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PREFACE TO THE FOURTEENTH EDITION

The first edivon of Standard Methods was published in 1905, Each subsequent
edition has presented significant improvements of methodology and has enlarged ity
scope to include technics suitable for examination of many types of samples encoun-
tered in the assessment and control of water quality and water pollution. )

A brief history of Standard Methods is of interest because of its contemporary
relevance. A movement for “securing the adoption of more uniform and cfficient
methods of water analysis™ led in the 1880’s to the organization of a special com-
mittec of the Chemical Section of the American Association for the Advancement of
Science. A report of this committee, published in 1889, was entitled: A Method. in
Part, for the Sanitary Examination of Water, and for the Statement of Results, Of-
fered for General Adoption.* Five topics were covered: (1) “free” and “albumi-
noid” ammonia; (2) oxygen-consuming capacity: (3) total mitrogen as nitrates and
nitrites; (4) nitrogen as nitrites; and (5) statement of results. .

In 1895, members of the American Public Health Association, recognizing the
need for standard methods in the bacteriologic examination of water, sponsored a
convention of bacteriologists to discuss the problem. As a result, an APHA com-
mittee was appointed “‘to draw up procedures for the study of bacteria in a uniform
manner and with special references to the differentiation of species.” Submitted in
1897} the procedures found wide acceptance. ] :

In 1899, APHA appointed'a Committee on Standard Methods of Water Analy-
sis, charged with the extension of standard procedures to all methods involved in the
analysis of water. The report of this committee, published in 1905, constituted the
first edition of Standard Methods (then entitled Standard Metbods of Water Analy-
sis). Physical. chemical, microscopic, and bacteriologic methods of water exam-
ination were included. [n its letter of transmittal, the Commiteee stated:

The methods of analysis presented in this report as *Standard Methods™ are believed to repre-
sent the best current practice of American water analysts. and to be generally applicable in con-
nection with the ordinary problems of water purification. sewage disposal and sanitary investiga-
tions. Analysts working on widely different problems manifesdv cannot use methods which are
identical, and special problems obviously require the methods best adapted to them: but. while rec-
ognizing these facts, it yet remains true that sound progress in analytical work will advance in pro-
portion to the general adoption of methods which are reliable, uniform and adequate.

Itis said by sume. that standard methods within the field of applicd science rend to stifle investiga-
tions and that thev retard true progress. If such standards arc used in the proper spirit, this ought
not 1o be so. The Committee strongly desires that every effort shall be continued 1o improve the
techniques of water analysis and especially to compare current methods with those herein recom-
mended, where different, so that the results obtained mayv be still more accurate and reliable than
they are at present. '

Revised and enlarged editions were published by APHA under the utle Standard
Methods of Water Analysis in 1912 (Second Edition), 1917 (Third). 1920

(Fourth). and 1923 (Fifth). In 1925, the. American Water Works Association

*]. Anal. Chem. 3:398 (1889).
tProc. Amer. Pub. Health Ass. 23 .56 (1897)
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joined APHA in publishing the Sixth Edition, which had-the broader title, Stand-
ard Methods of the Examination of Water and Sewage. Joint publication was con-
tinued in the Seventh Edition, dated 1933.

In 1935, the Water Pollution Control Federation (then the Federation of Sewage
Works Associations) issued a committee report, “Standard Methods of Sewage
Analysis.”$ With minor modifications, these methods were incorporated into the
Eighth Edition (1936) of Standard Methods, which was thus the first to provide
methods for the examination of "sewages, effluents, industrial wastes, grossly pol-
luted waters, sludges, and muds.” The Ninth Edition, appearing in 1946, likewise
contained these methdds, and in the following year the Federation became a full-

. fledged publishing partner. Since 1947, the work of the Standard Metbods com-
mittees of the three associations—APHA, AWWA  and WPCF—has been
coordinated by a Joint Editorial Board, on which all three are represented.

The Tenth Edition (1955) included methods specific for the examination of in-
dustrial wastewaters; this was reflected by a new title: Standard Methods for the
Examination of Water, Sewage and Industrial Wastes. In order to describe more
accurately and concisely the contents of the Eleventh Edition (1960), the title was
shortened to Standard Metbods for the Examination of Water and Wastewater. It
remained unchanged for the Twelfth Edition (1965), the Thirteenth Edition
(1971), and the Fourteenth Edition (1976).

The Fourteenth Edition

In the Fourteenth Edition, the separation of test methods for water from those for
wastewater is discontinued. Recent developments such as advanced wastewater
treatment and reuse of effluents have made the distinction obsolete. All methods for
a given component or characteristic now appear under a single heading. This trend
was started in the previous edition by eombining the methods for industrial waste-
waters with those for other polluted samples. The integration of all test methods is
now complete.

To accomplish this consdlidation, it was necessary to change the organization that

had been in effect since 1947. In the past several editions, the major divisions were
designed to correspond with the areas of principal interest of the sponsoring societies.
Each society accepted primary responsibility for certain major parts of the manual,
setting up subcommittees to handle individual methods. The present arrangement
required much more interaction among the societies in the early stages of the work.

For each test of interest to more than one society, a Joint Task Group was estab- -

Jished, to which each interested society could-appoint members. The Chair, selected
by the Joint Editorial Board, was authorized to appoint additional members or ad-
visors.

The coordination of methiods is reflected in the revised numbering system. Al-
though based on that used in the Thirteenth Edition, it has been changed to accom-
modate the new arrangement of the subject matter and to include two major sec-

$Sewage Works J. 7:444(1935).



LU

PREFACE TO THE FOURTEENTH EDITION. jii

tions that consist almost entirely of new material. The major divisions of -the
Fourteenth Edition are as follows:

Part 100—General Introduction

Part 200—Physical Examination

Part 300—Determination of Metals

Part 400—Determination of Inorganic Nonmetallic Constituents

Part 500— Determination of Organic Constituents

Part 600—Automated Laboratory Analyses

Part 700—Examination of Water and Wastewater for Radioactivity

Part 800—Bioassay Methods for Aquatic Organisms

Part 900—Microbiological Examination of Water

Part 1000—Biological Examination of Water

Changes, revisions, and improvements in the methods are too numerous for indi-
vidual listing in this preface. Many changes resulted from consolidation of the
former separate sections on water and contaminated samples. Many others repre-
sent advances in precision and accuracy, in sensitivity, or in applicability of pre-
viously existing technics, while still others are improved technics replacing older
methods. For a number of components and characteristics, methods appear in this
edition for the first time. _

The Fourteenth Edition retains the General Introduction (Part 100) containing
important information concerning proper execution of the procedures. The Joint
Editorial Board strongly urges that every reader carefully study the General In-
troduction and the introductions to the individual parts. Each introduction discusses
vital matters of wide application within its specific province to minimize repetition
in the succeeding text. The success of the analysis may well rest on the manner in
which the recommendations are adhered to as set forth in the introductions. The
same precaution holds true for individual determinations. The complete discussion
of cach procedure, embracing selection of method, sampling and storage, general
discussion, and interferences, shauld be read and fully understood before an analysis
isundertaken.

Part 200 now includes a procedure for the determination of oxygen transfer. An
added method for measurement of salinity has been adapted from the discontinued
publication, Recommended Procedures for Examination of Sea Water and Shellfish
(American Public Health Association). This method is included in Part 200, as are
the reversing thermometer and thermograph methods for measuring temperature,
from the same source. Section 213, Tests on Activated Sludge, presents methods for
dctermining oxygen consumption rate and zone settling rate, neither of which has
appeared 1n earlier editions. :

In Determination of Metals (Part 300), relatively few new components appear
because previous editions were quite complete in this respect. Methods applicable to
a large number of metals, including atomic absorption spectrophotometry and polar-
ography, have been consolidated in Section 301. The Fourteenth Edition includes
the flameless atomic absorption method for mercury, which has not appeared previ-
ously. Atomic absorption technics have been extended in accordance with advances
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in the capability of these methods. Wherever possible, these procedures have been
extended to samples of more or less polluted water. in addition to their former appli-
cations to relatively clean samples. s

Determination of Inorganic Nonmetallic Constituents (Part 400) has undergone
extensive editorial revision in many sections. The syringaldazine method for residual
chlorine has been introduced and the methyl orange method and all acid ortho-
wlidine methods have been deleted. In Section 419, Nitrogen (Nitrate), the elec-
trode method appears for the first time as a screening method, and the phenoldisul-
fonic acid method, and the zinc reduction method of the Thirteenth Edition have
been deleted. Procedures for cyanides amenable to chlorination also are new.

In Determination of Organic Constituents (Part 500), the distillation method for
volatile acids has been reinstated. A new *‘miniature” method for determination

 of total organic contaminants by activated carbon adsorption has been added. The
section on organic pesticides has been amplified by inclusion of methods for chlori-
nated phenoxy acids, organophosphates, and carbamates. The Thirteenth Edition
method for tannin and lignin has been replaced by a new, improved technic. For de-
termination of grease and oil, previously presented technics have ‘undergone sub-
stantial modification. Infrared determination is recommended for low concentra: .
tions of highly volatile oils, while gravimetric readout is retained where applicable.
The Soxhlet extraction procedure and liquid-liquid extraction are retained, but the
semiwet procedure has been deleted. Silica get has replaced activated alumina for
the separation of polar lipids from nonpolar compounds.

Completely new divisions deal with automated laboratory analyses (Part 600)
and with bioassay methods (Part 800). Each of these areas represents a substanual
extension of the scope of these standards. Each embraces a type of laboratory testing
that is already important and that is expected to become even more 50 in the future.
With the exception of the fish toxicity bioassay. all the material in these sections 1s
new. . L

Part 700, dealing with the determination of radioactivity, has been changed rela-
tively little from the Thirteenth Edition. Part 900 has been revised, updated, and
expanded to include procedures for Klebsiella, pathogenic leptospires, fungi, actino-
mycetes, and nematodes. The material on iron and sulfur bacteria now appears in

- Part 900. Part 1000 likewise has been revised and updated.

Selection ahd Approval of Methods

For each new edition, both the technical criteria for selection of methods and the
formal procedures for their approval and inclusion are reviewed critically. In regard
to the approval procedures, it is considered particularly important to assure that the
methods presented have been reviewed and supported by the largest possible num-
ber of qualified persons, in order that they may represent a true consensus of expert
oplmon. -

It has been mentioned that for the Fourteenth Edition a Joint Task Group was es-
tablished for each test. Appointment of an individual member to a Joint Task
Group generally was based on the expressed interest of the individual or h's recog-
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nized expertise. The effort in.every case was to assemble a group having maximum
available expertise in the test methods of concern.
. Each Joint Task Group was charged with reviewing the pertinent metheds in the
Thirteenth Edition along with other methods from the literature, recommending
the methods to be included in the Fourteenth Edition, and presenting those methods
in the form of a proposed manuscript section. Subsequently, each section of the.
manuscript was ratified by vote of the membership of the pertinent committees of
the societies. Every negative vote 2nd every comment submitted in the balloting was
reviewed by the Joint Editorial Board. All relevant suggestions were referred to the
appropriate Joint Task Groups for resolution. )

The methods presented here, as in previous editions, are believed to be the best
available and generally accepted procedures for the analysis of water, wastewaters,
and related materials. They represent the recommendations of specialists, ratified by
a large number of analysts and others of more general expertise, and as such are
truly consensus standards, offering a valid and recognized basis for control and eval-
uation.

The technical criteria for selection of methods were applied by the Joint Task
Groups and by the individuals reviewing their recommendations, with the Joint Fd-
itorial Board providing enly general guidelines. In addition to the classical conceprs
of precision, accuracy, and minimum detectable concentration, selection of a method
‘must also recognize such considerations as the time required to obtain a result, needs
for specialized equipment and for special training of the analyst, and other factors
related to the cost of the analysis and the feasibility of its widespread use.

Status of Methods

All methods in the Fourteenth Edition are “‘standard” unless designated *'tenta
tive”’. No other categories are used. Methods with “‘standard” status have been stud-
ied extensively and accepted as applicable within the limits of sensitivity. precision,
and accuracy given. “Tentative” methods are these still 'under investigation that
have not yet been evaluated fully or are not considered sufficiently tested at present
to be designated “‘standard”.

Technical progress makes advisable the establishment of a program to keep
Standard Metbods abreast of advances in research and general practice. The Joint
Editorial Board has developed the following procedure for effecting interim changes
in methods between editions: '

I. Any method given “tentative” status in the current edition may be clevated to
“standard’” by action of the Joint Editorial Board. on the basis of adequate pub-
lished data supporting such a change as submitted to the Board by the appropriate
Joint Task Group. Notification of such a change in status shall be accomplished by

publication in the official journals of the three associations sponsoring Standard
Metbods.

2. No method having “‘standard’" status may be abandoned or reduced to **tenta-
uve” status during the interval between editions.
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3. A new method may be adopted as ‘‘tentative” or “‘standard” by the Joint Edi-
torial Bbard between editions, such action being based on adequate published data
as submitted by the Joint Task Group concerned. Upon adoption, the details of the
method, together with a resume of the supporting data, must be published in the of-
ficial journal of any one of the three sponsoring associations, and reprints shall be
made available at a nominal charge. Notice of such publication and of the availabili-
ty of reprints shall appear in the official journals of the other two sponsors.

Even more important to maintaining the current status of these standards is the
intention of the sponsors and the Joint Editorial Board that subsequent editions will
appear regularly at intervals of approximately two years.
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