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superscript epsilonef indicates an editorial change since the last revision or reapproval.

1. Scope 5. Significance and Use

1.1 This guide addresses the need for each laboratory 5.1 The exact analytical test methods and procedures used
engaged in the analysis of water and wastewater to develop afdany laboratory may be unique and affect the usability of their
maintain an up-to-date written manual that clearly and comanalytical results. A general reference to a book of standard
pletely delineates the exact steps followed in performing evergnalytical test methods, guides, and practices published by a
test method and procedure used in the laboratory, that is, i@putable organization such as ASTM is not sufficient to
manual of their standard operating procedures (SOPS). guarantee acceptable results. As a point of clarification, a

1.2 This guide details the practices necessary to providprocedure may be part of a test method or it may be any other
clear in-house SOPs and a mechanism whereby the normedutine process the laboratory personnel must follow, for
development and evolution of an analytical test method oexample, glassware cleaning, quality control, routine mainte-
procedure can be controlled and properly evaluated for incomance, or data reporting procedures.
poration into the SOP used in that laboratory. 5.2 A significant part of the variability of results generated

1.3 This standard does not purport to address all of theby different laboratories analyzing the same samples and citing
safety concerns, if any, associated with its use. It is théhe same general reference is due to differences in the way the
responsibility of the user of this standard to establish appro-analytical test methods and procedures are actually performed
priate safety and health practices and determine the applicain each laboratory. These differences are often caused by the
bility of regulatory limitations prior to useSpecific precau- slight changes or adjustments allowed by the general reference,

tionary statements are given in the note. but that can affect the final results.
5.3 The manual of SOPs is an important component of any
2. Referenced Documents laboratory’s quality assurance program. As with all quality
2.1 ASTM Standards? assurance activities, the importance of this manual lies in its
D 1129 Terminology Relating to Water impact on maintaining uniformity of test method performance
i and the utility of data generated by the laboratory.
3. Terminology 5.4 Each laboratory should develop and maintain a loose-
3.1 Definitions—For definitions of terms used in this guide, leaf manual containing an exact step-by-step description of
refer to Terminology D 1129. how every test method and procedure is performed in the
3.2 Definitions of Terms Specific to This Standard: laboratory to help guarantee uniform performance among
3.2.1 procedure— any process involving sequential steps different analysts using them.
conducted to achieve a specific objective. 5.5 With adequate documentation of a laboratory’s com-
. plete and exact analytical test methods and procedures, a
4. Summary of Guide laboratory will have improved confidence in its ability to

4.1 This guide describes suggested practices for developingproduce analytical conditions exactly and thereby general
and maintaining a current compilation of the complete andeproducible results. This manual of SOPs is the cornerstone of
exact analytical test methods and procedures being used inadlaboratory’s creditability.
particular laboratory. _

6. Suggested Steps for Generating a Manual of SOPs
L This auide is under the turisdiction of ASTM Committee D19 on Water and i 6.1 The manual should begin with specification of the
IS guide IS unaer the jurisaiction o ommittee on VWater and IS H _ H H H
the direct responsibility of Subcommittee D19.02 on General Specifications,pUb“Shed references from a stande_lrd setting organization or
Technical Resources, and Statistical Methods. regulatory agency. An adequate written SOP should then be
Current edition approved Sept. 19, 1991. Published February 1992. drafted in-house for each test method or procedure performed
For referenced ASTM stapdards, V|§|t the ASTM website, www.astm.org, orby the Iaboratory. A standard format should be used that is
contact ASTM Customer Service at service@astm.org.Afotual Book of ASTM . . .. .
appropriate to the SOP and is similar in scope to the formats

Standards/olume information, refer to the standard’s Document Summary page orf " - .
the ASTM website. included in this guide as Annex Al and Annex A2. All aspects
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of the test method or procedure as actually applied in thg. Centralized Files

laboratory should be addressed in detail. 7.1 A master copy of the laboratory’s SOPs should be kept
Note 1—Caution: When a laboratory is performing an analytical ONn-file under the CO”“’P' of the quality assurance officer.

procedure in a regulatory or legal environment, it is of vital importanceWhenever a procedure is modified, the revised version should
that the in-house version be maintained within the technical allowances dje documented and the changes highlighted. Copies of the
the mandated procedure. Technical departures from the mandated progevised SOP should be distributed to the staff to replace the
dure may result in a legal liability. One way to demonstrate consistency, avious version. that they should destroy, and a new effective
with the mandated procedure is to copy the standard procedure % L . ’

published and add footnotes to fully document the specific in-hous ate for the revision a.nd a reVISQd copy of the .SOP should be
version. added to the master file along with an explanation of why the

6.2 The basic structure and elements of a test method areV|S|on was necessary. Out-of-date versions of an SOP should

. ; . i filed separately by the QA officer for future reference.
typlﬁally present in consensgjls sthandardsblpurt]allghed by grr10ud rough use of such an updating mechanism, the laboratory
such as ASTM. But, invariably, these published test methods . : : -
and procedures must be intgrpreted I?or application in eacEf"” pe able to !dentlfy the exact procedure being followed at
laboratory. Published versions of other test methods an € time a particular result was generated.
procedures are often very general or completely unavailableg Suggested Use and Maintenance

6.3 In generating a draft SOP, it is often helpful to solicit 81 Whil formi SOP. th Ivst should h
input from analysts experienced with a test method or proce- ~° lie performing an r, the analyst shou ave a
dure who are familiar with its vagaries and pitfalls, and canc®PY of the current documentation readily qt-hand gnd follow
provide valuable assistance in writing a complete and exadl ttc_) the Ietlter. (;f tr?e I?jobp a”(t)"‘(’js f% {Eu“f'.plel opucips, the
document on how the procedure is done in the laboratory. It igption employed should be noted wi € inal resufts.

often useful to have all of the analytical staff review the final 8.2 When an analyst e_ncounters a S|tu.at|on for which no
draft. clear direction is provided in the SOP, possible changes should

f be discussed with a qualified supervisor, and approved and

6.4 After an initial draft to identify the pertinent details o
an SOP, the laboratory should conduct a study to verify itéjocumented before use. . o
applicability to the sample matrices encountered in that par: 8.3 Rec,ords should be 'T‘a'”t*’?"'f‘ed of the distribution of the
ticular laboratory. In addition, the laboratory should verify thatlaboratorys SOPs and their revisions.
it can, at a minimum, obtain results with precision and bia% Procedure Audits
equivalent to those in published references (if available for” _
similar matrices). The precision and bias obtained in the study 9-1 For a variety of reasons, procedures as they are actually
should be recorded for future use relating to evaluation ofPplied in the laboratory have a tendency to drift away from the
quality control (QC) data from the sample matrices studied. approved written versions. Fpr this reason, the actual perfor-

6.4.1 This process of verifying the utility of an SOP for mance of each analyst while performing a test method or
given sample types is called “method validation” and eaCyprocedur.e should be audited by the responsible supervisor or
laboratory needs an SOP detailing how this process is done i€ quality assurance officer, or both, on a periodic basis,
that laboratory. It is a process that should be performeddeally not less than once per year and more frequently during
whenever a new SOP is first put into practice or whenever agnalyst's initial training period. Any deviations from the
SOP is to be modified or used on new sample matrices. written SOP should be noted and evaluated. The analyst’§

6.5 When the test method involves the selection of variougerformance should be corrected or the SOP should be modi-
options depending on the sample matrix, it should be organizefid to incorporate the deviations. When the deviations are
into subsections dealing with each of the optional paths. Eacf€emed to be inappropriate, the SOP should be annotated to
optional approach should be treated as a separate SOP. MeciRecifically exclude the noted deviation.
nisms should be established whereby the exact procedur % .
employed to generate a result can be identified at a later timg. . Responsibility for Improvement
In cases where subsections of a test method for a single analyte10.1 Analytical methods and procedures are not static,
reflect substantially different chemical bases, a completelfinished products; they are continually modified in response to
separate SOP should be generated from each of these subsel@ganging demands or to improve performance or efficiency.
tions. Every laboratory should emphasize the responsibility of its

6.6 The final version should be annotated with an effectiveprofessional staff to monitor pertinent scientific publications
date, revision number, page numbers out of total number dor new developments relevant to the SOPs under their
pages, and the author(s). The effective date is the date whenjitrisdiction.
was first used to produce actual data. The final version and all
subsequent revisions should be approved and signed by tAd- Keywords
laboratory manager and the quality assurance officer or their 11.1 analysis; documenting; procedure; standard operating
designees, and distributed to all analysts for bench use. procedure
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ANNEXES

(Mandatory Information)

Al. SUGGESTED FORMAT FOR A TEST METHOD SOP

Al.1 Record of Approval and Updatelnclude the follow-  section or a safety manual.
ing information:

Approvals: Laboratory Manager Date Al.11 Procedure—A detailed description of each step
QAOficer . Date_ considered essential to the reproducibility and accuracy of the
Revision No. by Effective Date

test method as actually carried out in the laboratory. Include
calibration procedures. Re-analysis sample preparation steps
Al.2 Title—The property, analyte, or class of compoundsshould be specified.
being measured. It is also useful to include any laboratory
codes used to refer to this test method. Al1.12 Short Hand Procedure-A condensed version of the
o ) test method that can be used for quick reference.
Al1.3 Principal Reference(s}A published reference(s) that
defines the basic analytical method. A1.13 Calculation—A description of the mathematical

. : steps required to complete the analysis. Include sample calcu-
Al.4 Scope of Applicatio-Types of sample matrices and ations and the number of significant figures to report. It is also

the analytical range to which this test method can be applledhelpful 0 include a sample of the analytical bench form.

Total Pages Pages Revised

Al1.5 Summary of Test MethedA short description high-

lighting the definitive chemical and procedural elements of the Al.14 Data Managemenrt-Specific instructions on how
test method. and where data should be reported, and on what, how, and

where data should be stored.
A1.6 Interferences-A general overview of the kinds of
matrices that cause unacceptable performance and the generah1.15 Quality Assurance and Quality Control:
mechanisms for compensating for them. The specific steps for a1 151 |temize desirable and mandatory quality assurance
dealing with interferences should be incorporated in the,gcedures specific to this test method, especially equipment
procedure portion of the test method as options defining @nq reagent checks, recalibrations, and other system checks
unique method. that should be done routinely. This section should be refer-

. . . enced in the procedure section (see Al.11).
Al.7 Sample Handling-ltemize any concerns relating to . - . )
proper handling of samples after they are received for analysis. A1.15.2 Specify statistical quality control parameters: batch

Specifcll indicte holding tmes, sirage procedures, andz® E1eTce et feauercies data handing, Th
preservation procedure (applied at or prior to receipt). P T

A1.15.3 Lowest Reporting LevetThe concentration below
Al.8 Apparatus: which all results are reported as “less than,” based on the
specified procedure and sample size. The laboratory should
adopt a uniform system for determining this limit.

A1.15.4 Precision and Bias Statement#\ tabulation of
these statistics as determined using this test method in your

A1.9 Chemicals and ReagenrtA listing of required laboratory, by matrix and concentration level.
chemicals, purity grade; instructions for reagent makeup;

standardizing, storing, and disposing of reagents; reagent andA1.16 References-A listing of published documents sup-
chemical shelf life. porting the specifics of this test method.

A1.8.1 Instruments—Specify model and make.
A1.8.2 Labware—Specify preparation and conditioning,
class, assembly instructions, diagrams, etc.

Al1.10 Safety—Identify at each point in the test method A1.17 Appendixes-Copies of documents, tables, or graphs
where safety precautions are to be observed; reference thisat would be useful to have appended to the test method.
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A2. SUGGESTED FORMAT FOR A NON-TEST METHOD SOP

A2.1 Record of Approval and Updatelnclude the follow- A2.6 Procedure—A detailed description of each step of the
ing information: SOP.
Approvals: Laboratory Manager Date
QA Officer - Date . A2.7 Quality Assurance-Discuss applicable maintenance,
Revision No. y Effective Date : ;
Total Pages Pages Revised performance review, and corrective procedures.

A2.2 Title—Should be descriptive of the SOP. A2.8 Responsibility-Identify individuals responsible for

A2.3 Summary of the SGRShould include a statement of significant activities.

its purpose. A2.9 References-A listing of related published docu-
A2.4 Apparatus—Provide description. ments.

A2.5 Safety—Discuss any hazards and how they may be A2.10 Appendixes-Copies of related and useful docu-
minimized. ments, tables, graphs, etc.

ASTM International takes no position respecting the validity of any patent rights asserted in connection with any item mentioned
in this standard. Users of this standard are expressly advised that determination of the validity of any such patent rights, and the risk
of infringement of such rights, are entirely their own responsibility.

This standard is subject to revision at any time by the responsible technical committee and must be reviewed every five years and
if not revised, either reapproved or withdrawn. Your comments are invited either for revision of this standard or for additional standards
and should be addressed to ASTM International Headquarters. Your comments will receive careful consideration at a meeting of the
responsible technical committee, which you may attend. If you feel that your comments have not received a fair hearing you should
make your views known to the ASTM Committee on Standards, at the address shown below.

This standard is copyrighted by ASTM International, 100 Barr Harbor Drive, PO Box C700, West Conshohocken, PA 19428-2959,
United States. Individual reprints (single or multiple copies) of this standard may be obtained by contacting ASTM at the above
address or at 610-832-9585 (phone), 610-832-9555 (fax), or service@astm.org (e-mail); or through the ASTM website
(www.astm.org).



