0.5 - 1.5 ppm ozone at all 

points throughout the water disinfection chamber. 

Higher ozone concentrations are required for solving 

problems other than disinfection. 

6.01 CONTACT TIME: Contact time in the mixing chamber 

shall be a minimum of 5 minutes. 

6.02 OZONE GENERATOR: The ozone generator should be: 

6.021 A cooled, self contained unit complete with 

air preparation unit 

6.022 Protected by high voltage and high current 

overload shutoff devices 

6.023 Constructed of ozone resistant materials 

such as glass, aluminum and stainless steel 
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6.03 START-STOP MECHANISM: A start-stop mechanism shall 

be provided that will control water flow and assure 

that such flow occurs only when the ozone generator 

is operating properly. 

6.04 CLEANING: The unit shall be designed to permit 

cleaning of diffusers when necessary without 

disassembly of the unit. 

6.05 FLOW CONTROL: An automatic flow control valve, 

accurate within the expected pressure range, shall 

be installed to limit flow to the maximum design 

flow of the treatment unit. 

6.06 ALARM: An automatic audible alarm shall be installed 

to warn of malfunction or impending shutdown. 

6.07 OPERATION AND INSTALLATION INSTRUCTIONS: Drawings 

and parts lists for easy identification and ordering 

of replacement parts shall be furnished with each 

unit. Also included shall be: 

6.071 A statement of manufacturer's guarantee 

6.072 Instructions for proper size selection 

and installation 

6.073 Operation and maintenance instructions 

6.08 DATA PLATE: A data plate shall be provided. 

6.081 Data plates shall be of a permanent nature, 

so inscribed as to be easily read and 

understood, and securely attached, cast 

or stamped into the unit at a location 

readily accessible after normal installation. 

6.082 Data plates shall contain the following 

information: 

6.0 821 Manufacturer's or prime supplier's 

name and address 

6.0 822 Unit model number and/or serial number 
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6.0 823 Maximum operation pressure rating 

(psig) 

6.0824 Maximum water flow 

6.09 MATERIALS: The materials of construction shall not 

impart toxic substances into the water, either as 

a result of the presence of toxic constituents in 

construction materials or as a result of physical 

or chemical changes resulting from exposure to ozone. 

6.10 SAFETY: The unit shall be designed to protect the 

operator against electrical shock. As with any 

potable water treatment process, due consideration 

must be given to reliability, economics and competent 

operation of the disinfection process and related 

equipment, including: 

6.101 Design of system so no ozone is vented to 

atmosphere 

6.102 Installation of the unit in a protected 

enclosure not subject to extremes of 

temperature which could cause malfunction 
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Leitner, Gordon F., President, Aqua-Chem, Inc., 225 North 
Grand Avenue, Waukesha, Wisconsin 53186 

Luck, James, Honeywell, Inc., 2701 4th Avenue, South, 
Minneapolis, Minnesota 55408 
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Mason, Howard, Pall Trinity Micro Corporation, Cortland, 
New York j.3045 

Mitchell, Stuart, Mec-O-Matic, Inc., 8515 S.W. 129th 
Terrace, Miami, Florida 33156 

Musser, Walter R., Technical Supervisor, Calgon 
Corporation, P. 0. Box 1346, Pittsburgh, Pennsylvania 
15230 

Nusbaum, I., Staff Water Consultant, ROGA Systems, Gulf 
Environmental Systems Company, P. 0. Box 608, San 
Diego, California 92112 

Oliver, Robert P., President, Everpure, Inc., 2100 
Clearwater Drive, Oak Brook, Illinois 60521 

O'Neill, H. J., The Welsbach Corporation, 56 Haddon Avenue, 
Haddonfield, New Jersey 0 8033 

Ritchie, H.D., Autotrol Corporation, 5855 North Glen 
Park Road, Milwaukee, Wisconsin 53209 

Smith, Russell R., Jr., Vice President & General Manager, 
Aqua Nomics, Inc., 11809 E. Slauson Avenue, Santa Fe, 
Springs, California 90670 

Traverse, Hal, Phalanx Water Conditioning, Inc., 707 
Cayuga Creek Road, Buffalo, New York 14224 

Wachter, Kenneth A., Olin-Mathieson Chemical Company, 
120 Long Ridge Road, Stamford, Connecticut 06904 

Weickart, R. F., Water Conditioning Foundation, 7009 West 
Higgins Avenue, Chicago, Illinois 60656 

Wood, Dale, Ultradynamics Corporation, 2 Waite Street, 
Paterson, New Jersey 07524 

Secretary, McClelland, Nina I., Ph.D., Program Director, 
National Sanitation Foundation, P. 0. Box 1468, 
Ann Arbor, Michigan 48106 
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Chairman, Gilbertson, Wesley E., Deputy Secretary for 
Environmental Protection, Department of Environmental 
Resources, Commonwealth of Pennsylvania, P. 0. Box 
2351, Harrisburg, Pennsylvania 17120 

Austin, John H., Ph.D., Professor & Director of Continuing 
Education, Environmental Systems Engineering, Clemson 
University, Clemson, South Carolina 29631 

Beall, Joel C., Vice Chairman, Director, Environmental 
Health, Macon-Bibb County Health Department, 770 
Hemlock Street, Macon, Georgia 31201 

Bergstrom, R. E., Director of Environmental Health, 
Fresno Health Department, 446 8 East King's Canyon 
Road, Fresno, California 93702 

Berry, Clyde M., Ph.D., Institute of Agricultural Medicine, 
Accident Prevention Laboratory, University of Iowa -
Oakdale Campus, Oakdale, Iowa 52319 

Board, Leonard M., P. 0. Box 1455, Front Royal, Virginia 
22630 

Bond, Richard G., Professor and Director of Environmental 
Health, School of Public Health, University of Minnesota, 
Minneapolis, Minnesota 55455 

Broadway, William A., Jr., Western Regional Office, Biltmore 
Plaza Office Bldg. , North Carolina State Board of Health, 
Asheville, North Carolina 28803 

Clack, Frank B., D.V.M., Director of Health, Allegheny 
County Health Department, City-County Building, 
414 Grant, Pittsburgh, Pennsylvania 15219 

Coulter, James B., Secretary, State of Maryland Department 
of Natural Resources, State Office Building, Annapolis, 
Maryland 21401 

Derryberry, 0. Merton, M.D., Director of Health, Tennessee 
Valley Authority, 715 Edney Building, Chattanooga, 
Tennessee 37401 

Douglas, George W., M.D., Department of Pathology, Berkshire 
Medical Center, 725 North Street, Pittsfield, Massachusetts 
01201 
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Faber, Harry, Director, Research Foundation, American 
Water Works Association, 2 Park Avenue, New York, 
New York 10016 

Gordon, Larry J., Director, New Mexico Environmental 
Improvement Agency, P. 0. Box 2348, Santa Fe, 
New Mexico 87501 

Hansler, Gerald, P.E., Sanitary Engineer Director, 
Environmental Protection Agency, Room 830, 26 Federal 
Plaza, New York, New York 10007 

Hedden, J. C , M.D., Medical Director, Spartanburg County 
Health Department, Spartanburg, South Carolina 29301 

Hilbert, Morton S., Chairman, Department of Environmental 
and Industrial Health, School of Public Health, 
University of Michigan, Ann Arbor, Michigan 4 8104 

Ingraham, Hollis S., M.D., Commissioner of Health, State 
Department of Health, 84 Holland Avenue, Albany, New 
York 12208 

Klassen, Clarence W., 2022 Outer Park Drive, Springfield, 
Illinois 62704 

Meyer, Alvin F., Jr., Acting Director, Office of Noise 
Abatement and Control, 1229 - 20th Street, N.W., 
Room 608, Washington, D. C. 20460 

Pickard, Ralph C., Deputy Commissioner for Environment, 
Division of Environmental Health, State Department of 
Health, 275 East Main Street, Frankfort, Kentucky 40601 

Reading, Lyle, City of Detroit, Bureau of Plumbing, 412 City-
County Building, Detroit, Michigan 48226 

Reierson, Verne C , Professor, Center for Public Health 
Studies, Portland State University, P. 0. Box 751, 
Portland, Oregon 97207 

Robeck, Gordon G., Assistant Director, Water Supply Programs 
Division, Office of Water Programs, Cincinnati Water 
Supply Laboratory, 4676 Columbia Parkway, Cincinnati, 
Ohio 45268 

Svore, Jerome H., U. S. Public Health Service, 601 East 
12th Street, Kansas City, Missouri 64106 

Vogel, Robert A., M.D., Health Commissioner, Montgomery 
County Health Department, Dayton, Ohio 45402 
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Vogt, John E., Director, Division of Engineering, Michigan 
Department of Public Health, 3500 North Logan Street, 
Lansing, Michigan 48914 

Watts, Ray B., Chief, Division of Sanitation, State 
Department of Health, 450 East Town Street, P. 0. 
Box 118, Columbus, Ohio 43216 

Secretary, Farish, Charles A., Executive Director, National 
Sanitation Foundation, P. O. Box 1468, Ann Arbor, 
Michigan 48106 


