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Single-Method Standard

TASK GROUP NO. __________________

DRAFT NO. __________________

DATE __________________

TG CHAIRPERSON __________________

TELEPHONE NO. _________________

ADDRESS _________________

_________________

_________________

FAX NO _________________

[required](A) Title


1.  Scope*

1.1
This test method covers the measurement of ____________ in water and wastewater (if applicable).

1.1.1   Validation:  this test method has been validated over the range of __________ to __________.  This method was validated at _________ (number) laboratories, at _________levels.  This test method is deemed appropriate for reporting results down to the method’s WDE.  This test method may be valid for reporting results down to lower levels as validated in individual user laboratories.

1.1.2   Reporting levels:  

1.1.2.1 WDE:  _____________

1.1.2.2 WQE:  _____________

1.1.3   Approval:  this test method has been approve in _____________ (agency) for use in ____________ (programs).

1.1.4   Application:  this test method has been validated in ____________ (matrices).  It is the user’s responsibility to ensure the validity of this test method for waters of untested matrices.



1.2  This test method was used successfully with reagent water and _____________.  It is the user’s 

responsibility to ensure the validity of this test method for waters of untested matrices.




1.3  The values stated in either SI or inch-pound units are to be regarded as the standard.  The values 

given in parentheses are for information only.  (Units statement will vary depending on units used as 

standard.  See section H of Form and Style for ASTM Standards for more information.)

[required]

1.4  This standard does not purport to address all of the safety concerns, if any, associated with its use.  It 

is the responsibility of the user of this standard to establish appropriate safety and health practices and 

determine the applicability of regulatory limitations prior to use.  For specific hazard statements, see 

______________.  (If there are specific warning or precautionary statements in the test, cite the 

appropriate sections(s) at the end of the generic safety hazards caveat.)

2.  Reference Documents (List in alphanumeric order the designation and complete title of the following 

documents referenced within the standard:  ASTM standards, proposals, and adjuncts: also standards 

and codes of other organizations.)

2.1  ASTM Standards:  (Use Specification(s) for, Practice(s) for, Test Methods(s) for, etc.)  (Include 

standards listed below and others that are referred to in the test method.)

D 1129 Terminology Relating to Water

D 1193 Specification for Reagent Water3
2.2  Other Documents:  (Include any standards or codes from other organizations that are required to 

conduct test; if all from same organization, use that as the title.)

_________________________________________________________________________________

_________________________________________________________________________________

3.  Terminology (Definitions and Definitions of Terms must be approved by the Definitions Advisor).

3.1 Definitions – For definitions of terms used in this test method, refer to Terminology D 1129.

3.1.1  ___________________________________________________________________________

________________________________________________________________________________

3.2  Definition(s) of Terms(s) Specific to This Standard:

3.2.1  ___________________________________________________________________________

________________________________________________________________________________

3.3  Symbols:

3.3.1  ____________________________________________________________________________

_________________________________________________________________________________

4.  Summary of Test Method
4.1 This test method consists of ________________________________________________________

__________________________________________________________________________________

[required]

5.  Significance and Use




5.1  This test method is useful for _________________________________________________________




___________________________ but is limited to __________________________________.




6.  Interferences



6.1  ______________________ interfere in this test method, but ____________________ described in 

the procedure eliminates this interference.  But this technique, a maximum concentration of 

_____________________ may be tolerated.

6.2  _______________________________________________________________________________

___________________________________________________________________________________

7.  Apparatus
7.1  (The schematic arrangement of the system is shown in Fig. 1) ______________________________

___________________________________________________________________________________

7.2  (Instrument)  _____________________________________________________________________

___________________________________________________________________________________

7.3  (Parts) __________________________________________________________________________

____________________________________________________________________________________

7.4  ________________________________________________________________________________

__________________________________________________________________________________

(Do not list ordinary laboratory items – breakers, test tubes, desiccators, flasks, pipets – unless special 

arrangements must be met.)

(Do make reference to related materials being included in Section 8.)

8.  Reagents and Materials  (This section must be approved by Reagents Advisor.)

8.1  Purity of Reagents – Reagent grade chemicals shall be used in all tests.  Unless otherwise indicated, it is intended that all reagents shall conform to the specifications of the Committee on Analytical Reagents of the American Chemical Society.
  Other grades may be used, provided it is first ascertained that the reagent is of sufficiently high purity to permit its use without lessening the accuracy of the determination.

8.2  Purity of Water – Unless otherwise indicated, references to water shall be understood to mean 

reagent water conforming to Specification D1193, type ____.

8.3  (List other reagents in alphabetical order by the critical word, from highest to lowest concentration, 

with concentrations in parentheses.  Example:  Copper Solution, Standard (1 Ml = 1 mg Cu).)

8.4  (Describe any materials related to the apparatus here.  Make reference to apparatus-related 

materials under the Apparatus section.)

9.  Precautions (To be reviewed by the Reagents Advisor)

9.1  (General advice, pointing out safety precautions in the text and technical precautions in notes either 

here, in a separate section, or where appropriate.  Cite any precautions or warnings at the end of the 

generic safety hazards caveat in Section 1.)




9.2  ________________________________________________________________________________




____________________________________________________________________________________




10.  Sampling (Give instructions in imperative mood.)




10.1  Collect the sample in accordance with Practices D 1066 and D 3370 and Specification D 1192, as 

applicable.

10.2  ______________________________________________________________________________

___________________________________________________________________________________

11.  Preparation of Apparatus (Give instructions in imperative mood.)

11.1  ______________________________________________________________________________

___________________________________________________________________________________

11.2  _______________________________________________________________________________

____________________________________________________________________________________

12.  Calibration and Standardization (To be reviewed by the Reagents Advisor) (Give instructions in 

imperative mood.)

12.1  _______________________________________________________________________________

____________________________________________________________________________________

12.2  _______________________________________________________________________________

____________________________________________________________________________________

[required]

13.  Procedure  (To be reviewed by the Reagents Advisory)  (Give instructions in imperative mood.)

13.1  _______________________________________________________________________________

____________________________________________________________________________________

13.2  _______________________________________________________________________________

____________________________________________________________________________________

14.  Calculation (To be reviewed by the results Advisor.)  (Provide directions in the imperative mood and 

include equations using appropriate quantity symbols and key.)

14.1  _______________________________________________________________________________

____________________________________________________________________________________

14.2  _______________________________________________________________________________

____________________________________________________________________________________

15.  Report (To be reviewed by the Results Advisor.)  (State detailed information required in reporting 

results, as particular procedure used; can include report forms or worksheets as figures.)

15.2  _______________________________________________________________________________

____________________________________________________________________________________

15.2  _______________________________________________________________________________

____________________________________________________________________________________

[required]

16.  Precision and Bias
  (Approval of the Results Advisor is required for the proposed program both 

before testing is initiated and for the calculations and final precision statement that appears in the test 

method.  See Practice D 2777-98 for precision and bias requirements and formats.)

16.1  This test method was tested by ______________ laboratories with each operator analyzing each 

sample on ______ different days.  These collaborative test data were obtained on reagent water and 

______ waters.  for other matrices, these data may not apply.

16.1.1  Precision – The precision of this test method within its designated range may be expressed as 

follows:

____________________________________________________________________________________

____________________________________________________________________________________

(These data may be included as a figure.)

16.1.2  Bias – Recoveries of known amounts of ____________ in a series of prepared standards are as 

follows:

____________________________________________________________________________________

____________________________________________________________________________________

(These data may be included as a table.)

16.2  (The deficiency bollerplate should be added as applicable.  It reads:)


______ independent laboratories (and a total of ______ operators) participated in the round-robin 

study.  Precision and bias for this test method conforms to Practice D 2777-77, which was in 

place at the time of collaborative testing.  Under the allowances made in 1.5 of Practice D 2777-

86, these precision and bias data do meet existing requirements for interlaboratory studies of 

Committee D19 test methods.

(In the event that both the number of laboratories and operators are not specified, the first sentence will 

be omitted.)

(The following suggested wording for a QC section has been taken from Appendix X3 of Practice 

D 5847.)

17  Quality Control (QC)

17.1  In order to be certain that analytical values obtained using this test method are valid and accurate 

within the confidence limits of the test, the following QC procedures must be followed when running the 

test:

17.2  Calibration and Calibration Verification (for Instruments and Analytical Systems Requiring 
Calibration of Standardization)

17.2.1  Instrument:
17.2.1.1  Analyze at least (number) calibration standards containing (concentration) of (analyze) prior to 

analysis of samples to calibrate the instrument.

17.1.2  Verify instrument calibration (frequency) by analyzing a standard at the concentration of one of the 

calibration standards.

17.1.2.1.1  The (response (absorbance, intensity, etc) for external standard calibration) (response factor 

for internal standard calibration response or response factor for internal standard calibration) shall fall 

within the limits in the following table (or within X% of (insert table).

17.2.1.3  If calibration cannot be verified, recalibrate the instrument.

17.2.2  Standardization (for analytical systems requiring standardization)

17.2.2.1  Standaradize the analytical system on a (frequency) basis with the (normality/Compound) titrant 

as follows:  Transfer (number) mL of (Standard solution) to a (container) and titrate with 

(normally/compound). is used to calculate of the concentration of (analyze) in a sample.

17.2.2.2  Verify analytical system calibration (frequency) by analyzing an independent reference material 

at the concentration of the titrant

17.1.2.1.2  The (normality/molatity) shall fall within the limits in the following table:

(insert table)

17.2.2.3  If analytical system standardization cannot be verified, restandardize the system.

17.3  Initial Demonstration of Laboratory Capability
17.3.1  If a laboratory has not performed the test before or if there has been a major change in the 

measurement system, for example, new analyst, new instrument, etc. a precision and bias study must be 

performed to demonstrate laboratory capability.

71.3.2  Analyze seven replicates of a standard solution prepared form an IRM containing (concentration) 

of (analyte).  The matrix and chemistry of the solution should be equivalent to the solution used in the 

collaborative study.  Each replicate must be taken through the complete analytical test method including 

any sample preservation and pretreatment steps.  the replicates may be interspersed with example.

17.3.3  Calculate the mean and standard deviation of the seven values and compare to the acceptable 

ranges of precision and bias in the following table:

(insert table)

This study should be repeated until the single operator precision and the mean recovery are within the 

limits given in the table above.  If a concentration other than the recommended concentration is used, 

refer to Test Method D 5847 for information on applying the F test and t test in evaluating the acceptability 

of the mean and standard deviation.

17.4  Laboratory Control Sample (LCS)

17.4.1  To ensure that the test method is in control, analyze an LCS containing (concentration) of 

(analyte) with each batch of (number of samples).  If large numbers of samples are analyzed in the batch, 

analyze the LCS after every (number) samples.  the LCS must be taken through all of the steps of this 

analytical method including sample preservation and pretreatment.  the result obtained for the LCS shall 

fall within the limits in the following table:

(insert table)

17.4.2  If the result is not within these limits, analysis of samples is halted until the problem is corrected, 

and either all samples in the Batch must be reanlyzed, or the results must be qualified with an indication 

that they do not fall within the performance criteria of the test method.

17.5  Method Blank (Blank)

17.5.1  Analyze a reagent water test blank with each batch.  The concentration of (analyte) found in the 

blank must be less than (concentration).  If the concentration of the (analyte) is found above this level, 

analysis of samples is halted until the contamination is eliminated and blank shows no contamination at or 

above this level, or the results must be qualified with an indication that they do not fall within the 

performance criteria of the test method.

17.6  Matrix Spike (MS)
17.6.1  To check for interferences in the specific matrix being tested, perform an MS on at least one 

sample from each batch by spiking an aliquot of the sample with a known concentration of (analyte) and 

taking it through the analytical method.

17.2  The spike concentration plus the backgound concentration of (Analyte) must not exceed

(concentration of analyte).  The spike must produce a concentration in the spiked sample 2 to 5 times the 

background concentration or 10 to 50 times the detection limit of the test method, whichever is greater. 

17.6.3  Calculate the percent recovery of the spike (p) using the following formula:

P = 100     1A(v3 + v) –Bv3)







CV

where:

A  = concentration found in spiked sample,

B  = concentration found in unspiked sample,

C  = concentration of analyte in spiking solution,

V3 = volume of sample used, and

V  = volume of spiking solution added.

17.6.4  The percent recovery of the spike shall fall within the limits in the following table:

(insert table)

If the percent recovery is not within these limits, a matrix interference may be present in the sample 

selected for spiking.  Under these circumstances, one of the following remedies must be employed:  the 

matrix interference must be removed, all samples in the batch must be analyzed by a test method not 

affected by the matrix interference, or the results must be qualified with an indication that they do not fall 

within the performance criteria of the test method.

X.7  Duplicate
X.7.1  To check the precision of sample analyses, analyze a sample in duplicate with each batch.  If the 

concentration of the analyte, an MSD should be used.

X.7.2  Calculate the standard deviation of the duplicate values and compare to the single operator 

precision in the collaborative study using an F test.  Refer to 6.4.4 of Test Method D 5847 for information 

on applying the F test.

X.7.3  If the result exceeds the precision limit, the batch must be reanalyzed or the results must be 

qualified with an indication that they do not fall within the performance criteria of the test method.

X.8  Independent Reference Material (IRM)

X.8.1  In order to verify the quantitative value produced by the test method, analyze an IRM submitted as 

a regular sample (if practical) to the laboratory at least once per quarter.  The concentration of the 

reference material should be in the range of (concentration of analyte) to (concentration of analyte).  The 

value obtain must fall within the control limits specified by the outside source.

[required}

17.  Keywords



17.1 (Provide keywords applicable to the content of this standard.  List in alphabetical order; do not 

capitalize unless a proper noun; punctuate between keywords with a semicolon; no terminal punctuation.)




___________________________________________________________________________________




Tables (Must be referenced in the test.  Number table sin the order in which they are cited in the text.  

make sure the tables are titled.)








TABLE 1 __________

Figures (Must be referenced in the text.  Number figures in the order in which they are cited in the text.  

Make sure the figures are titled.)  (Subcommittee is responsible for providing camera-ready artwork that 

does not require retouching or corrections.)





FIG. 1 ______________

ANNEXES

(Mandatory Information)

(Detailed information on apparatus, materials, etc., too lengthy to include in the text but essential to 

conducting the test correctly.)

A1 (Title)  ___________________________________________________________________________

___________________________________________________________________________________

A1.1  ______________________________________________________________________________

___________________________________________________________________________________

A1.2  ______________________________________________________________________________

___________________________________________________________________________________

Annex Tables (Annex tables are cited in the text of the Annex and are numbered by the referent Annex 

number, for example, TABLE A1.1.)

Annex Figures (Annex figures are cited in the test of the Annex and are numbered by the referent Annex 

number, for example, FIG. A1.1.)

APPENDIXES

(Nonmandatory Information)

(Informative, such as development of equations or statement of rationale, but not part of the standard 

because it is not essential to completing the test.)

X1. (Title) ___________________________________________________________________________

___________________________________________________________________________________

X1.1 _______________________________________________________________________________

___________________________________________________________________________________

X2.  RATIONALE FOR DISCOUNTINUATION OF TEST METHOD(S) (Used for multi-method standards 

that become single-method.)

X2.1  Former Test Method ________  (    Title    ):

X2.1.1  This test method was discontinued in (year).  The test method may be found in its entirely in the 

19__ Annual Book of ASTM Standards, vol 11.___.  (Insert year and vol. of most recent edition that 

includes this test method.)

X2.1.2  (Scope of Test Method)

X2.1.3  (Summary of Test Method)

X.2.1.4  (Reason for Discontinuation)

(Repeat for all test methods being discontinued.)

X3.  (Add other appendixes as X3, X4, etc.)

Appendix Tables (Appendix tables are cited in the test of the Appendix and are numbered by the referent 

Appendix number, for example, TABLE X1.1.)

Appendix Figures (Appendix figures are cited in the text of the Appendix and are numbered by the 

referent Appendix number, for example, FIG. X1.1.)

REFERENCES
(Contains five or more literature references (not standards or codes) cited in the text.)

(Example)

(1) Hatch, W. R. and Ott, W. L., “Determination of SubMicrogram Quantities of mercury by Atomic 

Absorption Spectrophotomery,” Analytical Chemistry, Vol 40, 1986, p. 2085.

(If there are fewer than five references, footnote each in the appropriate portion of the text.)

SUMMARY OF CHANGES
This section identifies the location of selection changes to this test method that have been incorporated 

since the last issue.  For the convenience of the user, Committee D19 has highlighted those changes 

that may impact the use of this test method.  This section may also include descriptions of the changes 

or reasons for the changes, or both.

(1)  (List significant changes to content and related pertinent information.)

THIS DOCUMENT IS IN PROCESS OF DEVELOPMENT AND IS FOR ASTM COMMITTEE USE ONLY.  IT SHALL NOT BE REPRODUCED, CIRCULATED, OR QUAOTED, IN WHOLE OF THE CHAIRPERSON OF THE COMMITTEE WITH JURISDICTION OR THE PRESIDENT OF THE SOCIETY.

Multi-Method Standard

TASK GROUP NO. __________________

DRAFT NO. __________________

DATE __________________

TG CHAIRPERSON __________________

TELEPHONE NO. _________________

ADDRESS _________________

_________________

_________________

FAX NO _________________

[required](A) Title


1.  Scope*




1.1  This test method covers the determination of _______ (1)
 in water and wastewater (if applicable)(B).  

The following test methods are included:


                Range
Sections

Test Method A - __________
_____ to _____

Test Method B - __________
_____ to _____

1.2  Test Method A is a ___________ procedure applicable to waters of ________ over the range from 

________.

1.3  Test Method B is a _________ procedure applicable to waters of _________ over the range from 

__________.

1.4  It is the user’s responsibility to ensure the validity of these test methods for waters of untested 

matrices.

1.5  *Use when a test method is discontinued) Former Test Method ________, _________ (title) was 

discontinued.  Refer to Appendix X1 for historical information.

1.6  The values stated in either S1 or inch-pound units are to be regarded as the standard.  The values 

given in parentheses are for information only.  (Units statement will vary depending on units used as 

standard.  See section H or Form and Style for ASTM Standards for more information).

[required]

1.7  This standard does not purport to address all of the safety concerns, if any, associated with its use.  it 

is the responsibility of the user of this standard to establish appropriate safety and health practices and 

determine the applicability of regulatory limitations prior to use.  For specific hazard statements, see 

_____.  (if there are specific warnings or precautionary statements in the text, cite the appropriate 

sections(s) at the end of the generic safety hazards caveat.)

2.  Reference Documents (List in alphanumeric order the designation and complete title of the following 

documents referenced within the standard:  ASTM standards, proposals, and adjuncts: also standards 

and codes of other organizations.)

2.1  ASTM Standards:  (Use Specification(s) for, Practice(s) for, Test Methods(s) for, etc.)  (Include 

standards listed below and others that are referred to in the test method.)

D 1129 Terminology Relating to Water

D 1193 Specification for Reagent Water3
2.2  Other Documents:  (Include any standards or codes from other organizations that are required to 

conduct test; if all from same organization, use that as the title.)

_________________________________________________________________________________

_________________________________________________________________________________

3.  Terminology (Definitions and Definitions of Terms must be approved by the Definitions Advisor).

3.1 Definitions – For definitions of terms used in this test method, refer to Terminology D 1129.

3.1.1  ___________________________________________________________________________

________________________________________________________________________________

3.2  Definition(s) of Terms(s) Specific to This Standard:

3.2.1  ___________________________________________________________________________

________________________________________________________________________________

3.3  Symbols:

3.3.1  ____________________________________________________________________________

_________________________________________________________________________________

[required]

4.  Significance and Use




4.1  ______________________________________________________________________________




_____________________________________________________________ .




5.  Reagents and Materials (this section must be approved by the Reagents Advisor.)




5.1  Purity of Reagents – Reagent grade chemicals shall be used in all tests.  Unles otherwise indicated, 

it is intended that all regents shall conform to the specifications of the Committee on Analytical Reagents 

of the American Chemical Society4.  Other grades may be used, provided it is first ascertained that the 

reagent is of sufficiently high purity to permit its use without lessening the accuracy of the determination.

5.2  Purity of Water – Unless otherwise indicated, references to water shall be understood ot mean 

reagent water conforming to Specification D 1993, Type _____.

6.  Precautions (to be reviewed by the Reagents Advisor)

6.1  (General advice, pointing out safety precautions in the text and technical precautions in notes either 

here, in a separate section, or where appropriate.  Cite any precautions or warnings at the end of the 

generic safety hazard caveat in Section 1.)

6.2  ________________________________________________________________________________

____________________________________________________________________________________

7.  Sampling (Give instructions in imperative mood.)




7.1  Collect the sample in accordance with Practices D 1066 and D 3370 and Specification D 1192, as 

applicable.

7.2  _______________________________________________________________________________

___________________________________________________________________________________

TEST METHOD A -- __________________________________________________________________

8.  Scope
8.1  This test method covers the determination of _____ in ____________________________________

___________________________________________________________________________________

8.2  Sampling containing _______________________________________________________________

___________________________________________________________________________________

8.3  This test method was tested on ____ (type of water).  It is the user’s responsibility to ensure the 

validity of this test method for waters of untested matrices.

9.  Summary of Test Method

9.1  ________________________________________________________________________________

____________________________________________________________________________________




10.  Interferences



10.1  ______________________ interfere in this test method, but ____________________ described in 

the procedure eliminates this interference.  But this technique, a maximum concentration of ___________ 

may be tolerated.

6.2  _______________________________________________________________________________

___________________________________________________________________________________

11.  Apparatus
11.1  (The schematic arrangement of the system is shown in Fig. 1) _____________________________

___________________________________________________________________________________

11.2  (Instrument)  ____________________________________________________________________

___________________________________________________________________________________

11.3  (Parts) _________________________________________________________________________

____________________________________________________________________________________

11.4  _______________________________________________________________________________

__________________________________________________________________________________

(Do not list ordinary laboratory items – breakers, test tubes, desiccators, flasks, pipets – unless special 

arrangements must be met.)

(Do make reference to related materials being included in Section 8.)

12.  Reagents and Materials  (This section must be approved by Reagents Advisor.)  (List reagents in 

alphabetical order by the critical word:  from highest to lowest concentration, with concentrations in 

parentheses.  Example:  copper solution, Standard (1mL = 1 mg Cu).)

12.1  _______________________________________________________________________________

____________________________________________________________________________________

12.4  (Describe any materials related to the apparatus here.  Make reference to apparatus-related 

materials under the Apparatus section.)

13.  Preparation of Apparatus (Give instructions in imperative mood.)

13.1  ______________________________________________________________________________

___________________________________________________________________________________

13.2  _______________________________________________________________________________

____________________________________________________________________________________

14.  Calibration and Standardization (To be reviewed by the Reagents Advisor) (Give instructions in 

imperative mood.)

14.1  _______________________________________________________________________________

____________________________________________________________________________________

14.2  _______________________________________________________________________________

____________________________________________________________________________________

[required]

15.  Procedure  (To be reviewed by the Reagents Advisory)  (Give instructions in imperative mood.)

15.1  _______________________________________________________________________________

____________________________________________________________________________________

15.2  _______________________________________________________________________________

____________________________________________________________________________________

16.  Calculation (To be reviewed by the results Advisor.)  (Provide directions in the imperative mood and 

include equations using appropriate quantity symbols and key.)

16.1  _______________________________________________________________________________

____________________________________________________________________________________

16.2  _______________________________________________________________________________

____________________________________________________________________________________

17.  Report (To be reviewed by the Results Advisor.)  (State detailed information required in reporting 

results, as particular procedure used; can include report forms or worksheets as figures.)

17.2  _______________________________________________________________________________

____________________________________________________________________________________

17.2  _______________________________________________________________________________

____________________________________________________________________________________

[required]

18.  Precision and Bias
  (Approval of the Results Advisor is required for the proposed program both 

before testing is initiated and for the calculations and final precision statement that appears in the test 

method.  See Practice D 2777-98 for precision and bias requirements and formats.)

18.1  This test method was tested by ______________ laboratories with each operator analyzing each 

sample on ______ different days.  These collaborative test data were obtained on reagent water and 

______ waters.  for other matrices, these data may not apply.

18.1.1  Precision – The precision of this test method within its designated range may be expressed as 

follows:  ________

(These data may be included as a figure.)

18.1.2  Bias – Recoveries of known amounts of __________ in a series of prepared standards where as 

follows:  _____________

(These data may be included as a table.)

18.2  (The deficiency bollerplate should be added as applicable.  It reads:)

______ independent laboratories (and a total of ______ operators) participated in the round-robin 

study.  Precision and bias for this test method conforms to Practice D 2777-77, which was in 

place at the time of collaborative testing.  Under the allowances made in 1.5 of Practice D 2777-

86, these precision and bias data do meet existing requirements for interlaboratory studies of 

Committee D19 test methods.

(In the event that both the number of laboratories and operators are not specified, the first sentence will 

be omitted.)

TEST METHOD B -- _________ (Repeat format used in Test A.)

(The following suggested wording for QC section has been taken from Appendix C3 of Practice D 5847)

19  Quality Control (QC)

19.1  In order to be certain that analytical values obtained using this test method are valid and accurate 

within the confidence limits of the test, the following QC procedures must be followed when running the 

test:

19.2  Calibration and Calibration Verification (for Instruments and Analytical Systems Requiring 
Calibration of Standardization)

19.2.1  Instrument:
19.2.1.1  Analyze at least (number) calibration standards containing (concentration) of (analyze) prior to 

analysis of samples to calibrate the instrument.

19.1.2  Verify instrument calibration (frequency) by analyzing a standard at the concentration of one of the 

calibration standards.

19.1.2.1.1  The (response (absorbance, intensity, etc) for external standard calibration) (response factor 

for internal standard calibration response or response factor for internal standard calibration) shall fall 

within the limits in the following table (or within X% of (insert table).

19.2.1.3  If calibration cannot be verified, recalibrate the instrument.

19.2.2  Standardization (for analytical systems requiring standardization)

19.2.2.1  Standaradize the analytical system on a (frequency) basis with the (normality/Compound) titrant 

as follows:  Transfer (number) mL of (Standard solution) to a (container) and titrate with 

(normally/compound). is used to calculate of the concentration of (analyze) in a sample.

19.2.2.2  Verify analytical system calibration (frequency) by analyzing an independent reference material 

at the concentration of the titrant

19.1.2.1.2  The (normality/molatity) shall fall within the limits in the following table:

(insert table)

19.2.2.3  If analytical system standardization cannot be verified, restandardize the system.

19.3  Initial Demonstration of Laboratory Capability
19.3.1  If a laboratory has not performed the test before or if there has been a major change in the 

measurement system, for example, new analyst, new instrument, etc. a precision and bias study must be 

performed to demonstrate laboratory capability.

19.3.2  Analyze seven replicates of a standard solution prepared form an IRM containing (concentration) 

of (analyte).  The matrix and chemistry of the solution should be equivalent to the solution used in the 

collaborative study.  Each replicate must be taken through the complete analytical test method including 

any sample preservation and pretreatment steps.  The replicates may be interspersed with example.

19.3.3  Calculate the mean and standard deviation of the seven values and compare to the acceptable 

ranges of precision and bias in the following table:

(insert table)

This study should be repeated until the single operator precision and the mean recovery are within the 

limits given in the table above.  If a concentration other than the recommended concentration is used, 

refer to Test Method D 5847 for information on applying the F test and t test in evaluating the acceptability 

of the mean and standard deviation.

19.4  Laboratory Control Sample (LCS)

19.4.1  To ensure that the test method is in control, analyze an LCS containing (concentration) of 

(analyte) with each batch of (number of samples).  If large numbers of samples are analyzed in the batch, 

analyze the LCS after every (number) samples.  The LCS must be taken through all of the steps of this 

analytical method including sample preservation and pretreatment.  The result obtained for the LCS shall 

fall within the limits in the following table:

(insert table)

19.4.2  If the result is not within these limits, analysis of samples is halted until the problem is corrected, 

and either all samples in the Batch must be reanalyzed, or the results must be qualified with an indication 

that they do not fall within the performance criteria of the test method.

19.5  Method Blank (Blank)

19.5.1  Analyze a reagent water test blank with each batch.  The concentration of (analyte) found in the 

blank must be less than (concentration).  If the concentration of the (analyte) is found above this level, 

analysis of samples is halted until the contamination is eliminated and blank shows no contamination at or 

above this level, or the results must be qualified with an indication that they do not fall within the 

performance criteria of the test method.

19.6  Matrix Spike (MS)
19.6.1  To check for interferences in the specific matrix being tested, perform an MS on at least one 

sample from each batch by spiking an aliquot of the sample with a known concentration of (analyte) and 

taking it through the analytical method.

19.2  The spike concentration plus the backgound concentration of (Analyte) must not exceed

(concentration of analyte).  The spike must produce a concentration in the spiked sample 2 to 5 times the 

background concentration or 10 to 50 times the detection limit of the test method, whichever is greater. 

19.6.3  Calculate the percent recovery of the spike (p) using the following formula:

P = 100     1A(v3 + v) –Bv3)







CV

where:

A  = concentration found in spiked sample,

B  = concentration found in unspiked sample,

C  = concentration of analyte in spiking solution,

V3 = volume of sample used, and

V  = volume of spiking solution added.

19.6.4  The percent recovery of the spike shall fall within the limits in the following table:

(insert table)

If the percent recovery is not within these limits, a matrix interference may be present in the sample 

selected for spiking.  Under these circumstances, one of the following remedies must be employed:  the 

matrix interference must be removed, all samples in the batch must be analyzed by a test method not 

affected by the matrix interference, or the results must be qualified with an indication that they do not fall 

within the performance criteria of the test method.

19.7  Duplicate
19.7.1  To check the precision of sample analyses, analyze a sample in duplicate with each batch.  If the 

concentration of the analyte, an MSD should be used.

19.7.2  Calculate the standard deviation of the duplicate values and compare to the single operator 

precision in the collaborative study using an F test.  Refer to 6.4.4 of Test Method D 5847 for information 

on applying the F test.

19.7.3  If the result exceeds the precision limit, the batch must be reanalyzed or the results must be 

qualified with an indication that they do not fall within the performance criteria of the test method.

19.8  Independent Reference Material (IRM)

19.8.1  In order to verify the quantitative value produced by the test method, analyze an IRM submitted as 

a regular sample (if practical) to the laboratory at least once per quarter.  The concentration of the 

reference material should be in the range of (concentration of analyte) to (concentration of analyte).  The 

value obtain must fall within the control limits specified by the outside source.

[required}

19.  Keywords



19.1 (Provide keywords applicable to the content of this standard.  List in alphabetical order; do not 

capitalize unless a proper noun; punctuate between keywords with a semicolon; no terminal punctuation.)




___________________________________________________________________________________




Tables (Must be referenced in the test.  Number table sin the order in which they are cited in the text.  

make sure the tables are titled.)








TABLE 1 __________

Figures (Must be referenced in the text.  Number figures in the order in which they are cited in the text.  

Make sure the figures are titled.)  (Subcommittee is responsible for providing camera-ready artwork that 

does not require retouching or corrections.)





FIG. 1 ______________

ANNEXES

(Mandatory Information)

(Detailed information on apparatus, materials, etc., too lengthy to include in the text but essential to 

conducting the test correctly.)

A1 (Title)  ___________________________________________________________________________

___________________________________________________________________________________

A1.1  ______________________________________________________________________________

___________________________________________________________________________________

A1.2  ______________________________________________________________________________

___________________________________________________________________________________

Annex Tables (Annex tables are cited in the text of the Annex and are numbered by the referent Annex 

number, for example, TABLE A1.1.)

Annex Figures (Annex figures are cited in the test of the Annex and are numbered by the referent Annex 

number, for example, FIG. A1.1.)

APPENDIXES

(Nonmandatory Information)

(Informative, such as development of equations or statement of rationale, but not part of the standard 

because it is not essential to completing the test.)

X1. (Title) ___________________________________________________________________________

___________________________________________________________________________________

X1.1 _______________________________________________________________________________

___________________________________________________________________________________

X2.  RATIONALE FOR DISCOUNTINUATION OF TEST METHOD(S) (Used for multi-method standards 

that become single-method.)

X2.1  Former Test Method ________  (    Title    ):

X2.1.1  This test method was discontinued in (year).  The test method may be found in its entirely in the 

19__ Annual Book of ASTM Standards, vol 11.___.  (Insert year and vol. of most recent edition that 

includes this test method.)

X2.1.2  (Scope of Test Method)

X2.1.3  (Summary of Test Method)

X.2.1.4  (Reason for Discontinuation)

(Repeat for all test methods being discontinued.)

X3.  (Add other appendixes as X3, X4, etc.)

Appendix Tables (Appendix tables are cited in the test of the Appendix and are numbered by the referent 

Appendix number, for example, TABLE X1.1.)

Appendix Figures (Appendix figures are cited in the text of the Appendix and are numbered by the 

referent Appendix number, for example, FIG. X1.1.)

REFERENCES
(Contains five or more literature references (not standards or codes) cited in the text.)

(Example)

(1) Hatch, W. R. and Ott, W. L., “Determination of SubMicrogram Quantities of mercury by Atomic 

Absorption Spectrophotomery,” Analytical Chemistry, Vol 40, 1986, p. 2085.

(If there are fewer than five references, footnote each in the appropriate portion of the text.)

SUMMARY OF CHANGES
This section identifies the location of selection changes to this test method that have been incorporated 

since the last issue.  For the convenience of the user, Committee D19 has highlighted those changes 

that may impact the use of this test method.  This section may also include descriptions of the changes 

or reasons for the changes, or both.

(1)  (List significant changes to content and related pertinent information.)

� This test method is under the jurisdiction of ASTM Committee D19 on Water and is the direct responsibility of Subcommittee D19. ________ on ____________.





� Annual Book of ASTM Standards, Vol 11.01 (Provide footnotes to indicate sources of documents.  When ASTM standards are cited later in the test, use only the type of standard (specification, test method, practice, classification, guide, terminology, etc.) and the designation letter and number (for example, Terminology D 1129).)


� Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washington, DC.  For suggestions on the testing of reagents not listed by the American Chemical Society, see Analar Standards for laboratory Chemical, BDH ltd., Poole, Dorset, U.K., and the United States Pharmacopeia and National Formulary, U.S. Pharmacopeial Convention, Inc. (USPC), Rockville, MD.


� Supporting data for the precision and bias statements have been filed at ASTM Headquarters.  Request RR:D ______-______.  (Subcommittee forwards data to ASTM Headquarters; Research Report number will be supplied by Headquarters.)


� This test method is under the jurisdiction of ASTM Committee D19 on Water and is the direct responsibility of Subcommittee D19. ________ on ____________.





� The boldface numbers in parentheses refer to the list of references at the end of this test method.





(optional) *A Summary of Changes section appears at the end of this test method.





(A) Sections marked with [required] are required in all test methods.





(B) Statements printed in parentheses should be considered as instructions or examples for the writer of the test method.





* A Summary of Changes section appears at the end of these test methods.





� Annual Book of ASTM Standards, Vol 11.01 (Provide footnotes to indicate sources of documents.  When ASTM standards are cited later in the test, use only the type of standard (specification, test method, practice, classification, guide, terminology, etc.) and the designation letter and number (for example, Terminology D 1129).)





4 Reagent Chemicals, American Chemical Society Specifications, American Chemical Society, Washington, DC.  for suggestions on the testing of reagents not listed by the American Chemical Society, see Analar Standards for Laboratory Chemicals, BDH ltd., Poole, Dorset, U.K., and the United States Pharmacopeia and National formulary, U.s. Pharmacopeial Convention, Inc., (USPC), Rockville, MD.





� Supporting data for the precision and bias statements have been filed at ASTM Headquarters.  Request RR:D ______-______.  (Subcommittee forwards data to ASTM Headquarters; Research Report number will be supplied by Headquarters.)
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