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1.1 Purpose

1.1.1 The purpose of this SOP is to defme the process of creating SOPs and Methods..

1.2. Scope

1.2.1 .SOPs are considered to be:administrative and other non-analytical tasks.

1:2.2' Methods areconsidereq to be technicalapalytical procedures'and are generally derived
. from EPA or other analysis·methods. Both have similarities and differences in svucture.and necessary elements.' This document assumes that the user either has some knowledge
ofthe word processor beIng used or can figure out how to perform the basic operations .
necessary.

12.3 This 'SOP does Bot address document control except as it relates to n"umbering ofthe
.SOP. Document control is addressed in Laucks SOP LTL-I q02.

2. Procedures

2.1.2
. .

Flow charts may either be photocopied from methods, scanned and inserted into the
document electronically or prepared fro"m programs such as Flow 4 (patton & Patton'
Software) and inserted into the .document electroriically. Any of these electronic files. should be kept together with theelectro~c version of the document to facilitate its
modification and indusioninto future updates..

•

2.2 Initiating an· SOP ()r Method '.

2.2.1 Prior to creating a new SOP or Method or revising an existing document, the prospective
author or supervisor should first completea Document ControlFopn ~ speCified in the'
document control SOP, LTL-I002. This form can be obtained.from the QA Department.. . ,-

. . .
2.2.2 . 'SOPs are considered to be administrative ~d other non-analytical tasks. ~ethod~'aie

. considered to be technical' analytical procedures and are generally derived from EPA or .. '
other analysis methods. For tracking anci control purposes, all will be assigned a num~er
by theQA Officer or designee. This number will begin with the letters L TL- (suchas this

Laucks Testing Laboratories, Inc.
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SOP, LTL-lOOl). A number s40uld be obtained from QAbefore the author begins
writing the SOP but if this is not possible, a number must be obtained before the SOP can
be turned in for review.

2.2.3 .If a revisio~ of a previous document is being undertaken, the SOP or Method· number will·
remain the same but the revision numberwill be incremented. Revision numbers ofnew
documents will automatically be assigned as 0 with subsequent revisions generally being
incremented by 1·(1,2,3, etc.). .

2.2.4 The author may then use the appropriate Word template (SOPhead, Iorgtemp or·
· Orgtemp) from the [File][New] menu jJresentedin Word.· Hardcopies of these formats
· are notincluded in this SOP but may be accessed by the reader using the above means.
· These formats may change somewhat without updating of this SOP but if the author.

accesses the template from the laboratory network iIi this manner, the latest version will
be automa~cally used. . .

2.2~5 These are meant· for guidance only and changes to the formats will be allowed if they .
present a more complete and accurate account of method performance; While it is
entirely up to the author to·change any part of one of these templates to suit the specific
procedure, these elements will be looked at in the review process and must be included·'
unless they are inappropriate to the procedure being described. .

2.2.5.1 SOPhead is a general SOP template. This template is NOT to be used for
- analytical methods as itdoes not contain all of the necessary.elementsofa .
method (i.e. QC requirements). Specific elements of a method are outlined
below and in the method templates Iorgtemp and Orgtemp.

2.2.5.2 Orgtemp is the method template which has been created foi-chromatographic
analytical methods. It is primarily' written for organic analysis but may also be
applied to such inorganic techniques as ion chromatography. . . .

2.2.5.3 . Jorgtemp is for most non-chromatographic methods, which comprises most
inorganic analyses. -

2.2.6 . The template should be opened and appropriate·infonnation filled in. Most of the items ,.
. which should need input are highlighted in red in the template.. This does not mean that

· text which is black cannot be modified or even deleted if it is not pertinent to the analysis
in question:

2.2.7 . Draft versions of SOPs should be worked on in the "projects" drive (p: on most
computers). They should then be located in the p:\sop directory under the subdirectory
most relevant to the areas addressed by the SOP. For instance,~nwriting this SOP, it was

'Laucks Testing Laboratories. Inc.
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. stored in p:\sop\qa_sops. Metals SOPs would be worked on in the p:\sop\metals
subdirectory. QA will transfer the final document to the appropriate location for
pennanent storage and archival in order to maintaIn copies of all of the appropriate
revisions.

2.3. R~vising an SOP

2.3.1 QA will transfer the last revlsion of the SOPtoP:\SOP\[department] where the author
will make whatever changes are considered necessary. Note, the file will now be either a
.doc file or given the extension .ROO, ~ROl, .R02.. ~.(depending on the revision), rather
than a blank template. As noted earlier; ifth~ older version in not in the latest Word
fonnat,'it should be converted. After acceptarice of the revision, QA will again transfer
the approved 'revision back to a generally inaccessible location in the QA directory.

3.. EleinentsOf An SOP/Method

3.1 Elements
.,

3.1.1 Almost al~ SOPs and methods are referred to in the general sense as SOPs. However, in
some sense, they differ.

, .
3.1.2 ' SOPfonnats are more general and free-form, not requiring the same specific elements as

a Method. SOPs need only have the appropriate cover (title and revision number'aS on
thecoverofthisSOP), header information, table of content~,introductionand scope, and

, ,specific operating procedures (including any appropriate appendices).' OtI:ter elements
may be present, dependingupon the subject, but since SOPs will cover rather broad-'

. ranging topics, no repetitive elements other than the above are currently considered
necessary. ,

::3.1.3 .Methods contain the appropriate cover (title and revision number as on the cover of this '
, SOP), header iilfonnation, table of contents, introduction and scope, equipment, reagents,
specific operating procedures,calibration and quality control (including corrective
actions), and any appropriate appendices. They should also include data package
assembly information and run sequences. AppendiCes should include preparation of , '

.. standard solutions, a Method QC Table and a procedural flow chart.

'JJ.4 All of the SOPlMethod'templatescontain a title page. The title page consists of the
following features:

• " 'Laucks Testing Laboratories, Inc.
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• The laboratory name
• The SOPlMethod number (assigned by QA Officer)
.• The title of the SOP including EPA, SW846, Standard Methods or other

method number reference when appropriate
• The revision history (revision number and date of approved revision)
• Signature of Author and date signed·
• Signature of managerial reviewers (minimally, the QA Officer and Lab

. Director but may include the Divisional Manager and/or Technical Director)

. 3.1.5 All of the SOPlMethod templates ~ontain a header record·Which identiftesthe· .. .
SOPlMethod number, revision, date, page number and pages, and the method or revision
it replaces (if any), such as for this SOP. The header should appear on all pages except
the ·cover page and any pages that may be. attached as appendices which are notpait of the

. document itself. This record is not readily apparent in the "normal"·mode ofWord .
templates but must be completed by the author.

3J.5~1 In Wo·rd, choose [View][HeaderlFooter]. Then fill in the appropriate
information; and [Close]. This information may be modified later by following
the sarnesteps. It may also be modified by using the [page Layout] selection .
from the. [View] mode and changing the appropriate selection.

3.1.6 Though not required, it is preferred that.the SOP also contairi. a footer which identifies the
laboratory. It is preferred that both header and footer are separated from the document: .
text by a double line followed (header) or prefaced (footer) by a carriage return; such as
on this SOP t9 separate the header orfooter from the text. .

3.1.7 Ail of the SOPlMethod templatescontain aTable of Contents. The table of contents will
be titled as such and inClude the header: information. It should enumerate alldf the major .

- . sections of the SOP and where they are located, including appendices.
. . .

3.1.8 All SOPslMethods contain an Introduction and Scope. This section should include a
brief description of the proces~ delineated in the rest of the text. Where the process ..
described varies from an accepted methodology· (such as SW 846 or CLP), thevariatioris
should be clearly depicted in this section. .

3.1.9 In methods, sample collection. storage, and holding times should be clearly outlined.
. .

3.1.10. A part defining terms, particularly those which are specific to that procedure and may not
be familiar to all readers is a valuable elementof any procedUre. This section isa·
standard part of the templates.

Laucks Testing Laborat()ries, Inc.
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3. L 12· .. All SOPs/Methods contain a section called Safet)' Precautions and Waste Disposal. Any .
potential safety haZards should be depicted here as well as all waste·disposal processes
that may be entailed. If disposal involves pouring the waste into a collection container,
that is all the description that is needed. The SOP then only need reference the waste
dispo·sal SOP for fmal disposal. .

3.1.13 Where. appropriat~ (almost always in·Methods), the·document should contain a section on.
·Calibration and Quality Control. This will discuss all elements rehited to calibration and
· calibration verification. It will also discuss QC samples, frequency of all calibration and
QC samples, criteria for all ofthese samples (including how to calculate %D, % recov~ry,

RPD or whatever other criteria that might be appropriate), and corrective actions should
any of them ·fail to meet their respective criteria. For most methods, a table should also·
be provided in one of the appendices which briefly outlines this same information..The
bulk ofthe descriptive text, however, must appear in this section.

. 3.1.14 A section called OperatIon Procedures must be included in all SOPs/Methods which
· thoroughly describes the actual process. Some might consider this to be the.heart of the

procedure, where all analytical or other operational information is fully described in
sufficient detail such that one who is reasonably familiar with.the process couldperform

.the procedure using only the SOP; with no special knowledge other than the basic··
principles involved and a general competence in the techniques. .

.. "'"

.' . .

3.1.15 A seCtion should be contained in all methods calledReports. This should outline all .
analytical and QCreports and how they are presented, including control charts for many

· methods. This section should also include data package organization.. If it ·is simpler to
.present some of this information in an appendix, the author may choose to use this
approach. However, authors are encouraged to minimize the necessity of readers to
reference ·too many sections ofa procedure at one time to figure out all of the specifics of
a process. In other words, it should be ase~y tofollow as possible ahd not force the

.. reader to look in multiple sections of the SOP to find all of the information necessary for
one relatively small partofthe process.

3,1.16 .Finaliy, SOPs and Methods, while not always required, will often contai~ Appendices..
Two·specific appendices common to most methods are a Quality Control Summary Ta~le.

and a flow chart which depicts the basic steps involveq in completing the process iIi the·
routine order and which includes the evaluation of successful completion of that process
(i.e. "Is the QCin Control? If so, report the data. Ifnot, what next?") .
, ., .

• Laucks Testing Laboratories, Inc.
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3..2 Saving the Document

3.2.1 Save'the documentunder a name that will be readily recognizable. Generaily,QA will
store SOPs using the SOP number LTL-XXXX with extensions .rOo, .rOl, etc. to denote

. the revision. An update should be renamed by incrementing the extension by 1 (i.e; .rO1
becomes .r02, etc.). Iris not necessary that the writer of the SOP use this convention but
may save it as a normal WORD.doc file with a readily recognizable name. QA wil~then
rename the SOP when it is returned to permanent storage. . .

..3.2.2. In Word, this may be accomplished by selecting [File][Save~] and filling in the
requested information. . . . ..

3.2.3 Note that if you want to save the document to any other drive or directory than it was .
called from, you will have to speCify that path. The same conventions should be used to .. '
store the document as were discussed earlier in section 2. .

3.3 After Completion of the DraftSOP .

3.3.1 After the document has been written to the satisfaction of the author, it should befust .
passed to the department/division manager (unless that's who wrote it) for technical •
review. From there, the QA Officer arid Lab Director will review and approve the. .
document. QA will distribute all approved and signed documents. An unapproved (fully
signed) SOP or Method document is not considered official. Other details of the
document tracking process are discussed in that SOP (LTL-I002).

•
Laucks Testing Laboratories, Inc.
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1.1.1 The purpose of this SOP is to describe the system under which Laucks creates and tracks
controlled documents. This insures that the latest, approved version is in use and that
prior versions are kept on file but are not available for unauthorized use. It forbids the

. use of unapproved or expired copies of methods or procedural documents. This includes
but is not limited to procedural SOPs, QA documents, and analytical methods. Other
dqcuments may be included under this system at Laucks discretion.

1.2 Document Types

1.2.1 Laucks recognizes two types of documents.

e.)

•. SOPs are considered to be administrative (such as this document or others dealing
with data review or sample entry) or they may be analytical procedures (methods).

• Guidance and other miscellaneous documents maybe generally broader in scope and
utility than SOPs, examples being the laboratory QA Plan, Software Quality
Assurance :PI~. 9!" Chemical Hygiene Plan.

1.3 Scope

1.3.1 The protocol for initiating new documents is outlined, as well as the process for their
approval. The tracking process is also outlined as is distribution to appropriate
individuals and replacement of outd8.ted copies with updated versions.

1.3.2 This SOP does not attempt to describe the actual creation of documents except to require
that certain elements be present in order that the document may be tracked and controlled.
Other SOPs (such as Elements ofSOP and Method Formats) describe the structure or
other elements required for a specific type of document.

2. Operation Procedures

2.1 Initiation and Updating of Documents

2.1.1 In order to track the status of documents, it is necessary to first. be aware of what
documents are in the process of being created, reviewed or revised. In order to do this,
the Document Control Form is used (see Appendix A). Prior to beginning the creation or
revision of any SOP or other controlled document, this form should be filled out. It will
be kept on file in the QA Department so that it will be known which documents are in the

Laucks Testing Laboratories, Inc.
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3.0 •process of being written or revised, and who is the primary responsible person for
creating, reviewing or revising it.

2.1.2· The form should be filled out by either the individual responsible for the creation or
revision, their Department Supervisor, or Division Manager. Creation or revision of
documents may also be assigned by the Laboratory Director, Technical Director, or QA

.- Officer to specific individuals. The form, however, must be approved and kept on file by
the QA Department.

2.1.3 C<;lpies of this form will be given to the responsible individual and the appropriate
Division Manager. Originals will be kept on file in the QA Department. This insures
that all responsible parties are informed of the initiation of the creation or revision
process. This form should be filled out as soon as it is determined that the creation or
revision of a document is necessary and a responsible party has been assigned. The~
forms will also be issued approximately annually in order to initiate the review process
for existing SOPs.

2.1.4 It is recognized that some documents may have been written prior to completion of the
Document Control Form or that it may be decided that some documents which are
already in existence should be placed into the document control system. Unless these

D
documents ared/readYthfor immedi~btel appr~val,. andthacceptandce by ~e LdraaftbDirecto.r, QA .:.

epartment an or 0 er responSI e partIes, In 0 er wor s, not m a or reVIew
status, the document control form should be filled out.

2.1.5 Shortly after the Document Control Form is approved and distributed by the QA
Departrilent, an entry will be made in a database maintained by QA which tracks the
status of that document. All documents which have been previously approved but are
currently in the process of being revised will remain in force until revisions have
been completed and approved.

2.2 Tracking and Control of Existing Documents

2.2.1 Most documents, particularly· SOPs and administrative documents, will be assigned
document numbers beginning with LTL. The ~cheme for numbering dociunents then
proceeds as follows: The most important designator is the "thousands" place. If it is
unclear which "hundreds" place designator is appropriate, the one which appears to be
most appropriate may be used. This SOP will not be considered to have been violated if
an incorrect ''thousands'' or "hundreds" place designator was used but every effort will be
made to use the correct designators in order to maintain a more logical organization. This
organization, although preferable, is not necessary for actual control of the documents as
long as each complete LTL designator is unique. Unique numbering is enforced by the
SOP database.

Laucks Testing Laboratories, Inc.
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LTL-I000 QA / Administration
LTL-2000 Health and Safety
LTL-3000 Organic Extractions

LTL-4000 Sample Control,
-4100 Project Management
-4200 Document Management and Reporting

LTL-5000 Computer Systems (LIMS / MIS)
LTL-6000 Miscellaneous

·LTL-7000 Metals Digestion
-7100 ICP Analyses .... '...-
-7200 ICPIMS Analyses
-7300 Graphite Furnace Analyses
-7400 Flame Atomic Absorption Analyses
-7500 Cold Vapor Atomic Absorption Analyses
-7600 Gaseous Hydride Atomic Absorption Analysese)

LTL-8000 Gas Chromatography, Volatiles
-8100 Gas Chromatography, Semivolatiles
-8200 GC / Mass Spectrometry
-8300 HPLC
-8400 Other Organic Analyses

LTL-9000 Conventional Chemistry- Titrimetric Analyses
-9100 Conventional Chemistry- Spectrophotometric / Instrumental

Analyses
-9200 Conventional Chemistry- Gravimetric Analyses

2.2.2 Original documents will always be given a revision number of O. Subsequent revisions,
no matter how minor the revision, will be incremented by one.

2.2.3· In addition to the numbering and revision documentation, the document must also be
given a title which will uniquely identify the docuinent content. If the document is an
analytical method, the method reference should be incorporated into the title. One
example of this might be "Organochlorine Pesticides and PCBs by SW 846 Method
8081A."

2.2.4 SOPs, Methods, and many other documents must have hea~er information which clearly
indicates the document number, revision, date of revision, and document replaced by

Laucks Testing Laboratories, Inc.
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reVISIon. Page numbers and the total number of pages in the document are strongly
recommended and usually required, although some discretion may be allowed by QA in
special circumstances. The header may vary in format but must contain all required
information similar to the following. SOPs which have been created using the template
described in the Laucks SOP on the Elements of SOP and Method Formats will contain
the header information as described.

SOP No: LTL-xxxx
. Revision: 1

Date: 12/14/99
Page: x of xx
Replaces: 0 ......-

2.2.5 As a minimum, approved documents are signed by the author, QA, and the Labora~ory

Director. They may also be signed by other critical supervisory personnel as deemed
appropriate by QA. In general, methods will either be written by these supervisory
personnel and not require an additional signature, or they will be written by an individual
(signed), reviewed by a supervisor (signed), and approved by QA and the Lab Director.

2.2.6 Once a document has successfully undergone review and been signed-off by the author of
the document and all of the other appropriate individuals (Laboratory Director, QA
Officer, and, where appropriate, Technical Director, Division Managers, etc.), it is added
to the SOP database list. Only approved documents and their most currently approved
revisions are noted on these lists. These lists are brokendown by department and
distributed to department supervisors with the distribution date indicated. New lists are
distributed whenever a new document or revision is added.

2.2.7 A database is maintained by the QA Department which, as a minimum, will track the
document number, Department, revision number (or New or Draft if the document is
incomplete), responsible individual, title and SOP Manual distribution (if the document
has been completed and approved). Also tracked are the most recent revision date, the
next revision due date, the last review date and, if any version existed under the previous
SOP system, the previous SOP number. Only the applicable fields among these latter
fields need be filled out. A copy of the screen form is presented in Appendix B.

2.2.8 Types of reports available from the SOP database include a table of contents for each
SOP book, which are printed out whenever SOPs are released, automated Document
Control Forms similar in content to the one in Appendix A, reports on SOPs due for
review, and reports on SOPs overdue for review. The latter forms enable QA to assign
and to track the stanis of SOPs which are up for their annual review. As this is an Access

Laucks Testing Laboratories, Inc.
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Database, any other type of query or report fonn can be generated that uses any of the .
infonnation previously noted in the above paragraph and in Appendix B.

2.2.9 Copies of the most current documents are kept on file in the QA Department and
departmental specific documents are kept by the departmental supervisor in ring-binders
which are available to all analysts and other appropriate staff. The SOP manuals are

. - maintained in key locations throughout the laboratory. The SOP manuals contain only
. those SOPs pertinent to that area of the laboratory. The SOP manual locations are

presented in Appendix C. These departmental copies are stamped with a Controlled
Document Stamp (See Appendix D) in either red or black annotated with red-pen. These
copies, which are tracked by the QA department, will be replaced when a newer version
has been completed and signed-off. The color of the Controlled Document Stamp and/or
annotation, will be black on subsequent secondary copies and will not be directly tracked
by the QA department as these documents are considered uncontrolled. . ---

2.2.1 0 It is the Departmental Supervisor's responsibility to ensure that their staff have copies
of the most recent version of any document available to them. Keeping copies of
outdated versions is inappropriate as they may be inadvertently used by uninfonned
individuals. When revised versions are issued, the old versions will be collected from the
SOP books and usually disposed. In addition, the SOP book table of contents will be
updated to reflect the revised SOP(s).

2.2.11 It is inappropriate for any individual to be working from an unapproved copy of a
method or procedure. This means that individuals must not be working from copies

. of controlled documents. If an individual must consult an SOP, they must consult a
controlled copy, which is readily available in a number of areas throughout the
laboratory.

2.2.12 When documents are distributed to the departmental supervisor, a copy of the signature
list(s) for the specific document(s) is/are also distributed. The signature lists are returned
to the QA department when completed. .

2.2.13 Departmental supervisors will ensure that the most recent versions of all appropriate
documents are made available to all affected staff members. When this occurs, three
things must happen..

• Newly distributed versions are placed in the SOP manuals.

• The signature lists for the current documents are signed and dated as staff complete
reading the SOPs. In addition, as staff new to a particular task (SOP) are trained, the
departmental supervisor will ensure that they have read and signed the signature list

Laucks Testing Laboratories, Inc.
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• The departmental supervisor is responsible for ensuring that all outdated versions of

SOPs are discarded or destroyed when the newer revisions are issued.

2.2.14 Note that although any person capable ofperfonning a documented task should be in
. possession of or have access to a current, officially assigned copy, the possession of a

copy of any SOP or method does not imply that the individual in possession is qualified
to.perfonn the task detailed. They must still be properly trained in the techniques
involved.

2.2.15 Note that versions of methods or SOPs which have been given to regulatory agencies or
clients are generally uncontrolled in that they will not be updated except by specific.--
arrangement. Controlled documents may be released to clients upon specific
arrangement. However, the laboratory can 'only control the document and any updates up .
to the point they are provided to the client. It becomes the client's responsibility to then
.ensure that they are refe'rencing the most recent versions in their own documentation.

2.3 Storage and Filing of Controlled Documents

2.3.1 Controlled documents will be kept by the QA Department. Master originals of the
documents will be stored in a secure file and will generally not be used except to act as
the reference copy and make intennediate "reproduction" copies.

2.3.2 Reproduction copies will be used to make subsequent copies for distribution to the
laboratory and other authorities. These will be filed in QA but may not be stored in the
same secure manner as the master copies. .

2.3.3 Both master original and reproduction copies will be filed in order of their SOP number
as defmed previously.

2.3.4 Electronic versions of all controlled documents are also kept on file by QA. These
versions are stored in an area of the laboratory network which has limited access to
designated individuals. These electronic copies will be given names as closely matched
as possible to their document or SOP number. Original documents and revisions will be
given the extension .ROO or .ROl, etc. to indicate their revision number. Should multiple
files be necessary to create a given document, they will be incorporated into a
subdirectory with similar naming conventions.

Laucks Testing Laboratories, Inc.
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2.3.5 Copies of these electronic versions of SOPs will be distributed to individuals who have
been assigned a revision. No other copies of these controlled documents should be kept
by laboratory staff in order that unapproved copies of the document do not proliferate.

2.4 Review and Updating of Documents

2.4.1_ In order to facilitate updates to documents without violating the practiCes outlined in the
. SOP, and in order to insure all approved updates have indeed been incorporated into the

document, an "SOP Update" form (Appendix E) should be used. This form may be filled
o~t at any time by an analyst or supervisor. Before the change can be brought into
practice, however, it must approved by QA. QA may also choose to consult the area
supervisor, Division Manager, or other senior staff before incorporating the procedure
into the routine practice. A copy of this form will be kept with the laboratory controlled
copy AND a copy must be filed with QA. When it is time to update the SOP, chan~
outlined on these forms will be incorporated into the revision.

2.4.2 Unless major changes to SOPs are required, SOPs should be reviewed approximately
annually. Changes which do not require immediate update are typos or wording changes
which do not inhibit the correct interpretation of the operation involved. Items which
could lead to misinterpretation or incorrect performance of the methods should be
corrected as soon as feasible. At the time of any revision, items addressed in the "SOP
Update" forms will be incorporated into the SOP. In addition, any other updates
determined at the time of the review will be added.· Each review will be documented on
the Document Control Form (Appendix A).

Laucks Testing Laboratories, Inc.
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Document No.:

Laucks Testing Laboratories

DOCUMENT CONTROL FORM

Generate new document

Modify existing document

Review existing document
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.>
Document Title: _

Assigned to: Date: _

The aforementioned document has been reviewed and does not require modification at this time:

Reviewer: -,- Date: _

Purpose for generation or modification of document and comments on review:

QA Approval: Date. _

Laucks Testing Laboratories, Inc.
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Documenl Tracking and Conlrol.

Deparlmenl Abbrevialion: IQA I~
ILTL·1002 I .CurrenlSOP #:

YeslSOP Dislribule:

SOP No: LTL-I002
Revision: 4.0
Date: 12/14/99
Page: 13 of 18
Replaces: 3.0
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Laucks I estiD&: Laboratories, Inc.
921 South Hamey St., Seattle

SOP Book Location

....----

,.
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Controlled Document
No. Assigned to: ..~
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SOP Update Form
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Document No.:

Laucks Testing Laboratories

SOP UPDATE FORM

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-1002
4.0

12/14/99
18 of 18 .

3.0 •
Document Title: ....:....- _

The following changes have been reviewed and detennined to be necessary to the
implementation of the above document.

•.-

Submitted by: Date:, _

Approved by (QA):, Date:, _

Laucks Testing Laboratories, Inc. •
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1.1 Description

,1.1.1 This SOP is intended to describe thechain:'of-custody process at Laucks, for all samples
from the point of receipt until the time of sample disposal. It does not address actual

, sample receipt, entry and log-in, nor cioes it address any aspect of samples analysis or
reporting of results except as it pertains to maintaining the chain-of-custody. The chain
of-custody process is described only for samples requiring secure storage and strict chain
of-custody documentation.

, --, 1.1.2 The location of all 'samples requiring secure storage'must be known atall times ,over 'the
course of their possession by Laucks. Failure to maintain these conditions may result in
invalidation of data on legal grounds, regardless ofthe technical level ofdata quality.

1.1.3 This process is restricted to use by, or under the supervision of analysts experienced in
the process described. Each analyst or other individual requiring possession of the'
samples for any reason must understand the necessity of this documentation chain and be
familiar with the process. Any person requiring access to the samples outside of the
secure,storage area must check them out using thedescribed procedures.'

1.104 'Virtually all analytical staff and many others employed by Laucks are considered
authorized personnel and may have access to one or 'more of the secure storage areas as
needed for performance of their duties, at the discretion of the individual, and depending
upon the nature of their duties. Rem~ving of the samples or anyaliquots thereof from 'the
secure areas, however, requires completing the forms provided for ~is purpose:
Individuals who are not Laucks employees will not have access to samples except under
the direct observation and accompaniment of staff members.

ol

1.2 Definition of Tertns

"1.2.1 Custody - A sample is considered under custody if:

• It is in the possession of an authorized person ,
• It is in. view after being in the possession of an authorized individual'
• It was in the possession of an authorized individual who then locked it up
• It is in a designated secure area which is accessible only to authorized personnel.

. . . . . .

'1.2.2 Chain of Custody -The process by which custody ofa sample is maintained and
documented throughout the period that the"sarllple 'is in the'possession of the laboratory.
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Any changes in the possession (custody) of the sample must be documented in order that
the chain-of-custody can be properly maintained.

~ Equipment List

, ' ,

• Secure Storage Custody Log(s), see Appendix A
• Volatiles Custody Log(s), see Appendix B

3...- Safety Precautions

3.1 Safety Precautions
. .' ".

'3.1.1 No safety precautions are necessary for 'adherence to the items addressed by this SOP.
,However, in handling actual samples \yhile operatirig under this document, all standards,
samples and sample solutions should be handled as if they are hazardous substances.

4.... Operation procedures'

4.1 Identification of Samples Requiring Strict Chain;.Of~Custody

4.1.1 Almost all samples entering the laboratory come with chain-of-custody logs, either
generated by the client or by Laucks.. Often these chains-of-custody are intended only for
clear identification of testing parameters, rather than actual custody maintenance. These
custody logs, however, will always be signed, timed and dated by the person checking the
samples in and entering them into the laboratory database.

4.1.2 Actual internal chain-of-custody procedures will be followed for all project and other
work which require such procedureS. These are usually identified as CLP work or work
which require similar deliv~ables. These samples will usually, although not always,

. arrive with custody seals on the coolers and sometimes even the sample containers
themselves. ~ll work under the HAZWRAP, NFESC, or Army Corps of Engineers

.require these procedures,. regardless of the type of deliverables requirements, as does any
work involving pending legal action. If it is uncertain whether or not strict chain-of
custody should be maintained, these procedures should be followed.

4.2 Initiating Internal Chain-Of-Custody

4.2.1 'Internal chain-of custody procedures begin when the samples are logged into the
laboratory database. When the samples are logged into the'system, they are stored in or
near the sample entry area, in the main laboratory, in one of3 locations:.
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• The main walk-in cooler is'for organi~ extractables which have not yet been
transferred to the ~xtractions laboratory and forinorganics which require refrigeration.

• 'The volatiles refrigerators are located in the area between the GC room and the
iaboratory computer system hub. '

, ,

• The locked "cage" in ,the log-in are'a is for samples not req\linng refrigeration.

, 4.2.2· Additionally, samples requiring secure storage which are located in the, walk-in will be on "
designated shelves. Those awaiting transferal to the organics extractions laboratory will
be on their own designated shelf.

4.2.3 ' All ofthe.se areas are s~cured wider lock arid key, 'the keys being in the possession of
sample control' and, in the 'case, of the volatiles refrigerators, in the possession ofkey
analysts in those areas.

. . .. ~ . . .

4.2.4' Samples requiring secure storage are logged into any ofth~se areas'by the sample
receiving representative using a SecUre Storage Custody Log (Appendix A). Samples not
requiring sec~e storage need liot have this form completed. A custody log will be
'completed for each workorder for which samples require chain-of-custody procedures.. .... .

4.3 Maintaining internal Chain.,.Of-Custody'

4:3.1 When samples are loggedout of storage area:s, they will be signed out iilthe appropriate
spaces by the person removing them. , ' '

. ..... .

• Ifthey are being removed for analysis, the "Action" column should state the analyses
being performed. When they are returned,·the logsheet must also indicate such.
Additionally, the "SamRJe Numbers" column should indicate which samples are
being removed for analysis (Le.1-10 m~tals digestion, or 3-5 N03IN02 analysis).

• If they are being removed for transferal to another Iocatio~ (i.e. extractions); the,' ,
,,"Action" column should state where they are being tnU1sferred.Additionally;the
"Sample Numbers" column should indicate which samples are being transferre~ (i.e.
1-10 volatiles, or 3-5 extractables). ' '

• When samples are removed for final disposal, if all samples are being removed, the
logsheetis signed and dated at the bottom'of the page. If only certain samples are
being disposed,or tobe even'more clear, the "Action"column,should indicate' ,
"disposed" and the "Sample Nunibers"colillnn should Indicate which samples are
being disposed. ' "
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4.3.2

4:3.3

4.3.4

, 4.3.5

When samples are signed into another storage'location, this is done using an' identical
Secure Storage Custody Log. Samples which are supsequently removed from these areas
for analysis or disposal should be signed out using the same procedures as above.

V~latiles samples, being generally for a single analysis, are signed out using an
abbreviated logsheet. Copies of GC/MSand GC VOA logsheets are located in Appendix
B.

Any analyst removing samples from any secure storage area for the purpose of
preparation or analysis or transferal tOa,rlother department must sign thesarnpre-~n)tif--:---------'---~

.using the Secure Storage Custody Log and must sign the samples back in when they are
returned, or must sign them into another secure storage'area. Samples must be in the.
possession of the analyst who signed them out at all times during this period and must not
be left unattended. Ifsamples are analyzed and then immediately disposed, ~ maybe the .
case for some volatiles analyses, the "Action" column on the custody log shoulp indicate
"analysisand disposal." Note, in checking volatilessamples out using a volatiles custody
log, it is assumed tha!the,purposeisto analyze for volatiles since no other analysis is
perfonned on these'samples. .' " .

There is ample room on any oneSecure Storage Custody Log in almost all casesto
. accommodate checking all sample containers for a particular 'SDG or workorder in and .

out as often as required for all of the pertinent analyses from that secure area. Should an
additional page be required, it should be obtained from Sample Entry: A second (or
third) page must not be initiated until all of the space on the previous fonn has been
filled. The first page must be m'arked"1 of 2" in the upper right corner and the second

. page marked "2 of 2". In the unlikely eventthat even more pages are required, this 'mark
can be crossedout (single line, initialed and 'dated) and thesheets marked "1; 2, or 3 of 3,

. . '. .
etc..

'4.4 Sample Disposal and Closing of the Internal Chain~Of-Custody ,

4.4.1 Whensarnples have been signed out for fina(disposal the chain-of-custody,process i~
considered ,to be complete. The Secure Storage Custody Logs must ~e collated, boUnd
and turned in to the Quality Assurance Department in order that the chain-of-custody can
be tracked for all samples requiring this process, should such tracking be required at a
later date. '

4.5' Review ofCustody'Logs

4.5.1·" On at least a quarterly basis, slipervisory personnel must review selected custody logs to
insure they are being filled out properly and completely. The supervisor need not review

·.. A.', '
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all ofthe.f~rms but must review at least 5% or 10 forms, whichever is greater. The
supervisor will stamp the reviewed forms With a"reviewed by" stamp, initialing and
dating the notation or may write "reviewed by" by' hand, likewise initialing and dating the
form. The supervisor should also cursorily review the remaining fonns to make sure'
there are no blatantly obvious omissions but need not mark these fonns unless a '
discrepancy is observed.

. " .

4.5.2 R::view shouldihclude noting that all spaces are filled in properly and completely (this
especially means that all samples that were checked out must be checked back iil-an<'filiaC---'-
the person handling the samples must be identified), that errors are crossed out with a

, single line, initialedand dated, thatentries are clear and not obliterated.

"4.5.3 Should the 'supervisor find 'errors or orni.ssions, the must issue a correcti~e action fOIm ,to'
the individual who made the error (if it is obvious who that is) or to the appropriate
supervisor. Any of these individuals can correct the form (initialing and dating the
correction). The primary purpose of the corrective action notice is so thatthe individual
in error be re-trained as to the proper custody proc'edure. ' , "....- .... _..__._--

4.5.4, Supervisors responsible for this review may assign the responsibility to other capable',
individuals but the ultimate responsibility is theirs. These supervisors are the Organics
Division Manager for the volatiles logsheets, the Extractions supervisor for the
extractables, and the Sample Control supervisor for the main lab walk-in and
unrefrigerated secure storage areas.

'.
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Laucks Testing Laboratories, Inc.

Secure Storage CustodyLog

Storage,Unit:_~_.,.....-_--' _

LTL Number:,~--.,.-. ---, ---:__

.Number of Containers (optional):, ,.--_,.--_,.-- _

SDG Number(optionai): .:....- _

•Project:,.,.-. ,.-- ,.--__......:...__......:...__

Matrix Location Logged Out Logged In
Sample Number (optional) (shelf> Date· Time By Date Time By. Action

"

,- ..
"

-
- o}.

, .

..

,.
'Samples Disposed of by _._....,..... "---......:... on __---'- --' --:-__

STORLOG2;OOC , 03/03/95
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1. Introduction and Scope

1.1 Description
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1.1.1 This SOP describes the way in which analyst competence is initially documented and by
which the analyst is considered capable to perform independent analysis. Two practices
are in place at the time of this writing. One practice is designed primanly for analysts
who have been employed doing an analysis for a significant period of time at Laucks and
hav~~emonstratedcompetence through the successful analysis of many samples; "
inciuding one or more of the following: performance evaluation (PE) samples, reference
materials, laboratory control samples, surrogates, etc. The other practice is primarily for
analysts who have been performing a specific analysis for less time than is cqnsidered
extended proof of competence. This practice involves the analysis of multiple aljquots of
a PE sample and subsequent evaluation of the results. This practice also usually includes
the completion oftraining checklists for the taskfor which the analyst is being trained.

1.2 Scope

1.2.1 .-This SOP contains discussion of initial demonstration of competence through PE analysis
and, for some analyses, P&A criteria. It also defines ongoing performance demonstration
through the use of PE samples.

1.2.2 Specific elements of training in safety, QA, and in each department are maintained in
separate files. However, quizzes and sign-off sheets from this training are included in the
respective analyst's file as demonstration that such training occurred. Specifics of these
types of training are not within the scope of this SOP.

2. Definitions

• PE - Performance Evaluation

• P&A - Precision and Accuracy

• Trainer - An individual who has documentation demonstrating experience
recognition or successful completion of competency and has been performing the
task/method for a minimum of 3 months experience for login, sample preparation,
and reporting and a minimum of 6 months for analytical instrumentation operation
and analysis reporting,

Laucks Testing Laboratories, Inc.
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3.1 Analyst
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3.1.1 It is the responsibility of the analyst to complete all of the items of their required training

in an appropriate timeframe as required by their manager, safety and QA.

3.1.2 The analyst must complete all demonstration of competency items outlined in this SOP in
a manner consistent with the analytical SOP. ....

,~ ~ ..

3.1.3 The analyst must analyze a PE study initially and on an ongoing basis (at least annually)
for each method for which they are considered qualified.

3.1.4 For many analyses, the analyst must perform an initial Precision and .AccUracy study as
required.

3.1.5 The analyst must regularly perform all required method QC, including matrix and blank
spikes and laboratory control sample analyses, which may be used to qualify them for

._competency.

3.2 Supervisor

3.2.1 It is the supervisor's responsibility to ensure that their analysts are all initially qualified to
perform an analysis including ensuring that they have analyzed all required PE samples
and performed all required P&A studies for the methods for which they will be doing
analyses.

3.2.2 It is the supervisors responsibility to ensure that all analysts have participated in
applicable QA and safety training.

3.2.3 It is the supervisor's s responsibility to ensure that on a continuing basis, at least
annually, that analysts who are to be considered capable of performing an analysis, have
performed within limits on at least one PE study for analyses for which such are
available.

3.2.4 It is the supervisor's responsibility to ensure that other training has occurred, whether that
means peer training, reading, quizzes, completed checklists, etc.

3.2.5 It is the supervisor's responsibility to develop and maintain current departmental training
materials, such as checklists, quizzes, etc.

Laucks Testing Laboratories, Inc.
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3.2.6 It is the supervisor's responsibility to ensure that the analyst's training file has been
updated with the most current PE or P&A data as well as any quizzes or checklists that
are considered part of their departmental training.

3.2.7 It is the supervisors responsibility to designate a qualified individual(s) to train personnel
for their new task/assignment.

3.3 QA

3.3.1 QA'mamtains training files (except for Extractions where the supervisor maintains the
files due to ,the location of the extractions facility).

3.3.2 QA periodically audits training files to ensure appropriate training is being maintained.

3.3.3 QA reviews PE and P&A studies to ensure criteria have been met.

3.3.4 QA works With managers to assist in developing training materials.

3.3.5 QA provides training to staff in QA issues and ensures that documentation of this training
.-is in the staff training file.

3.4 Trainer

3.4.1 Completes applicable staff training documents during the training process.

3.4.2 Reviews documentation with the individual and the supervisor to ensure timely and
accurate review ofprogress and 'documentation.

4. Operation procedures

4.1 Recognition of Experience and Training

4.1.1 Many analysts have been perfonning their assigned duties for an extended period of time
and have successfully analyzed many samples, reference materials, PE samples, matrix,
blank, and surrogate spikes and have not only demonstrated their capabilities to achieve
results which meet criteria but have demonstrated a thorough knowledge of all aspects of
the chemistry involved, instrument performance and maintenance, the necessary data
r~duction requirements, quality control criteria, and documentation.

4.1.2 These analysts, at the discretion of the appropriate Division Manger, may be certified to
independently perform their analytical duties. This is achieved using the Recognition of
Experience and Training Form, an example of which is in Appendix A. This form
contains space to note the analysis type (Cyanide, for example) and the methods by which

Laucks Testing Laboratories, Inc.
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3 •they are considered competent (335.3 and 9012 perhaps, but not ClP). The dates from
which they have been doing these analyses must also be noted on the fonn. The Division
Manager then signs the form in order to certify that the analyst is considered adequately
trained in the particular method or aspect of the job. The form must include the criteria
used to designate someone as competent and attached to the form must be the applicable
documentation to confirm. the criteria have been met.

4.1.3 Certification of competency must include the successful analysis of a perfonnance
"-

ev~tion (PE) sample where such are available or can be made in the laboratory by a
supervisor. This sample will be blind to the analyst, must be analyzedindependently by
them and must be analyzed in accordance with the appropriate SOP. Greater specifics on
these types of samples are given in the Laucks SOP entitled "Blind Spike Program" but

. will often be from a WP or WS study or from another commercial source. Anal~sts who

. have been performing analyses for any length of time at Laucks have· almost certainly
analyzed numerous PE samples which can be used for initial and ongoing demonstration
of competency.

4.1.3.1 Adequate performance on a PE sample will be considered to be within the supplied
';"statisticallimits for that sample if from a commercial source or from method defined

limits for an LCS or blank spike if from internally prepared material.

4.1.4 Precision and Accuracy (P&A) criteria using quadruplicate analysis are also a part of
most organic SW846 and some other methods. Successful analysis of such samples will
be considered to be within the reference method-specified criteria. Since Laucks own
precision and accuracy limits must be within the method-specified criteria, the analyst
should also be able to meet Laucks criteria as well as those of the reference method.
However, as long as method criteria are met, the analyst may be approved for
independent work as long as they are able to obtain satisfactory performance from the
ongoing analytical QC for that analysis.

4.1.5 Competency may also be demonstrated by successful analyses ofany combination ofat
least 3 each ofat least two types ofspiked QC samples (blank spikes, matrix spikes or lab
control samples). These may be documented on the forms in Appendix B and the training
forms in Appendix C but a summary must accompany the certifyingform which either
includes or provides reference to the data.

4.1.6 It· is acceptable to certify such capabilities on multiple forms and to certify for multiple
analysis types and/or methods on one form. At the time of this writing, there may be no
known materials which can be submitted as unknowns for some analyses. In this event,
at the discretion of the Division Manager and Quality Assurance Officer, this form may
also be used to qualify analysts. From the date of the first version of this SOP, however,
this should not be done·where materials are readily available and reasonably handled.

Laucks Testing Laboratories, Inc.
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4.1.7 When this process is completed, the original of this form and a copy ofall applicable
documentation will be inserted into the analyst's training file which is maintained in the
QA area for the 940 building and the Extractions Supervisor Office for the 921 building.

4.2 Demonstration of Capability to Perform Analysis

4.2.1 For analysts who are relatively new to their assigned tasks, a.greater degree of capability
demonstration must be undertaken through the satisfactory completion of any internal
dep~ental training documentation. This training will include specific training-and ....
documentation developed by that department and department manager and may include
required reading, quizzes, and performance criteria at the discretion of the department
manager and QA. Example checklists are provided as Appendix C.

4.2.2 In general, if an analyst has not passed the criteria detailed in 4.1, then he/she mUst
proceed through the following: .

4.2.2.1 . A trainer is designated for the task/test

4.2.2.2 One-on-one training occurs for the tirneframe designated by the supervisor and
applicable checklists.

4.2.2.3 Training may also include required reading of SOPs and the QA Plan, quizzes, and
subset task demonstrations.

4.2.2.4 Progress is monitored and documented on applicable forms.

4.2.2.5 Supervised training continues until the analyst is deemed ready for capability
demonstration.

4.2.2.6 Demonstration of analytical competency completion, however, will be the same.
Performance Evaluation and/or P&A elements as described previously in 4.1.3, 4.1.4. or
4.1.5.

4.2.3 Where P&A demonstration is not required and defmed by the method, Laucks may
choose to apply additional internal P&A criteria similar to a typical P&A study. The
samples may be submitted by the QC Officer, the Division Manager, or an individual

. designated by one of the above. Four or more aliquots of a material will be submitted to .
die analyst as unknowns. The analyst must demonstrate the capability to achieve results
within the recovery range specified by the manufacturer, if they are independent
materials, or within laboratory recovery criteria if they are prepared in-house. In
addition, the % RSD of the results must be within Laucks established RPD limits (or
default RPDs ifnone exist for a specific target analyte).

Laucks Testing Laboratories, Inc.
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4.2.4

4.2.5

It is recognized that some independent materials may not recover within manufacturers
criteria, at least for a subset of the target analyte list, regardless of the experience and
competence of the analyst, due to degradation of the material, arbitrary setting of the
limits, determination of the "true" values by methods other than those used for the
analysis, or other factors. In that case, the % RSD may be the major factor in evaluation
and other considerations or action may be taken at the discretion of the QC Officer and/or
Division Manager, such as how Laucks more experienced analysts have historically
performed for a particular material.

Failure to meet criteria means that the analyst must continue to work under the close
supervision of a trained analyst.

4.2.6 Likewise, meeting these criteria may be determined to be only one step in the ov~rall

training process. Whereas this is demonstration that the analyst is capable of obtaining
reliable results, the Division Manager or other supervisory personnel may determine that
a more complete knowledge of the analytical process is in order, such as instrument
maintenance capabilities, method troubleshooting, data reduction, proven performance on
actual sample analysis, etc.

4.2.7 When such materials are analyzed, a Demonstration of Capability to Perform Analysis
form is completed (see Appendix B). This form is designed for single analyte methods.
For multi-analyte materials, a page may be attached which depicts all of the analyst's
results and the control criteria. However, this is the final signature form and must
accompany any summary pages or written evaluation which may be considered pertinent.
Also attached·should be copies of the supporting data or a data summary page which
references the workorder under which the data may be found.

4.2.8 The date of analysis, the results, the recoveries, and the % RSD are recorded on the form
(or the attached summary). If all analytes met or did not meet criteria, the appropriate
box is checked. If not all criteria are met but the analyst was considered to have .
performed adequately, a narrative explanation must accompany the evaluation, either on
the back of the form or as a separate, attached report.

4.2.9 Additionally, if the analyst, through the analysis of these samples is considered fully
qualified to perform the analysis, the appropriate box is checked and the form signed by
the Division Manager. If the Division Manager considers that the analyst is now capable.
of analysis but still requires additional experience and training before they are fully
capable of independent analysis, a date is set to review performance. The additional
experience or training required and the next performance review date are recorded on the
form (with the appropriate box checked) and initialed.

Laucks Testing Laboratories, Inc.
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4.2.10 Alternatively, training checklists for many tasks have been developed. In the case of .
analytical duties, these may include reference to the completion ofP&A or PE studies or
individual QC analyses as previously discussed. Completion 'ofone ofthese training
checklists (including appropriate signatures) is considered demonstration oftraining.
However, PE or P&A results or other appropriate documentation should also accompany
the training checklist as demonstration ofcompetency. .

4.2.11 If further training is still required, copies of these forms will be retained by QA in a file
to be-reviewed regularly to insure that this final analyst review occurs in a timelf fashio~. ~
A copy of the form indicating interim status will also be retained in the staff member's
training file.

4.2.12 When this process is completed, the original of this form will be inserted into th<;
analyst's training files.

4.3 Ongoing Demonstration of Performance

4.3.1 At least annually, after initial qualification, analyst proficiency must be demonstrated.
--Each staff member that performs a method must demonstrate their continued proficiency

through analysis of single blind proficiency samples (another PE). WP, WS or
commercial PE samples may be used to satisfy this requirement just as they were used for
initial qualification.

4.3.2 As with initial qualification, continuing performance must be documented in the analyst's
training file. Ongoing competency can be documented using the Recognition of
Experience and Training Form.

5. References

Navy Installation Restoration Laboratory Quality Assurance Guide, Naval Facilities Engineering
Service Center, February 1996

Laucks SOP
. LTL-I 011 Procedures for the Determination.and Reporting ofDetection Limits,
. Reporting Limits, Precision and Accuracy Studies, and Control Limits

Laucks Testing Laboratories, Inc.
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.Recognition of Experience & Training Form
. Laucks Testing Laboratories

It is hereby recognized that =---:- ---------
Employee Name

has demonstrated competence in the methodologies listed below. Through the successful
analysis of numerous samples, including performance evaluation samples, matrix spikes,
laboratory control samples, etc. and in the associated reduction of data as reqUired by these
methods, we certify this staff member as being capable of independent performance of the listed
analyses.

- . ;:-a: Has Been Performing Has Demonstrated €:ompet'ency by
Analyses by These meeting the following criteria, with

Analysis Type Method Methods Since the hard copy of applicable .
Numbers information relating to this

.

competency attached to this forni
-
\

..-

.. -

• Division Manager

grandfat.doclrev.2, 12113/95

Date
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Demonstration of Capability to Perform Analysis
Laucks Testing Laboratories

Analyst__:....- _

The above analyst has independently analyzed at least 4 aliquots of the listed perfonnance
evaluation material, which were submitted as blind samples, achieving the listed recoveries. The
limits specified by the manufacturer are considered within acceptable range or, if prepared by
Laucks from known materials, the laboratory established control limits apply. In addition, the %
relative standard deviation (%RSD) of these data is evaluated against the laboratory established
RPD limits as set at the time of this evaluation.

Method: _ PE Material:, --:- _

Target Value:, Recovery Criteria:, _

Reproducibility Criterion:, _

Date Result % 'Recovery

r}':---:',~:';',;'~·,'!(,-<:- ',,:':: -':' ': - :
~~ .:-~ _~........ ~:.-~~~ __ ~":._:~_::..:-=....l-~ ....: ~_

Criteria for non-analytical functions: _
Demonstrated by: _

Met Criteria Did Not Meet Criteria

•

These data are considered adequate demonstration of independent perfonnance if all criteria are
met. Other factors may prevail, at the discretion of the appropriate Division Manager before any

, analyst may be allowed to independently analyze actual samples.

Analyst has met perfonnance criteria but requires more experience. Specific areas which
require f\uther training or experience are .....;.... _
Work will be reviewed in and capabilities evaluated. [Initial here.
Do not sign below]

Analyst has met perfonnance criteria and has been found fully capable of independent
work. [Sign Below]

Division Manager

compdemo.doclrev.2 12/13/95

Date
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1.1.1 The most important piece of equipment in any analytical laboratory is the analytical
balance. The degree of accuracy of the data is directly dependent on the accuracy of

.-. weight-prepared standards and samples. The balance should be one of the most cared for
instruments in the lab. However this is not often the case.

1.1.2 The purpose of this SOP is to insure the proper use and calibration of all analytical
. balances in the laboratory. It involves the daily use of a standard weight check and a
weekly calibration with a class "S". The results of these checks are logged in a balance·
logbook, thereby maintaining a record of the accuracy of that balance.

,
1.1.3 On an annual basis, analytical balances are cleaned and general maintenance performed

bya qualified service technician. This process occurs automatically in conjunction with
the service provider and Laucks purchasing and QA. It is the intent of this SOP to
delineate internal calibration practices and not to provide additional specifics on
externally provided service.

2. Equipment List

• Analytical Balance
• Manufacturer's Manual
• Balance Record Book
• Class "S" Weights

3. Safety Precautions

3.1 Safety

3.1.1 So as not to expose themselves or other analysts to potential harm and in order not to
cross-contaminate samples, it is critical that the individual analyst clean the balance
and the balance area after each and every use of the balance.

3.1.2 The analyst must not assume that the person using the balance before them cleaned up
after themselves adequately and should check the area thoroughly before using the
balance and clean up the area if necessary to maintain safety and reduce potential
contamination.

3.1.3 Weighing chemicals and samples is potentially hazardous. The analyst should take every
precaution to avoid contact of any of these things with the skin, eyes, or through

Laucks Testing Laboratories, Inc.



SOP No:
Revision:
Date:
Page: .
Replaces:

LTL-I005
5

12/15/99
4 of 11

4 •
inhalation. In addition, the analyst should take precauti~ns to see that nearby analysts or
those using the balance afterwards are not inadvertently exposed.

4. Operation P·rocedure .

4.1 Balance Setup

4.1.1 . Most of the balances used at Laucks are of the electronic variety, although there are some
mechanical balances. Although electronic balances tend to be somewhat more rugged
than the mechanical variety, they are still subject to many of the same conditions which

. make the operation of all balances a critical component of their continued functioning.

4.1.2 The analytical balance is a fragile and delicate instrument, the operation of which is
subject to shock, temperature and humidity changes. Mishandling and other insults also
account for great loss in precision and accuracy (P & A). The following precautions
should be observed in order to maintain and prolong the life of the balance.

4.1.3 Analytical balances should be mounted on a heavy, shockproof table, preferably one with
a sufficiently large work surface. Although shock is less of a concern with electronic
balances, they should still be treated with care. For virtually all of the balances currently
used by Laucks, except for some of the less sensitive variety which have no leveling
bubble, the balance level should be checked frequently and adjusted as necessary.

4.1.4 Balances should be located away from lab traffic and doors or windows where they might
be subjected to drafts, sharp temperature changes and physical shock.

4.1.5 For mechanical balances, when the balance is not in use, the beam should be raised from
the knife edges and in the lock (rest) position.

4.1.6 For all balances, nothing should be stored on the pan when the balance is not in use.

4.1.7 All doors to the weighing compartment should be closed.

4.1.8 Special precautions should be taken to avoid spillage of corrosive chemicals on the pan or
inside the balance case. The interior should be kept scrupulously clean.

4.2 Balance and Weight Calibration

4.2.1 There are three levels of calibration; daily, weekly, and annual.

4.2.1.1 Daily - The daily calibration is done by the first !!ill of the day. The user places a tare
weight on the balance equivalent to a tare typically used on that balance, weighs the
daily standard (a class "s" weight typical of the weight used on that balance) and

Laucks Testing Laboratories, Inc.
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records the weight in the balance record book. If the weight is outside the limits set for
the standard, it must be brought to the attention of the area supervisor and QA.

4.2.1.2 Weekly - The balance will be checked with a range of class S weights each week by the
laboratory balance custodian. If a reading for a given weight exceeds the limits for that
weight, the balance custodian will bring it to the attention of the area supervisor and
QA.

4.2.1.3 Annual - Each balance will receive annual servicing and calibration by a qualified
balance service representative.

4.2.2 The weights to be used for checking the balances are Class "S" weights or equivalent.
The tare weight is not critical, except that it be accurately recorded.

4.2.2.1 The Class "S"Weights - These are the primary standards for checking the accuracy of
the balance. They must be handled withcare as they are calibrated and damage to the
weights may result in inaccurate balance calibration. These weights must only be
touched with the forceps supplied with the weights or with the clean white gloves also
kept with the weights.

4.2.2.2 The class "S" weights are sent annually to a qualified weight re-certification service,
currently Denver Instruments, although another qualified service is allowable. During
this time the calibrations will be suspended or other Class "s" weights used (if
available) until the calibrated weights return. In the case of our Seattle lab, two sets of
certified weights are in use (one normally residing at the 940 building and one at the
921 building). Normally, these weights are used for calibrating balances in their
respective buildings. During the annual class "s" weight checks, one set is sent to be
calibrated and the entire Seattle facility uses the other weight set. When the first set is
returned, the second is sent out and the entire Seattle office uses the first set until the
second has been returned. This operation is coordinated annually by QA.·

4.3 Responsibilities

4.3.1 The user is to ensure the following tasks are accomplished during the time he or she uses
the balance:

• The balance is clean before use.

• The balance is level before use.

• The balance is clean and level after use.

• All weight has been removed and the balance lock lever has been returned to the
proper position (for mechanical balances).

Laucks Testing Laboratories, Inc.
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• In addition, all balances should be reset to zero when not in use.

• Prior to use, the user should insure that the daily calibration check has been
done. If not, he or she must complete the task

• After use, the user will insure the balance is clean and returned to the proper
storage position.

• The user will report any malfunction or failure of the daily check to the area
supervISOr.

• - The user will mark and not use any balance which has failed calibratiort~-'

4.3.2 The balance custodian is the person assigned to perfonn the weekly calibration checks.
The custodian's duties include:

• Perfonning the weekly calibration check

• Marking any balance which has failed the weekly check

• Infonning the area supervisor of any balance which has failed the weekly calibration
check.

4.3.3 The area supervisor will ensure that the following tasks are accomplished:

• Weekly and daily calibration checks are being perfonned. It is particularly important
to ensure that if the individual assigned to perfonn the weekly checks (the balance
custodian) is absent, that someone is trained and assigned to this duty.

• That any maintenance is perfonned for balances which do not meet specifications.
This may include contacting others, such as QA, to actually correct the problem.

• That any malfunctioning balance or balance which pas failed calibration not be used
until it is functioning properly.

4.4 Daily Calibration Check

. 4.4.1 The first user to use the balance each day is to perfonn the daily calibration check.

4.4.2 The user will insure he or she is familiar with the operation of the balance according to
the manufacturer's manual.

4.4.3 The user will first insure that the balance level is correct by checking the balancing
bubble and adjusting the legs of the balance as required.

4.4.4 The user checks the zero of the balance. Ifit is off, the user will adjust it according to the
manufacturer's manual.

Laucks Testing Laboratories, Inc.
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4.4.5 The user will place a tare weight on the balance which is typical of weights used on that
balance (such as an empty beaker or an empty VOA vial). The weight of the tare should
be recorded, strictly for the record, and the balance zeroed on that weight, if it is a
balance capable of zeroing on the tare (all electronic balances are so equipped). The
weight of the tare is not a controlled value but is only used to indicate the level of the tare
used.

4.4.6 A standard weight of a size commonly used on that balance must then be added and the
weight relative to the tare recorded under the appropriate day of the week in the

. calibration logbook. He or she will also initial and date the entry (See Appendix I). The
standard weight will be a class "s" weight or equivalent.

4.4.7 The daily weight, after taring, must not vary from its true value by more than the
following amounts:

.~

Balance capable of weighing to:
0.1 gram
0.01 gram
0.001 gram
0.0001 gram

must not varv by more than:
±0.2 gram
±0.02 gram
±0.002 gram
±0.0005 gram

4.4.7.1 Example 1: 1 gram samples are typically weighed into flasks with tare weights of 100
grams on a balance weighing to 0.0601 g. In order to perform the daily calibration
check, a flask of about 100 grams is placed on the balance and the weight recorded. The
balance is tared (set to zero) based on this weight. A 1.0000 gm. Class "s" weight is
then placed on the balance with the flask and the weight recorded. This second weight
must read within the limits of 0.9995 grn to 1.0005 gm.

4.4.7.2 Example 2: 30 gram samples are typically weighed into beakers with tare weights of
80 grams on.a balance capable of weighing to 0.01 grams: In order to perform the daily
calibration check, a beaker weighing about 80 grams is placed on ~e balance and the
weight recorded. The balance is tared (set to zero) based on this weight. A 30.0000 grn.
Class "s" weight is then placed on the balance with the flask and the weight recorded.
This second weight must read within the limits of29.98 grn to 30.02 grn.

4.4.8 If the user cannot obtain a weight within the control limits established for the ste;mdard
weight, he or she will bring it to the attention of the area supervisor and QA. Nothing
requiring accurate weight should be weighed on a balance that does not meet calibration
specifications. Any balance exceeding criteria must be clearly marked until it can be
brought into control.

4.4.9 An example logbook page is presented in Appendix I

Laucks Testing Laboratories, Inc.
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4.5.1 The balance custodian is the person responsible for perlonning the weekly calibration
check and reporting problems to the area supervisor or QA. The custodian may be a
different person in each area and it is the responsibility of the area supervisor to ensure
that a capable balance custodian has been assigned to each area for which they are

. -- responsible. It is the responsibility of the custodian to insure that the weekly check is
done even if they are not present, such as for vacation, etc.

4.5.2 . On the fIrst day of the week, the balance custodian will perfonn a calibrationcheck on
. each balance in the lab to which they are assigned. The results of these checks will be
recorded in each balance calibration logbook. This check will be perfonned using the
laboratory Class liS" weights. .

4.5.3 The balance custodian will locate the Class "S" weights and insure they are clean. They
will be returned to their proper location immediately upon completion of the calibration
checks.

4.5.4 The balance custodian will insure the balance is clean.

4.5.5 The balance custodian checks the zero on the balance. If it is off, he or she will adjust it
according to the manufacturer's manual.

4.5.6 At a minimum, the balance custodian will weigh 3 weights over the range for which the
balance is used. Additional weights should be used if the range used is large in order to
span the range typically used for that balance. If a specific weight (i.e. 100 mg or 30
grams) is the most often used on that balance, that weight should be included in the range
of calibration. The results will be recorded to the left of the entries for the daily .
calibration check on separate lines. The custodian will also sign and date the entry. The
date must include the month, day and year (See Appendix I).

Laucks Testing Laboratories, Inc.
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~Balance capable of weighing: ~
0.1 gram

.,0.01 gram
0.001 gram
0.0001 gram

True value of weight
<0.1 000 - 1.0000 1.0000-9.99 10. - 50.
inappropriate ±0.1 . ±0.2
±0.02 ±0.02 ±O.02
±0.002 ±0.002 ±0.002
±0.0005 ±0.0005 ±0.0020

>50.
±0.2
±0.02
±0.005
±0.0050

4.5.8 . Ifthe balance custodian cannot obtain a reading within the control limits established for
the standard weights, he or she will bring it to the attention of the area supervisor and
QA.

4.5.9 An example logbook page is presented in Appendix I

4.6 Annual Calibration Check

4.6.1 The laboratory employs a reputable outside fIrm to perform annual maintenance and
calibration of all of the analytical balances. The current fIrm is North West Instrument
Services but any reputable vendor may be used if fIrst approved by QA.

5. References

ASTMStandard Method ofTesting,. TOP-LOADING, DIRECT READING LABORATORY
SCALES AND BALANCES, Designation: E 898 - 82

Laucks Testing Laboratories, Inc.



APPENDIX I

Sample Page from a Balance Logbook

SOP No:
Revision:
Date:
Page:

. Replaces:

LTL-I005
5

12/15/99
10 of 11

4 •

•

....>
';1

•
Lauch Testing Laboratories, Inc.



~
!
!

I

=
=
=
=
=
F
=
=
=
=
i
'
=
=
~
=
:
:
;
;
=
=
=
~
=
=
F
=
=
=
7
=
"
7
-
'
=
=
=
=
f
,

=
=

:
I

;
V

)
(
)

.
~
,

';r:
...

,:t;>
f\.

i
'1

:
M

'.;;;r·
r/....,")

I
I

I
I

I
;

:

i
I

;

i
:

:
'I

I
!

I
I

II
:

iI
i

I
I

,
II

i
I

i
i

I
I

II
I

i
I

I
I

I·
I

IIII

!,~Ic:- i~
I-.-;1--;----;-1-.-;1--;-1-----7.- 1-:'~I----:....-........;..--+-~rtt~~~~1'.....-

~....;...l~
I

-:-1~
I

_1;.--..-;.1~
I

--:--1-:-I~i--:--l
L

......
11

I
I

I
I

I
I

I
I

I
"

u
,

t
\

I
I

I
I

I
1

;
I
;
!

I
I

~
-
..i

C
\
I
~
,
I

r
.;::.:

I
I

I
I
!

~
"

"
'
\
~

I
1

I
;

.
_

"
.

'"
I

'"
~

I
I

!
I
I
i
'

I
I

'S
I

i
I

I
,

~
'..:J'

I
n

<
i

'-.::\
~

I
I

I
.

I
!

-,.....
-
.
.

{
I

I
I

I
I

,C
"'-

lJ
')i

I
1tr,

!
J

I
I

I
i

I
~

I
1

I
1

i
Ii·

I
I

I
I

I
I

I
I

,
_

p
t--::,...'"

I
t

i

:
!I'

I·
1·1

1'1
I
!

I
I

\t
~
~

I
I

!
-1..--

!
\'-0

1
0

1
II.

I
1

I
!

I
!
'

~
-

I.Q
_

..+
-.

I
I

I
I

I
'il

.
-
'

{
\

1
c:o-

I
I

I
I

I
/
~
t
-
"

I
~

11,../
0..........

1
I

!
'

I~I:
.,

..,~
\'"'

I
I

I
I

I
r
-

I
I

I
"
I

I
•

,·,..r
:
.
.
.
.
,
(
I
~

I
I

I
I

I
I

I
!

I
I

I
I

I
~

Ii
\1"'11

!...."
\"I')

1
j

!
I

i
I

I
I

I
I

i
I

I
!

I
I

Ii
I

I
I

I
:

I
I

I
I

I
I

I
I

I
i

I
'

1
~

i
i

;!
•

1
I:=
=
=
#
=
=
i
=
=
F
=
=
F
=
=
F
=
=
F
=
=
F
=
=
F
=
=
?
=
=
?
=
=
l
=
*
=
:
l
=
:
f
=
~
F
=
~
~
!
=
=
=
=
=
=
=
=
=
=
~
=
=
=
=
=
~
~
:
=
=
~
~
P
=
F
=

'ji
i

'
:

Ii,,1,i

II
i

o
O

'
<

J

r
6
-
.
:
V
)
~

.
.

.
;..........:

0
'

o
0

J..
Q

,
:

0
,

I
:

i
,

i
,

:
,.

~I
c
'

()
1£

<5:
,

c;
~
;

C
l
:
~
'

:
I

I
I

,
!

I
I

I
1

,.J-~
I

.
.

.'
.
~

,.
.,

..
I

.:
i

,
1

!
:

I
,

.
:

:
I

:
i

:
:
n

(
Q

:
<l.

C
)I

;
.-I.:

(
J

i
a

:
6

,
i

I
I

I
1

i
,

:
;

I
I

;
i

.
.
~

I
:

.......:
L

")
\..r)1

I
_

'
I.")

I
1-1)

I
I

I
!

,
I

!
,

!
!

,
!

I
!

I
,

!
-...i

i
I

I
I

!
1

I
!

:
I

!
i

i
:

i
,

,
I
~
:

d
d

(j
I

I
I

,
I
~
I

I
I

I
1

I
,

I
;

I
i

i
i

I
~

,
I

!
I

........
!

,
C

):
0

a
i

I
!

i
!

I
i

i
I

I
,

I
,

I
:

I

~
'

r6i
..

' ..,q
I

,
,

i
}

N
,

I
I

I
,

i
i

!
1

!
CJ:

I
;

..i
.1

'I
!

!
!

I
i

I

~
I

I
!.

I
I

.
i

...
Q

;
0

:
I

,
I

,
i

I
i

;
i

!

':

:rr



LAUCKS TESTING LABORATORIES INC.
Seattle, Washington

SOP #:LTL-I006

Title: Refrigerator, Freezer, arid Oven Thermometer Calibration and Maintenance

.~

Revision history:
Nwnber Date
1 05/01/96
2 3/20/98
3 12/21/99

Written by:

Approved by: ..m:~~
Kathy Kreps, aboratory Director

Date: 1C1"'~{ - q9

Date: )d.. -;)2 -, 9

•."



Table of Contents

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-1006
3

12/21/99
2 of 17

2 •
~ 1. INTRODUCTION AND SCOPE..................•................................................................•............•.••..•..••••••••...•.•••••.3

1.1 METHOD DESCRIPTION :......................•..................•.•.....•...............•... 3

2. EQUIPMENT LIST........•................;...............•.......................•.................................................•..•...•..•..•.••..•....•.•.••3

2.1 EQUIPMENT ....................................................................................................................................................•.........3

3. SAFETY PRECAUTIONS AND WASTE DISPOSAL ...;..............................•.......••........•.•......._ ..••.••..•......••.••.3

3.1 SAFETY PRECAUTIONS..............................•.......•..........•............................................................................................3
3.2 WASTE DISPOSAL ,........................••..•...........................................•..........................•......•......•............3

4. THERMOMETER PURCHASING AND IDENTIFICATION :...••••.•.•..••.•.•.•••••••.•.••..•.•.••..•..•••.••••••••4

4.1 PuRCHASING 4

4.2 IDENTIFICATION 4

5. CALIBRATION 4

5.1 RECALIBRATION OF THE STANDARD THERMOMETER :.....................................................................•.. 4

5.2 RECALIBRATION OF COLD STORAGE AND ROOM TEMPERATURE THERMOMETERS 5

5.3 RECALIBRATION OF OVEN AND OTHER THERMOMETERS 6
5.4 RECALIBRATION OF THE INFRARED THERMOMETER :•....................... 7

5 .5 DAlLY CALIBRATION CHECK OF THE INFRARED THERMOMETER 7

6. MONITORING RESPONSIBILITIES ...............................................................................................•••••....•.........8

6.1 USE OF CALIBRATION LOGS FOR COLD STORAGE MONITORING ............................................................•................ 8
6.2 MONITORING OVENS AND OTHER DEVICES 8

7. SPECIFICATION LIMITS AND CORRECTNE ACTIONS 9

7.1 THERMOMETER CRITERIA :...................................................•.........••................9
7.2 THERMOMETER CORRECTIVE ACTIONS ..................................................................................................••................9
7.3 COLD STORAGE CRITERIA 9
7.4 COLD STORAGE CORRECTIVE ACTIONS..........................................................................................................•......... 9

APPENDIX I ..............................•..............•........•.........•..........•.........•..........••.•••..•••........•.......•••••..•.•.••.•....•........••.••••11

EXAMPLE CALIBRATION SPREADSHEET .........................................................................................................•............. 11

APPENDIX n 14

EXAMPLE COLD STORAGE TEMPERATURE LOG 14

APPENDIX III 16

EXAMPLE INFRARED THERMOMETER DAlLY CHECK LOG ...................•...........••..•..•..•..•....................•................•••....•.. 16

Laucks Testing Laboratories, Inc.

e.'

••



.~
1. Introduction and Scope

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-I006
3

12/21/99
3 of 17

2

.~

1.1 Method Description

1.1.1 This SOP provides a description of the identification and annual calibration of
thermometers used for refrigerators, freezers, and ovens and the system used to record
the calibrations and locations of the thermometers.

1.1.2 This SOP also provides a description of the routine monitoring, maintenance, and
corrective actions to be performed when cold storage units or ovens fail to meet
control limits.

2. Equipment List

2.1 Equipment

• NIST Traceable Standard Thermometer with a range of at least -20°C to at least 11 O°C.
• High temperature grease pen
• Erlenmeyer flask
• ethylene glycol or equivalent solution
• thermometers covering temperatures within the operating range of the cold storage unit,

oven, or other equipment of interest.

• Water

3. Safety precautions and Waste Disposal

3.1 Safety Precautions

3.1.1 During the calibration and data recording the analyst will be exposed to minimal
safety hazards: boiling water, hot ovens, and mercury filled thermometers. It is
incumbent on the analyst to exercise due care and caution while executing this SOP.
The company will provide any protective equipment or clothing needed to assure
employee safety.

3.2 Waste Disposal

3.2.1 No waste is generated in this operation. Ifmercury-filled thermometers are broken,
however, the mercury must be collected and stored with other elemental mercury so
that it may either be used in other laboratory operations or disposed.

Laucks Testing Laboratories, Inc.
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4.1 Purchasing

4.1.1 Laucks currently has several Streck Laboratories, ERTCO and VWR Brand
thennometers for cold storage monitoring but thennometers may be purchased from
any reputable supplier.

4.1.2 Thennometers used for sample or standard cold storage should be accompanied by
either an actual certificate of calibration against a NIST traceable thennometer or a
certificate verifying that a the thennometer was calibrated in accordance "With
standards traceable to the National Institute of Standards and Technology and does not
vary by more than one scale division. They are immersed in a vial of ethylene glycol
or equivalent solution to prevent freezing and to stabilize the temperature.

4.1.3 Thennometers used for oven temperature monitoring or for othex: purposes need to
cover the expected range of the unit or process to be measured..• :!

4.2 Identification

4.2.1 Thennometers are received with an individual serial number imprinted on the
thennometer or may be identified in any way that distinctly distinguishes them from
any other thennometer. This may involve the laboratory marking the thennometer to
distinguish it from others if it does not have a distinct serial number. The use of a
temperature resistant grease pen may be the most suitable for this purpose but any
mechanism may be used as long as the thermometer is distinctly identified.

5. Calibration

5.1 Recalibration of the standard thennometer.

5.1.1 The NIST traceable standard thennometer is reca1ibrated annually by sending it back
to a manufacturer who has the capability to recalibrate thennometers to NIST
specifications. Currently, Laucks uses the EverReady Thennometer Company
(ERTCO) for recalibration services. This vendor will re-calibrate thennometers at
approximately the same points at which the original calibration was perfonned and
will take thennometers from any vendor, as long as a copy of the original calibration
certificate is available.

5.1.2 Note: Microbiology NIST traceable thennometers are recalibrated at the frequency
required by the Washington State Department of Health, every 3 years.

5.1.3 At a minimum, copies of the certificates ofrecalibration will be kept in QA files.

Laucks Testing Laboratories, Inc.
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5.2 Recalibration of Cold Storage and Room Temperature Thermometers

5.2.1 Refrigerator thermometers are calibrated upon receipt and annually thereafter, shortly
after the return of the standard thermometer from its annual recalibration. When a
thermometer has been recalibrated, a small color coded sticker is attached. The color
code will correspond to a particular yearly calibration. Thus an observer can easily
know his/her thermometer is currently calibrated.

5.2.2 Cold storage thermometers should not be calibrated with the standard thermometer if
the standard thermometer has just been used at high temperatures (such as boiling
water solutions). Thermal expansion of the thermometer at radically different
temperatures may result in inaccuracies. After use at high temperatures, the standard
thermometer should be allowed to stabilize at room temperature for at least 24 hours
before it is used for cold storage calibration.

5.2.3 Refrigerator thermometers are placed in any functional refrigerator which is not
frequently opened and has adequate space and in which the temperature is between
+2°C and +6°C. Freezer thermometers are placed in a functional freezer where the
temperature is between -10°C and -20°C. The temperature of the refrigerator or freezer
is not especially important except that it must be accurately recorded and should be in
the approximate range that refrigerators or freezers are generally be kept. Cooler
thermometers are already immersed in a small vial of liquid. If a thermometer is not
already in such a vial it may be placed in the same Erlenmeyer flask as the standard
thermometer noted below.

5.2.4 At the same time the standard thermometer is also placed in the cold storage unit. The
standard thermometer is placed in the cooler in an Erlenmeyer flask of water, ethylene
glycol or other suitable liquid that will not freeze at the temperature of the unit:

5.2.5 Thermometers used for temperatures near room temperature may be calibrated in the
BOD incubator using the same process.

5.2.6 The thermometers are allowed to equilibrate at least overnight (12 hours) and the
temperatures read and recorded. Read the temperature of the standard thermometer
first, then the individual thermometers.

Note: Most thermometers are marked in 1°C or 2°C increments: This will require
interpolation by the analyst to estimate intermediate temperatures.

5.2.7 Temperatures are recorded on a blank hardcopy of an Excel spreadsheet along with the'
cold storage unit ID and location, the thermometer ID, and the date (See appendix A).
The data are later transferred to the electronic version for storage and printing. The
standard thermometer and the individual thermometer readings are recorded in the log
and the difference is calculated and recorded to the nearest O. joc.

Laucks Testing Laboratories, Inc.
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2 •5.2.8 The differences in temperature between the standard thermometer and the individwil
thermometer are calculated and recorded in the log as the "correction factor". The
correction factor is calculated as the standard thermometer reading minus the
individual thermometer reading so that by adding the resulting number to the
individual thermometer reading will result in a "correct" temperature.

5.2.9 Correction factors are also recorded on the Cold Storage Temperature logs. An
example of one of these forms is in Appendix B. The year at the top of this form
changes annually without invalidating this SOP. They are located on each cold
storage unit which is used for storage of environmental samples or standards.

5.2.10 When a thermometer has been recalibrated, a small color coded sticker is attached.
The color code will correspond to a particular yearly calibration. A similar color
coded sticker will be attached to the original hardcopy of the annual calibration log so
an observer (with the log) can easily know that the thermometer is currently calibrated.
Other thermometers will be marked with tape, the calibration factor noted, and
initialed and dated.

5.3 Recalibration of Oven and Other Thermometers

5.3.1 Oven and other warm temperature thermometers should not be calibrated with the
standard thermometer if the standard thermometer has just been used at low
temperatures (such as refrigerator or freezer calibrations). Thermal expansion of the
thermometer at radically different temperatures may result in inaccuracies. After use
at low temperatures, the standard thermometer should be allowed to stabilize at room
temperature for at least 24 hoUrs before it is used for high temperature calibration.

5.3.2 For hot temperature calibration (generally used at temperatures too hot to touch),
thermometers are calibrated in a boiling water bath. The standard and individual
thermometers are inserted into a beaker of boiling water up to the immersion line. The
thermometers will read a temperature slightly above 100°C if the bulbs of the
thermometers are resting directly on the bottom of the beaker while the hotplate is in a
heating mode. The thermometers are allowed to equilibrate for f~ur-five minutes and
the temperatures read to the nearest 1°C. Temperatures are recorded in an Excel
spreadsheet along with the oven ID (if it was an oven thermometer), the thermometer
ID, and the date (See appendix A).

5.3.3 The differences in temperature between the standard thermometer and the individual
thermometer are calculated and recorded in the log as the "correction factor".. The
correction factor is calculated as the standard thermometer reading minus the
individual thermometer reading so that by adding the resulting number to the
individual thermometer reading will result ina "correct" temperature.

Laucks Testing Laboratories, Inc.
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5.3.4 Correction factors may be written on the thermometer or on the unit with which that
thermometer is used.

5.3.5 When a thermometer has been recalibrated,a small color coded sticker is attached.
The color code will correspond to a particular yearly calibration. A similar color
coded sticker will be attached to the original hardcopy of the annual calibration log so
an observer (with the log) can easily know that the thermometer is currently calibrated.
Other thermometers will be marked with tape, the calibration factor noted, and
initialed and dated.

5.4 Recalibration of the Infrared Thermometer

5.4.1 The standard thermometer is placed in a glass Erlenmeyer flask filled with water in a
cold storage unit at least overnight (12 hours).

5.4.2 The infrared thermometer is used to measure the temperature of the flask while it
contains the standard thermometer.

5.4.3 The emissivity of the IR thermometer is set at the level determined in the previous
calibration (if any). It should read the same temperature as the standard thermometer.
If it doesn't, the emissivity is adjusted until the standard thermometer and the IR
thermometer agree as closely as possible.

5.4.4 This emissivity setting, the calibration date and the person who performed the
calibration are recorded on a label which is attached to the thermometer. Analysts
subsequently using the thermometer must measure against a glass container and use
the emissivity setting noted on the IR thermometer in order to get an accurate
temperature measurement.

5.4.5 The appropriate information is also recorded on the Excel spreadsheet used for the
other calibrations.

5.5 Daily Calibration Check of the Infrared Thermometer

5.5.1 Outside of its regular calibration against the NIST traceable thermometer, the infrared
thermometer is checked daily at 4°C ± 2°C against a regular glass-colwnn
thermometer, which itself has been calibrated as 'previously discussed.'

5.5.2 The regular thermometer is stored in the 940 walk-in (WOI) in water in an Erlenmeyer
flask. The infrared thermometer is checked against the side of the Erlenmeyer. The
infrared thermometer should agree with the regular thermometer (corrected to the
NIST thermometer) within ±2°C or the discrepancy further investigated.

5.5.3 Most often, a discrepancy may be corrected by cleaning the surface of the Erlenmeyer
andre-taking the measurement or by replacing the IR thennometer's batteries. The
latter or any other action must be recorded on the calibration logsheet. If discrepancies

Laucks Testing Laboratories, Inc.
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persist but are consistent, it may just be necessary to fully recalibrate the infrared
thermometer and adjust the approved emissivity setting. This should be coordinated
withQA.

6. Monitoring Responsibilities

6.1 ° '0. Use Of Calibration Logs For Cold Storage Monitoring

6.1.1 At the time of annual calibration of the individual thermometers, the correction factor
is written in the space provided on the form by QA. This correction factor (as noted)
is calculated such that adding the value results in a temperature corrected to the
standard thermometer. This correction factor may be positive or negative depending
upon whether the specific individual thermometer read low or high when compared to
the standard thermometer.

6.1.2 It is not the intent of this SOP to discuss how individuals whose responsibility it is to
monitor cold storage units are assigned. It is the responsibility of departmental
supervisors to ensure that this activity is occurring in their areas.

6.1.3 The person monitoring each cold storage unit will add the correction factor to the
value read on the thermometer when recording the temperature. The corrected
temperature is reported to the nearest 0.1 °C. As noted previously, temperatures are
estimated between thermometer marks.

6.1.4 The person monitoring each cold storage unit will also check the thermometer to make
sure their are no breaks in the column.

6.1.5 It is the responsibility of the person monitoring the particular unit to take corrective
action as noted in this SOP and on the monitoring form or to see that corrective action
is initiated by informing a supervisor. Any corrective actions (including simple
adjustments of the cold storage unit thermostat) must be noted on the Cold Storage
Temperature Log (Appendix B).

6.1.6 The calibration forms change quarterly, when new cold storage units are put on-line,
or when unforeseen circumstances occur which call for a new form. The individual
charged with monitoring the cold storage unit will transfer the cold storage ID, the
cold storage unit location, the thermometer ID, and the correction factor to the new
fo~. That person will also turn in the completed log to QA for permanent storage.

6.2 Monitoring Ovens And Other Devices

6.2.1 When oven thermometers are calibrated, QA will mark the oven with the thermometer
ID and the correction factor. Log sheets are generally nofused for ovens. It is the
responsibility of any analyst using an oven to apply the correction factor when
recording temperatures on data sheets.

Laucks Testing Laboratories, Inc.
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6.2.2 In other cases where thermometers are calibrated, the correction factor will be kept·
with the thermometer or written directly on the thermometer (generally with a piece of
tape). Again, it is the responsibility of the analyst to apply the correction factor when
recording temperatures on data sheets.

7. SQecification Limits a.Jld Corrective Actions

7.1 Thermometer Criteria

7.1.1 Thermometers should not vary by more than ±5°C from the standard thermometer
reading, even though a correction factor is applied. TIlls criterion does not apply to the
infrared thermometer.

7.1.2. There should be no observable breaks in the column of any thermometer at any time
during calibration or routine use.

7.2 Thermometer Corrective Actions

7.2.1 Thermometers with a break in the column must be immediately removed from use and
either repaired or replaced.

7.2.2 Thermometers which read more than ±5°C from the standard thermometer reading
must not be used. If they cannot be repaired or (if new) returned to the vendor, they
should be disposed or clearly marked and only used for non-critical tasks. They
should not be used for the storage or analysis of environmental samples or others
where temperature is a critical factor.

7.3 Cold Storage Criteria

7.3.1 Refrigeration units should be in the temperature range of4°C ±2°C. All freezers must
be <-lOOC.

7.4 Cold Storage Corrective Actions

7.4.1 See Appendix B for an example Cold Storage Temperature Log. This log also
contains the appropriate corrective actions in an abbreviated form.

7.4.1.1 If at all possible, actions should be taken before a unit exceeds temperature criteria
so that samples or standards are not inadvertently stored outside the required limits
for any significant length of time. This alleviates the far more onerous tasks of re
preparing standards or contacting clients for samples stored out-of-specifications.

7.4.2 Adjust the thermostat of the cold storage unit if necessary.

Laucks, Testing Laboratories, Inc.
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7.4.3 Defrost the cold storage unit if necessary. This may be done prior to adjusting the "

thermostat if there is severe icing of the unit and it is obvious that this is the cause of
the temperature deviation.

7.4.4 If the above fail to correct the problem, contact the laboratory maintenance personnel,
the departmental supervisor or QA to arrange for repair.

7.4.5 Ifit is determined that professional servicing is required this may be arranged upon
direction of one of these individuals or another senior supervisor. If professional
maintenance does not correct the problem; the unit may need to be replaced, again at
management discretion.

7.4.6 Samples must not be stored at inappropriate temperatures. If the problem is not
quickly solved, samples or standards must be transferred to another cold storage unit.
If it is determined that samples were stored at inappropriate temperatures for an
extended period, it may be necessary to contact clients to determine the course of
action they would like us to take regarding their analyses. This should be coordinated
with QA and project management. Standards which have been inappropriately stored
will generally require disposal, generally at the discretion of QA and/or department
managers.

7.4.7 Any corrective actions (including simple adjustments) must be noted on the Cold
Storage Temperature Log (Appendix B).

Laucks Testing Laboratories, Inc.
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Laucks Testing Laboratories
Thennometer Calibrations

1999

Cold Storage I I I I I

Ical. Date i
FC·53631 IThennom.! Correction

[Location IID , i !Serial No. NIST reading I Reading i Factor

C01 Iinorganics I ERTC04156 05/10/19991 1.9 2.1 -0.2

CO2 I IGC residues I Inone 05/10/1999 2.01 2.0 0.0

C03 extractions 18801679 05/10/19991 2.0 1.8 0.2

C04 I IGCVOA I 18803987 I I05/10/1999 2.0 2.2 -0.2

C05 Iinorganics 1802580 I 05/10/1999 1.9 1.51 0.4

C06 Iwarehouse 18804765 05/10/1999 2.0 1.4 0.6

I
I I

R02 . - GC Semi Stds. 18803534 05/10/1999 2.0 1.8 0.2

R04 GC/MS whse. 18800906 05/10/1999 2.0 1.9 0.1

R06 extractions 8801708 05/10/19991 2.0 1.8 0.2,
11/15/19991R07 extractions 18804059 4.0 ._. 4.0 0.0

R08 Inorganics 803021 05/10/19991 1.9 1.8 0.1

R11 1929 warehouse 8801342 05/10/1999 2.0 2.0 0.0

I i
W01 940 Walk-in 18803928 05/1 0/19991 2.0 1.8 0.2

W02 1921 Walk-in i8801919 05/10/1999 2.0 2.1 -0.1

I I I I
F03 I IGC semivolatiles 188808959 105/11/1999/ I -11.3 -12.0 0.7

I IGC semivolatiles I I

I 05/11/19991F04 188809215 -11.3 -11.3 0.0

I , I

05/11/19991 -12.71F05 lGC/MSVOA 188806608 -11.3 1.4

F06 GCNOA 188808543 05/11/19991 -11.31 -12.0 0.7

F07 I /GCNOA stds. I 188808765 05/11/19991 -11.3 . -12.0 0.7

I I I IErtco 5236
I

I
i

i 05/11/19991 -11.3 -12.41 1.1

I
I

IErtco 4268
I

IF08 1929 warehouse 05/11/19991 -11.3 -11.3 0.0

I
I

05/11/19991IErtco 5034 -11.3 -12.5 1.2

I I
Hg thermometer Sample entry 8CR2 05110/1999 2.0 1.8 0.2

IR Thermometer (ITT-330) Horiba 226099 05/10/1999 1.6 1.7 (at E=82)

spare VWR 172101 05/10/19991 1.9 0.6 1.3

OvenlWater.

I
FC·53631 Thennom. Correction

bath/Other 10 Location Serial No. Cal. Date NIST reading Reading Factor

WoJR 1320 I WoJR 61019-204 06/2211999 retired 6/22/99 101 103 -2.0

WoJR 1320 main lab brown hood I F22641 06/2211999 101 102 -1.0

Thelco 2 06/16/1999 101.0 101.5 -0.5

VWR 1310 3 06/16/1999 101.0 100.0 1.0

VWR 1330F I#4 Univ. Enterprises L12-004 I06/16/1999 101.2 100.8 0.4

WoJR 1370F I 5 06/16/19991 101.2 101.2 0.0

back watertlath (ASTM 1F) WoJR 02429 06/16/1999 101.2 211.5F 2.7 F

front watertlath WoJR 61066-046 06/16/1999 101.2 97.2 4.0

I
, I

WoJR 1300 U (TOC rooom) ISPER Sci. 106 06/16/1999i 101 1021 -1.0

Page 1
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. Laucks Testing Laboratories
Thermometer Calibrations

1999

Cold Storage i
ILocation

I I I I FC·53631 I Thermom. CorrectionI
10 I I [Serial No. ICal. Date NIST reading I Reading Factor

I
Pensky Martin (ASTM 9F) VtNR 61091-001 06/16/1999 100.8! 213 F 0.4 F

VtNR 1305U I TSSfTDS area I F 14547 06/23/1999 101 1 1001 1.0

VtNR 1300 U (Extractions) IF 14506 06/2211999 1001 97 3.0

Blue M (Extractions) F 14669 06123/1999 101 i 102 -1.0
I IEnviro-Safe . 6 11/11/1999 99.51front wateroathl 102 -2.5

I I
BOD thermometer 1 OS/21/1999 2.6 2.8 -0.2

. - I
Napco Oven I SPER Sci. 06/16/1999 101.2 100.5 0.7

Digestion Area I IPolyscience USA 06/16/1999 100.81 103 -2.2

VtNPASTM 9F I 09107 06/16/1999 I 100.8 '- 216 FI (-2.6 F)

ERDCO I ISetafiash 1SF5531/85A038 06116/1999 100.8 214 F (-.6 F)

ERDCO I ISetafiash 1SFA5531/151831 06116/1999 100.8 213.4 F 0.0 F

I I I
spare i F22716 06/2211999 1001 100 0.0
spare I F22592 06/2211999 101 ! 98 3.0
spare I I F22731 06/2211999 101 ! 97 4.0

Page 2
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Correction Factor (add this number when recording the thermometer reading): °C

.,
Cold Storage ID #:, _

Location: _

.Cold Stora&mperature Log
Laucks Tes~~~aboratories,Inc.

Th~nnometer ID: _

Year: 2000

~

Month: Month: Month: . '
Day Time Temp. Initials Actions Time Temp. Initials Actions Time Temp. Initials Actions

I
2
3
4
5
6
7
8
9

10
II
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28 i
29
30
31

Record Time and Temperature in the proper blocks and initial the entry each day of normal laboratory operation. Q:\TEMPLATS\LTLFORMS\REFERFRM.DOC
If refrigerator temperatures exceed 4°C±2"C or if freezer temperatures are warmer than ·IO°C, corrective action must be taken.
Corrective action includes I) Adjust the temperature of the thermostat 2) Defrost the refrigerator or freezer

3) Contact the appropriate laboratory maintenance personnel, the departmental supervisor, and/or the QA Officer
4) One of the above may decide that professional maintenance is necessary or even that the cold storage unit must be disposed of.

Any and all actions~ be recorded on this log sheet. If there is insufficient room, mark on the back of the page with the date the action occurred.
Samples MUST NOT be stored in units which are not maintaining the proper temperature.

12/21/99
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.~
Thermometer ID: Horiba 226099

Location: Sample Receiving

Infrared Thermeter Daily Check Log
Laucks Testh.:;Jaboratories, Inc.

Checked against standard glass thermometer: BCR 2

Year: 2000 Emissivity Setting:~

~

12n1/99Record Time and Temperature in the proper blocks and initial the entry each day of normal laboratory operation. Q:\TEMPLATS\LTLFORMS\lR CHK I.DOC
If IR thermometer exceeds :t:2·C of the standard glass thermometer, corrective action must be taken. Corrective action includes -
I) Change batteries 2) Clean erlenmeyer surface and read again J) Contact the appropriate laboratory maintenance personnel, the departm.ental supervisor, and/or the QA Officer
4) If the IR thermometer is not working properly, the glass thermometer must be used.
Any and all actions MUST be recorded on this log sheet. If there is insufficient room, mark on the back of the page with the date the action occurred.

Month: Month: ,

Glass IR Glass IR
Thermometer Thermometer Thermometer Thermometer

Day Time Temp. (OC) Temp. eC) Initials Actions Time Temp. eC) Temp. (OC) Initials Actions
1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26 i

27
28
29
30
31

- . - ._-
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.. 1.1 Introduction -

1.1.1 The maintenance of instniment logbooks isesseritial to monitoring instrument

'" performance and throughput and in tracking analyses. It is also important to confirming

instrument perfoiniance at the .time of spedfic analyses and in monitoring ongoing or..

periodic performance degradation and the steps taken to correct or prevent such

occurrences. Several systems are in place at Laucks, the differences being primarily_~__

depende.tlt on tlle specific instrument and analysis types. This SOP will di_scusswhat is .

expected in each. .

,

,

1.2 Scope
.' .....

. .
. . . , .' .

1.2.1. This SOP, primarily:addtesses instrument run log maintenance, maintenance manuals and

other logs not addressed.in qther SOPs. Standards log, for instance, arediscussedin the

standardsSOP, LTL..:I013. Analytical balance logs are discussed in that SOP, LTL-I005.

Cold storage logs are discussed inLTL" 1006. Control and monitoring oflogbooks·and·--·.·--·-·-.'--~:

general items pertinent to all logbooks is discussed in Laucks SOP LTL-l.O 19.

1.3 Definition of Terms

1.3.1 . Logbook- AnY'boundor unbound document that fo~s a record ofactivities and'

pertinent data regarding an activity including' but not limited to maintenance logs,

standards logs, reagenfchemical.logs, analysis logs including instrument outputs' ...

(computer generated or strip chart recordings), balance ari<;l temperature logs, or any other

•. '. regularly maintai~ed record of activity.. ' .

~ Equipment List and Standards

2.1 Equipment

2.1.'1 . maintenance logbook, analytical run logbook (where appropriate) or other applicable

logbook

2.1.2· pen (pencil is NOT aliowed)

.. i. Operation procedtires' ..

3.1 All Logbooks
. .

. .

. .
. .

3.1.1 All logbook.' should be numbered and controlled according to procedures outlinedin

Laucks SOP LTL-l 019. It is the analysts responsibility before initiating any new

============.....===========
Laucks T("ing Laboratories. Inc.
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, logbook to ensure that the logbookhas been identified and given a logbook number by
QA. See LTL-I 019 for further detail.

,3.1.2 NOTE: All errors in all logbooks must be altered by a single-line crossout which must
also be initialed and dated. No erasures, overwriting, white..;out or multiple'-line crossouts
(blacking out) are acceptable. ' ' ,

3.1.3 NOTE: Empty space in logbooks 'must be lined out (preferably with 'a Z for large blocks
of empty. space). This mark, as with error correction, should be initialed and dated.

3.2 Maintenance Manuals

3.2.1 All instrumentsat Latlcks from GC or GCIMSsystems to ICPs, AAs, , ,
spectrophotometers, ion chromatographs, etc. have instrument maintenance manuals, '
associated ~ith the specific instrument. '

3.2.2 Maintenance manuals are bound notebooks with the specific iristrument and, if
appropriate where multiple similar instruments are involved, instrument names or '

, numbers printed on the outside cover. if there are rimltiple books for an instrument,
which may be the case for instruments which have been in service for a long time, ' ,
especially if they have required extensive, ongoing maintenance, the notebooks should be
clearly numbered on the cover as #1, #2, etc. ' ,

,3.2.3 As a general rule, loose leal or 3~ring bound notebooks are not acceptable., The exception
to this rule is for maintaining copies of professional servi'cecall paperwork or if specific'

" forms have been created fot monitoringmainterianceactivities. Such paperwork must be '
dated. Note of the service should still be made in the bound notebook associated with

,that instrument and the identifying number on the service log noted in the maintenance
manual.

3.2.4 With a few basic rules, these maintenance manuals are free-form with no specific format
but MUST include any and all maintenance associated with the particular .instrument. '

~ .2.4.1 Each entry should be INITIALED by the person making the entry.

3.2.4.2 The maintenance manual must contain the DATE any service or maintenance was
performed on the instrument and exactly WHAT that operation was. This includes
everything from changing a part to cleaning an instrument orifice or changing a '
chIomatographic column or instrument tubing. It should include everything from the

, simplest maintenance '() the most complex, including any professional service calls. '
. '. .

Laucks TestingLc, !)oratories, Inc.
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,

·3.2.4.3 Where maintenance is routine; sonie books use co"des for the most common service

operations. These codes must be clearly defined either on the front, inside cover ofthe

maintenance manual or on the first page. If there are multiple books, these codes must be

so defined in EACH book. . .

. .

3.2.5 If the maintenance was performed because ofa specific problem (not just routine, ..

ongoing maintenance) the problem should be described in at least one entry in the .

~aintenance book as well as the work performed at anyone time, and the outcome of that

maintenance, thatis whethero~not itwas successful or what occurred when the work was

.perform~d. .

"3.2.6 In order to aid in monitoringinstrument performance changes, service orequipment·

changes may also be noted in instrument run logs. However. this information is ..

supplementary. ALL maintenance must be recorded in the maintenance manual.

3.3 Instrument Run:-Logs

3.3.1 Instrument run-logs come in two essentially different forms, with variations depending

· upon the specific instrument. In' any form, a copy of the daily run log must accompany

the data from each'laboratory workorder for any samples associated with that sequence.

3.3.2 . GC, GC/MS, HPLC, GPCand other run-logs are in bound, pre-printed, sequentially

page-numbered books. They lire identified by the. ~pecific instrum'ent tYpe and,' if '

. appropriate where multiple similar instruments are involved, instrument names or .

numbers printed oli the outside cover.' If there are multiple books for an instrument.

which will be the case for instruments which have been in service for very long, the "

notebooks should be clearly numbered on the cover as #1, #2; etc.,
.: '. .

.3.3.2.1 Run logs must identify the method being run either at the top of the page, or if more than

one method is being used for any sequence, clearly marked by the sample entry. It is

. recognized that' it is 'in some cases 'possible to use different methods, which may only be

, different in the way a 'calibration is interpreted or validated, It may even be that two

methods are essentially identical. However, in these instances, the logsheet should'

· clearly indicate for which method a particular sample is being analyzed.

3.3.2.2 Instrument run-logs should inciude places to record all relevant sample arid data file IDs,

, peIformance criteria, sample type and size, additional conunents pertinenUothe speCific

analyses, and analyst initials. An appropriate infomiation must be filled out and the,page

· dated. Examples of current logbook forms (at the time of this writing) are located· in

Appendicesl(GC!MS);U (GC and HPLC), and III (GPC). These forms should be

considered examples and nol as the only forms used by Laucks for this purpose. These

forms may'change with approval of the' department manager and QA. .Altho,ugh this SOP

Laue::'-,,' Testing Laboratories, Inc..
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will nbtthen be considered invalid, new example fonns should be incorporated into th~

next revision.

3.3.3 In addition to the appropriate header infonnation for each analytical GC, 9CIMS, HPLC,
GPC. or tither run, all of the pertiner:ttinfonnation should be filled out for each injection:

3.3.4 Th~ standards, s~ples, calibration checks, reference materials, QC samples, etc. should
be listed~~ that~ were analyzed.

3.3.5 .Logbook infonnation should be either compl~tely 'filled out, or a logbook designed to,
· incorporate all -of the pertinent elements for that analysis so that all fielqs are filled ·in.

Logbooks should contain .allof the necessary infonnation to track what analyses.
occurred, the processing order, and critical run parameters (such as what GC column was '
iIi use).

·3.3.6 No empty space should· be left between daily logbook entries. The end of the analytical ,
sequence should be clearly marked and empty space on the page crossed out, the accepted
practice being with a"z" which covers the entire space being crossed out. This"Z"
should be initialed and dated by the analyst making it.

3.3.7 Th~ other type of run-log typically in use is the individual, loose-leaf in·strument ru~-log
printout. Where the instruments themselves don't produce such printouts, handwritten
run-logs are produced by the analyst. These are the log types typically in use in the .
Inorganics area of the laboratory.

· '. . . .

3.3.8 A· copy ofthenin~log is included with each data packet associated with that run.·

3.3.9 ' As with the bound book fonnat,the samples, standards, calibration checks, reference
materials, etc. should be identified and listed IN ORDER. ,.

3.3.10 .Infonnation critical to identifying the analytical run (date, analyst; analysis type) must be
included in the header infonnation. If multIple analytical runs were made in on~day,

they must be identified as run #1, run#2, etc. If the instrum~nt is capable of time
stamping run data, this option should be utilized, although it need not be included in the
run-log itself.· .".

3.3.11· Where po~sible labonitorypractice is to maintain ongoing run-logs for inorganic
instrumentation. The daily run-logs are included with all data. ,Records which do not

· lend therrtselves to being kept in' a pre-printed bound logbook may be c()llected ina 3-~irig

· binder in an organized fonnat butD.Q1.unbound or loose-leaf. After sufficient logs have
been collected,' they should be bound with the laboratory comb binder. These logs should
be given QA logbook IDs as described i~ La~cks SOPLTL-I019, .

Laucks Testing Laboratories, Inc.
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3.4 Other Logbooks

SOP No:
Revision:
Date:
Page:
Replaces:

. LTL-I007
2

5/13/98
7 of 16

LTL~0045

3.4.1 The same general principals used for the above logbooks apply to any other logbook,··
unless otherwise defined in a specific SOP.

3.4.1.1 Entries should be initialed and dated..

3.4.1.2 Empty space between entries should be minimized

3.4.1.3 Errors and empty spaces should be 'properly crossed o~t, initialed and dated.

3.4.1.4 Pages are preferably sequentially numbered but if this is not practical, at least dated
and/or time stamped. . .. . .

3.4.1.5 The logbook should identify the operation being monitored.

3.4.1.6 The pages in the logbook should contaIn all appropriate information needed to identify
the activity and all applicable spaces should be completely filled out.

,: . 3.4. L7 The logbook should be given a QA ID number as described in· LTL-l 019.

,
Laucks Testing Laboratories, Inc:
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.. GCIMS Run· Logs

SOP No:
Reyision:
Date:
Page:
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. IS ISS Amt: 1~of Jiglml
"IS ISS Ref' :,---.,;__.....;-.__
Olte: _

AnalYlt: ~.--,-~,...
Calibratlon"Std Ref.: _
Spike Sol'n Ref.: _

<5.U1l
'"I


I

I
.1

I

I

•

•
FILE 10

-

laucks TlJIiili.abs, Inc.
.GC/MSVOA~entRun log

624 8260 524 81M ClP-low ClP
SAMPLE 10 I INJ. TIME I SAMPLE

AMT
OFT pH1

COMMENTS

I

•
•
•
•
••

, OF a 1 unless otherwise Indicated.
2 pH • 2 for waters unless otherwise noted.

••• __.or ._ •••

," .. , ""r .
: I



File 10 . LablD InJ. Time Sample Info Dilution Comments AnalV5

1

2

3

4

.\5

6

7

8

9

10

11

12

13

14

15 '.

..
18

17

18
~.--,

i1

IS Sid 10_. ---
CCV 10, _

OFTPPIO, .....;,-.-__

Laucks Testing Laboratories

GC/MS Semlvolatlles Injection Logbook

. Page: 56~.~
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GCIHPLC Run Logs

SOP No:
. Revision:
Date:
Page:
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2
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11 of16

LTL-0045
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Analyst: __.,......,.__.,......,._

Laucks Testing Labs·

GC VOA Instrument Log . .

, Date :.-.;....,- "'----~ ••
Chromatography Ref. Page: _ Calibration Reference : "'----~__

..

File # Sample ID. pH Sample STD ID/AMT SURID Comments
Vol/Wt

.

., ..

..

I
I

I ..

I
I

I

..

I

-.

PACE:

•••

•



. Date : ------
Column 1.:

. Column 2:

LAUCKS TE.S11NG LABORATORIES

INS'I'RDHENT LOGSHEET

.. Analyst : _

instrument m : -------
Inje~ion Volume: 1U.

calibratiOn Standard. ReferenCe : __

... ".
Sample· ID DF . Comments

..--
I

'.~ 125



LAUCKS TESTING LABORATORIES

HPLC INSTRUMENT LOGSHEET

..

.'.
. Analyst

Instrument ID :

Injection volume ____. ul

Cate .

Column : __

Solvent

Calibr~tion Standard Reference

." ~ .
I t. :

FJ..J,e ID . Sample ID DF IMatrix I Comments

.'

•••
.0153
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..Appendix III

. GPC Run Log

SOP No:
Revision:

. Date:
Page:
Replaces:

LTL-IOO?
.2

5/13/98
15 of 16

LTL-0045

. .
-7·-~"·'-----·------------.

. .
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deg F:

em/min

Volts

AUFS

psi'

psi.

psi

psi

psi

mllmin

N2 Pressure

tank. high

tank, low

line, I'
, Rinse Press.

Sys.' Press.

Flow F:.ate'

Temp

ChartSpMd

Chart Full Scale

IN Detector
Column 10 •

Operating COnditions:

•
Laucks Testing,Labs, Inc.

GPC: Bench: Sheet

-

Date"

Cal. Ret '

,Analyst

Case *
SDG *-
Matrix

Program

, Load Time

Dump Time

Collect Time

Wash Time '

Intermed Aliquot Volume, Final'
, Port: LTL Number Client 10 Vol (ml) Clean (ml) Collect (ml), Vol (ml),

1
2
3
4
5

'6

7

8
9

Ii 10
,

; 11
-

12
13
14
15

.
16 ' ,

17
, ,

18
19 :

20
21
22 -
23

•
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L. Introductiop and Scope

1.1 Purpose

SOP No:
Revision:
Date:'
Page:
Replaces:

LTL-1008
5

6/22/96
30f14

4

1.1.1 The purpose of this SOP is to establish a system to identify, document and resolve out-of
control events.

, 1.2 Scope

1.2.1' An out-of.:control event maybe recognized by any membe~ofLaucks. When theyoccur,~------
the analyst, supervisor and Quality Assurance work jointly to solve and correct the '
problem. Out-of-control events are documented uSing an Out~f-Control-Event form or a
Corrective Action form, or in a few selected instances, on a logsheet with space '
specificaliy 'for such actions. 'Corrective action resulting from an audit is also ,dealt with'
using its own Audit Response form but this action is elucidated in an SOP specific to that

'process. ,

2.... Defipition of Terms

2.1 This section defme,s tennsand acronyms as they are used in this SOP.

, "2.1.1 Corrective Action: 'Action taken by an individual(s) to correct a problem as evidenced
by either the, failure of QC criteria or a more general problem which could _affect '
perfomiance of an analysis, the quality of service 'or other activity undertaken by the ,
laboratory.

, . .,

2.1.2 Out-of-con~rol event: Any occurrence or condition failing to meet Laucks QC
criteria or has the potential to impactdata quality. , ' '

2.1.3 QAlQC: Quality Assurance/Quality Control

2.1.4 Reagent blank: a measured\'olume of reagents used in a method.

,
2: 1.5, Method blank: a reagent blank that undergoes a preparation (digestion, extraction,

distillation, etc.) step prior to analysis.

2.1.6 RPD: Relative Percent Difference

2.1.7 LCS: Laboratory Control Sample

...__ ..... ---_.._." .. -
.~ . '

Laucks Testing Laboratories, Inc." '



. . l... OUT-OF-CONTROL EVENT PROCEDURE

. SOP·No:·
Revision:
Date:

. Page:
Replaces: .

LTL-I008
5
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4 ••
3.1 Identifying an Out-Of":Control Event

3.1.1· The following is a list of examples of out-of-control events. This is nota compiete list of .
all possible out-of-controlevents and many of those listed may be different for different.
methods. Specific criteria are given in analytical SOPs or in other QA documents: If

· there is doubt about whether a situation is out:-of-control and must be responded to, ..
consult with Quality Assurance.

· 3:1.1.1 GCIMS instrument tune criteria failmg to meet criteria

3:1.1.2 Initial calibration linearity,. depending upon the method used for calibration,
. correlation coefficient <0.995 «0.990 for some fuels· analyses) orpercent RSD
failing· to .meet method specifications.

3;1.1.3 Daily and continuing calibration verification or calibration blanks outside .
. acc~ptable· ranges as defined in their respective SOPs. .

3.1.1.4 . NOTE: If any of the above instances (3.1.1.1:-3.1.1.3) occurs, analysis is •
stopped. No sample analysis can occur until the event is back in control. A
corrective action form does hot need to be filled out for these instances if
identified at the analyst level and corr~cted .before any data are affected. .

·3.1.1.5 . Matrix spike, surrogate spike or·blank spike recoveries outside acceptable
ranges.

3.1.1.6. Unacceptabie RPD value for MSIMSDor du~licate samples.

· 3.1.1.7 Unacceptable values for LCS's and QC samples.

3.1.1.8 A reagent blank containing a target analyte gr:eater than the method reporting·
limit. . .. . . . .

3.1.1.9 A method blank containing interference or a target analyte at a concentr~tion
greater than or equal to the method reporting limit.

3.1.1.10 Note: Samples which contain target analyte levels which are greater than 20 .
times the blank or which contain none of th~ offending analyte may be
considered acceptable. . .

Laucks Testing Laboratories, lrzc.

•,
.~ . .



SOP No:
Revision:
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3.1.1.11 A sample received, prepared or analyzed past holding time.

3.1.1.12 A sample depleted before all required analyses are completed.

LTL-I008
5

6/22/96
'5 of 14

4

I.

3~1.1.13 An extract blown down to dryness, spilled or'othen:vise compromised.

3'.1.1.14 Contaminated reagents, and glassware.

3.1.1.15 Equipment malfunction or instrument failUre, such as' col4 storage unit
temperature outside acceptable ranges aildthe loss of data acquisition. '

3.1.1';16 Record keeping omissions, errors, and deviations from the record keeping
standard operating procedures are also out-of-control situations .'

3;2 Responding to an Out-Of-Control Event

3.2.1 When an out-of-control event is recognized, each individual involved with the analysis. in
question has an interactive role and responsibility~ these are as follows:

3.2.2 Analyst:
, .

, .
, . . ..

.- . .

3.2.2.1 ' Must be able to recognize QC failure and immediately take the proper action or,
if unsure ofthe appropriate response, notify the s~perVisorand work with, the
supervisor and Quality Assurance to.solve the problem; ,also maintains QC
charts.

. 3.2.2.2 The analyst is also responsible for performing the following steps to correct the
problem:

3.2.2.3 .. Examine allcal~ulations for correctness

3.2.2.4 Examine bench sheets for correctness

3.2.2.5 Check instrumentation and operating conditions to preclude the possibility of
malfunctions or operator error '

3.2.2.6 Verify integrity of spiking solutio~, laboratory control sample, or calibration
standard .

. 3.2.2.7 .Re-analyze the sample

Laucks TestingLaboralOries, Inc.
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. . 3.2.2.8 Take other actions as "noted in the specific analytical SOP.
. .

.3.2.2.9 . If these steps do not yieId acceptable results, ~onsult the supervisor.. ' .

3.2.3' "Supervisor: .

LTL:.I008
5

6/22/96
60£14

4 •
3.2.3.1 Must review all analYtical and QC datil for reasonableness, accuracy and clerical .

errofs;also responsible for QC charts. Some of the above "duties may be
assigned to others, with supervisory oversight, ifthose others have been trained

" to observe the conditions which would initiate further investigation.

32.3.2 In an out"'Of-control event, the supemsor works with the analyst and Quality
Assurance to solve the problem and prevents the reporting of suspect data by .
stopping work on the analysis in question and insuring that.all results that are

. suspect are repeated, ifpossible, after the source of the erroris determined and
remedied.

3.2.3.3 If corrective actions.do not yield results'which meet specifications, it may be
determined that sufficient"action has beentaken. The supervisor and QA will •
approve. of such decisions and ifit is determined that the data quality ~ould be
impacted, the.supervisor will ensure' that appropriate comments are reported
with the data to the client.

3.2.4 Quality Assurance:

3.2.4.1 The Quality Assurance Officer or designee will work with supervisory persoririel
and/or analysts to solve out"'Of-control situations which are not routinely
corrected at the bench;

. 3.2.4.2 . In the event that an out-of-control situation occurs that is unnoticed at the bench
or supervisory level, such as perfonnance failUre on a blind QC sample, Quality
AssUrance will notify the supervisor, help identify and solve the problem where
applicable, insure the work is stopped on the analysis and no suspect data is
reported.

3.2.4.3 Finally the Quality Assurance Officer or designee must review and approve all
corrective action reports which cannotbe resolved. If corrective actions do not
yield results which meet specifications, it may be detennined that sufficient
action has been taken. The supervisor and QA will approve ofsuch decisions.

.Laucks Testing Laboratories, Inc... .'
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~ ..

3.2A.4 If it is determined that the· data quality coUld be impacted, the sup~rvisorwill
ensure thai appropriate comments are reported with the data to the client and QA
will review said comments.'

3.2~5 . Project Manager:

3.2~5.l 'The Project Manager is responSible for notifying the client of out-of.,.control
~vents, such as missedholding times, raised reporting limits, matrix

. interferences, etc. whichcannot be resolved ·without potential impact o~_~i!h~L ~__
the data quality,·the agreed upon or routinely reported results, or the timely and .
expected delivery date. It is not necessary to contact the client for events which
are correctable andda notimpactthe fmal data quality, holding times or tum-

. around unless specifically requeSted by the client

3.3 Corrective Actions .

3.3.1 . Appropriate corrective· action depends on the typeofanalysis~ the extentofthe
discrepailcy, and whether the event isdetenninant ofnot. The corrective actioii''tcYbe-:

L

:---'~.-.

taken for analytical QC failuresis usually described in the specific analytical1l1ethod but
may also be determined by either the supervisor, Quality AssUrance Officer, or by both in
c~nference,.if necessary..

3.3.1.1 Some items may n·ot necessitate direct intervention of QAwhere standard
practices are in place for some events, where the SOP or project or program
QAP itself dictates the corrective action and where the action taken is the most
conservative response practicat. These types .of events may be considered to
have automatic QA approval and may not even require the completion .ofany
related out-of-control event fonns.

. . .

3.3.2 A corrective action can be as extensive as replacing a complete lot of contaminated
.. extraction solvent, re-extracting andre~analyzing a complete batch ofsamples, due to·

reagent blank contamination; or as simple as recalculating a'series of results because a
wrong dilution factor was applied~ .Again, the appropriate corrective action must be
detennined on a case by case.basis.

3.3.3 . Data cannot be released until the system is in control orthe QC failure can be attributed
to a cause other than 'method perforniance. In the event the out':'of-control event is due to
.matrix problems in the sample, and the system remained outof control, the data.is
flagged and supporting documentation· is released to the client.

Laucks Testing Laboratories. Inc.
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3.3.4 Corrective actions are considered adequate when the problem has been resolved and data

can be reported or other actions taken from an in-control condition. Alternatively, it may
be determined that the action taken was,' as a minimum, all that was required by the
method or that no further action was reasonable or possible that would improve the data.

. In these cases, the final decision must be approved by the supervisor and QA..

3.4 . Documenting an Out-Of-Control Event

3.4.1 This is accomplished by completing one of the following
• A Corrective Action (CA) Form (See Appendix 1)
•. A QC_DB Report Form (for Inorganics analyticat QC only, see Appendix 2)
• .An Out-Of-Control Event (OOCE) Form (lab use ortly, see Appendix 3)
• A Sample Receipt Form (for sample receipt events, see Appendix 4)
• An Audit Finding Report Form (QA use only, not shown here, see audit SOP)
• or loggedonto a form which itself includes corrective actions (example, Cold Storage

Logsheet, see Appendix 5).

3.4.2 CA forms are general and are for documenting corrective action taken to correct problems
not associated with a particular analytical event.

3.4.3 Out-Of-Control Event (OOCE) Forms are filled out by technical laboratory staff only
and are designed for documenting analytical QC failures and associated corrective
actions. Where other forms, such as the Inorganics QC_DB Report Form, are used to
document that the QC parameters were checked, any failures of QC and the decision to
perform corrective action or continue data processing must be documented on the OOCE
form. The checklist may then be attached to the OOCE form for final data submission..

Note: It is not necessary for analytical staff to document actions which were taken
prior to processing samples or which do not affect reported data•

. 3.4.4 Audit Finding Reports areresponded to.by the assigned individual and signed offby QA
or a designated individual (see the audit SOP).

3.4.5 All OOCE and Corrective Action Forms shall be filled in completely by the person
.observing the event. Actions taken may be filled in by either the initiating person or the
person actually performing the corrective action. The descriptions ofth'e event and any
corrective actions taken. should be detailed and specific. The.OOCE form. provides check
boxes for most analytical events.

Note: Holding time violations due to laboratory error are annotated on the OOCE
form. Holding time violations occurring due to receipt of samples beyond the
criteria are documented on the sample receipt form only.

Laucks Testing Lczboratories, Inc.
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,

3.4.6 If the corrective action taken and annotated 00 the OOCE Form resolves the problem and
. allows data to be reported which is in control, the action is complete and only needs to be
sigried by the individual taking action and the individual initiating the action.

. .

3.4.7 If the corrective action taken and annotated on the OOCE Form does not resolvetbe
event and it is determined that no further action can or will be taken; the form must be
sigried by the analy~ supervisor, and QA.

3.4.8 Originals of all OOCE forms must be turned into QA. Copies must be included· in each
SDG or workorder in validatable packages and in the first workorder in the "samples
affected" column for non-validatable data packages. .

3.4.9 Any corrective actionstaken which could either impact data directly, help to explain
analytical deCisions that were made in order to resolve analytical discrepancies, or which
would help in the interpretation of the final data·packagemust also'be narrated,in the fmal
report. OOCE forms must be turned in with the data and thes'4pervisor creating the ..
narrative comment for that area will comment on any decisions resulting from failed QC
'which could impact data validity or iriterpretation.

Laucks Testing Laborarories, Inc.
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LaucksTesting Laboratories
Corrective Action Report

I) Problem Description:

.Response tasked to: ........ on _. ........_~---~

By: ~_____:_----- Response Requested By _
.._--_..._---_.------------.......,;------------.;------------2) Cause:·

3) .Action Taken:

Completed by _.:.....-....;.-. on ---.......-

o .Corrective actions will be·reviewed 30 days after completion to verify problem has been
. corrected..

.0 No further action necessarv

Reviewed by: .:.....- ·_on_........_....;... _

I) Penon IIlIU:wn~ COTTCCUve =on riJl out Pm 1 mc1lmy rill out Pm ; if thev =: ~wan: 0; the: c::wse
2) OrilJinal ~oCs to penon. w1tcd with a rc:sponsc: one copy gocsto QA Officer ·~d ~oUlcr kqn by penon initialinlJ totftClive ar:la0rl
3) Penon uskcdcompldan::sponse in~ 2 (ifnoc prev;ous.Iy c:ompla.ed) and Pm3. $ilJllS n:::sponsc. mid mums ocipw to pa:soa initiating:ldion
4) Person iniLiatin~ ~on d.eurmines if~on.corftCIS the problau and si!J= "Reviewed by." [faalon was illSufficiem. remru to lbe: penon dJarIc:d
with~ wilbou&si~g.· ..

- S) CompICled ocigjna.l goa to QA Officer .. --'-"",.'.-"-

111.W94
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Laucks.Testing Laboratories

QC_DB ReportForm
. .

Analyst._· _

Checker _

Test Code .---

QC Exceeds Control Limit Corrective
-.J ifyes . . Action Approved By _..

"' .'

____96 _

__---'-96 _

___·96 _ D·
D

~__96_··---...,;,....._ D

D
D
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.. OUT OFCONT.VENTFORM .~

_ Holding time missed (describe beiOlY) .
_ Blank ~MDL_' RL_ CRQ/DL_
_.Spike Recoveries do riot me.et criteria
_. _ Duplicate RPDsdo not meet criteria

MS/MSD Results do not meet criteria _'%Rec _ RPD
_ BS/BSD Results' do not meet criteria _%Rec RPD
_. Analytical Spike recoveries do not meet criteria

Standard Additions do not meet criteria
_ LCS or 'Blank Spike Recoveries do not meet criteria
_ Surrogate Recoveries do not meet criteria

.Calibration Corr.·Coefficient does not meet criteria
Calibration Verification does nolmeet criteria _._Init _ Cont.

_ Recovery Retention time
.._ Tuning fails criteria

ISTD fails criteria
_ Calculationffranscription error
_._ Other (explain)

Cor~ectlve Actlo~: (check all that apply). .

o Metals
o Wet Chemistry
o Extractions"
o Data Management

···$.~Pl,~~:·~ff.~¢ted·:
.(Wofkorder:&i.
:'$.~~l.~Na.~~¢~s;) .
;~;~;~~;;~;:~':':;;;~::;:;~;;i~~;i;:;:;ir/~~i)i)(?!): :;:;;:(::;;.:. '; :', ;'
::::::~::t:(:::;;;:::;:;~\?~: ,:\t: >: ::':.';': :~: ,:':.

....:.:.: :.:.:.. -..: -' :- :-.. ,.'.,"

No:.....,- _

QA

Client Services'

Noti(ied:

Rerun Results Reported

Original Results Reported

Check One:

_ Repeat Calib~ation

. Made new standards
_ Reanalyzed, Date: --'-_-'--__
_. Sample(s) RedigestedlReextractedDate: ------

Results Recalculated
_ Cleaned System .

Ran Standard Additions
Notified Client .---------------_ Other (Please explain)

'%D

n GC/MSVOA
o GC/MSABN
o GCVOA
o GC non-VOA
o HPLC

Date Recognized:_~_'-- '--_'--__
Date Occurred:

-----,----'-------,---,---
Method: --------------'-----Initiated By: -'-- -'---'-_
Analyst: .'--__-,--_-,--_'------:- -'-__

"

Type orEvent: (check all that apply)

Date: _Reviewed 'by Initiator: -,-- ~---' ~Action taken By: ------------
Out of Control Event Corrected By: _ _,__-'----~---------____,_----------_,__----------:.-------'---

Corrective Actions Not Successful (signatureS required)

Analyst: -'-- --,----, --'---'- _
Supervisor: _

.QA Department:
.~ .
~

.Date:
Date: .
Date:
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Laucks Testing Laboratories, Inc.
SAll1PLE'RECEIPT LOG (1) CLP

. DATERECEIVED: ---,. _
.TIME RECEIVED: ---,.-:-
CLIENT NAME:_--:-_~ ~

SDG # ...,---_.,.....-__~_
COC # ------'--'----

Initial once samples are checked in__~

SAMPLE LOG:'IN DATE:
WORKORDER #: --------

CLIENT PROJECT: -...., _
AlRBll..L ATrACHED?:(#) _

. RECEIVED BY: -.--;.-.--;. _

Non-Conformance: (Check applicable item(s)) Ciient IDsmected:

o . (1) Not enough Sample sent for proper analysis. #~ affected:_-,,- ~ ~

D' (2) Sample Bottle received broken and/or cap not intact_~----------,...-_o (3) Custody seaJ:Absent . Presentflntaet PresentIBroken _.__~

o . (4) Any te~per.lture out ofcompliance:_'_:.::-=- ___
o (5) . Sample received outside of holding time.--'- -'-
o (6) Sample not properly preserved. pH =__.. Wrong preservative used. -'-~-,...---
o (7) Illegible sample mimbers or label missing from bottles. ~ _
o .(8) . Identification on bottle 'same as identification on paperwork:yes: no: _
o .(9). Incomplete instnictions rec~ived \\'ith sample(s). i.e.. ' .
o no Request for .-\.nalysis. no Chain-of-Custody. -.,- -.-_
o (10) Samples received in improper container:_---'----'- -.- _
o (11) Samples h,eld in field before receipt by Lab. Days (specuy>_---'- -.- _
o (12) Air Bubble(s) in _of__ samples for volatiles. analysis. ....,..... _o (13) 'Other ---'-_

CORRECTIVE ACTION: (Check ipplicable item(s»
Correction acti~m t:1ken by:

InititaJs Date
o (I) Client informed verball... (Client Services).'
o (2) Client informed by me~o/letter/fa.'( (Client ServIces).
o (3) Sample processed "as received" (Sample Entry)..
o (4) Re-sampling requested of client (Client Services).
o (5) Samples placed "on hold" until funher notice (Sample Entry/Client Services). _
O. (6) NOTE IN NARRATIVE. See temperature/pH login sheet (Sample Entry). _.,_---'-__

o (7) Other(Speci1Y)~-------_--------_

* When complete lwithin 2.+ hours of noncoltforrnance) forward to QA. Original to be forwarded to initi~ltor to be
included in transmittal tile. .
Comments:

/.'



Appendix 5

Example Logsheet (Cold Storage)

SOP No:
Revision: .
Date:
Page:
Replaces:

LTL-I008
5

6/22/96
. 14 of 14

4 •

•

:.
Laucks Testing Laboratories, Inc.



LAUCKSTESTING LABORATORIES INC.
Seattle, Washington

SOP #:LTL-l 009

Title: Blind Spike Program·

Revision history:
Number ~

LTL~0048 Rev 1.1 . 05/18/92
2 06/21/96

Written by: aF~A,dkJ-pp4
.. .. Haltrifberg, QA OffiC7j

Approved by: __1_0_~ A_._J_i_~_·....,;..",..~~' ........._._._':""'.__
. Karen Kotz, Laboratory Director.
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, ft', Cold Storage eratllre Log
',LaucksTesting oratories, Inc.

Correclion FaClor(add this nllmber when recordiugithether",ome,er reading): ·CYear:, l2..26
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" .L.. Introduction and Scope
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1: 1 Description

1.1.1 This SOP providesa description ofhow blin9 spikes are generated; what types of'
analyses are monitored, how results are evaluated and how Laucks handles out of
specification events.· .

1.1.2 .Materials may be from a multitUde of sources. The analyst will most often 'be aware that
the sample is a blind spike but in no case should the analyst know the "true" value of the
submitted sample. Onoccasion, at the discretion of QA, adouble blind sample may be
submitted (one which the analyst does not know is an evaluation sample).

1.1.3 This method is restricted to Use by, or under the'superVision of analysts experienced in
the technique described. Each analyst performing this method must have demonstrated
the ability to perform the described analysis. . . . .

1.2 Definition 6fTerms

1.2.1 Blind Spike, - A proficiency sample which may o~ may not be known as such by the .
analyst but which contains a target analyte with a value which is·not known..

1.2.2· Double-Blind Spike - A proficiency sample which is submitted to the analyst in such a
way that it is thought to be a routine sample and which contains an unknown amount of
target anal)rte.

L Equipment List and Standards

2.1 ·Equipment.·
. . ~ .... .

2.1.1 . Pipets, flasks, containers etc. necessary ~o prepare spikes for subinission.

. 2.2 Reagents

2.2.1 Deionized water, methylene cWoride and other solvents or preservatives that may be
.. required to prepare spikes. Some samples may be prepared by outside sources and only
. need to be submitted to the analyst . ,

Laucks Testing Laboratories, Int..



~ Safety precautions and Waste Disposal
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3.1 Safety Precautions

3.1.1 All standards, samples and sample solutions should be handled as' if they are hazardous
subStances. During the preparation of blind spikes, the analyst will be exposed to a
variety of reagent chemicals and solvents.' In addition,. preservatives contained in both
reference materials and in sample bottles may pose health hazards. The health effects of
these various chemicals may be ascertained by reading the appropriate material safety
data sheets C¥SDS). I~ is incunibent on the analyst to exercise due care and caution "
while executing this SOP. The'company will provide any protective equipment or
clothing neededto assure employee safety. '

3.1.2 Many solvents also pose a fire hazard andshould be treated with proper precaution.-,

3.2 Waste Disposal
, ,

3.2.1 Waste solvents are disposed in the appropriate waste solvent container:

3.2.2 No more blind spike material is used than is necessary for submittal of the sample so that
it will not present a disposal hazard.

3.23 . Waste segregation and disposal from the point of collection is further covered in the
Liucks SOP on hazardous waster disposal. '

'.4a,. Materials

4.1 Sources

4.1.1 Material's may be WS, WP (\r-other materials from an external performance' evalUatio~.
, Although these are not generated directly by.the laboratory, they are blind samples in that
, the expected values and in many cases the constituents themselves are not Icri.own to the

, analyst beforehand.

4.1.2' Standard materials may be purchased from a vendor, such as Environmental Resource
Associate~ (ERA), Analytical Products Group(APG), SPEX, Restek, Supelco or any
other reputablevendor.'

4.L3, Materials may be purc:hased either as PerfonnanceEvaluation samples (valuesunkrioWn
to the laboratory), reference materials (values known to the laboratory), or as standard
materials (values known to the laboratory). They mayalso be made up by superVisory or

"QA staff from materials of knoWn content. In any instance, the value of the' components

Laucks Testing Laboratories, Inc.
1
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4.2.1 Materials are stored as recomIIlended by the manuf~cturer, most often at a temperature of
4°C ± 2°C. Metals will generally be stored in dilute nitric acid and need not be
refrigerated.' ,-

Sa.. Operation procedures

5.1 Requirements and ,Scheduling

5.1.1 These requirements may be program and/or method-specific. -Laucks specific training
requirements and documentation are discussed in other SOPs and in the QAPlan.- This
SOP is intended primarily to document the practices and evaluation of results and not to
dictate the specific analyst requirements.

5.1.2 Initially (as part ofbeing considered able to independently perform_om analysis),an.-.-.---,.---
analyst may be required to analyze a single blind Perfoimance Evaluation (PE) sample.
,The analyst must process the samples independently, without direction or assistance in
order to be considered proficient.

'5.1.3 'On an ongoing basis, at'le~t annually, an analyst may also be reqcired to d~monstrate
continuing perf()rmance by analyzing a single blind PE sample.

,5.1.4 PE results may also be ~ed as a supplement to a method verification process in order to
verify the 'laboratory's ability to perform a method. "

5.1.5 These PE samplesmay be frl>m'aperformance evaluation study, such as an EPA Water'
Pollutio'n (WP) or Water Supply (WS) study, 'an independent vendor PE, such as
Environmental ResourceAssociates (ERA) or Analytical Products Group (APG), or it
may be prepared by an area supervisor from a known material. Blind PE samples will
almost always beprepared as aqueous solutions except in limited circumstances,such as
fuel hydrocarbons, where soil samples are periodically analyzed. ERA, APGor other
sources of materials will be, us,ed where components are not present in WP, -WS',or other
"official" PE sample~. Acceptable r~sults from programmatic samples, such as those for
HAZWRAP, Army Corps ofEngineers, or NFESC may be used to qualify analysts or to
otherwise demonstrate performance, even though in some instances an actual value may
not be provided'by the agency. ' , ,

" ./.'"

Laucks Testing Laboratorie,s. Inc.
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5.1.6 WP andWS program samples are analyzed semiannually (WP in approximately June and
November, WS in approximately April and September). Supplementary PE samples for
anaIytes not present in these samples (such asfuels or GCIMS semivolatiles) are
generally obtained from APG, ERA or a similar vendor and are generally analyzed along
with remedial samples (if any) resulting fromWP failures (results being obtained .'
approximately 3 months after submittal ofthe.WPs). Other external'PE samples'from
programs such as NFESC,.HAZWRAP, or the Army Corps of Engineers may be
analyzed at the discretion of those programs but be used for evaluation. The precise
schedule for submittal of all but programmatic samples is' at the discretion of QA in order
to meet laboratory needs to qualify analysts or methods or to meet other requirements.

5.1.7 One set ofPE samples may be used to qualify several analytical staff. For instance, one
person may extract a sample and be so qualified. Several analysts may process the
extract independently and also be qualified. If multiple analysts do process the extract,
however, there must be no' collaboration between analysts until the results have been
received by QA.,

5;1.8 In any instance, the values of the components must not be divulged to the analyst(s) prior
to analysis. Furthermore, if a PE sample contains one or more components from a multi
component analysis (such as a semivolatiles or pesticide mixture), the analytes
themselves must not be divulged. '

, ,

5.1.9 Blind spikes should be analyzed in at least duplicate so that reproducibility can be.
determined as well as recovery'. All results should be reported for each determination

,where the analysis was otherwise in control. Evaluation of replil;:ates is a laboratory
option and'is rarely required ofany external performance evaluation program.

5~ 1.10, Blind spikes are typically determined for the following analyses (in water excepts as
.• noted): ~ - '

'. rcp metals
• 'ICPIMS metals

'. .' Graphite' furnace metals (Pb, ~$, Se, ~l),
• . Mercury.
• GC Volatiles
.' GaslBTEX water & soil
• Diesel water & soil
• Petroleum Hydrocarbons (418.1) water & soil
• " Pesticides
• GC/MS Volatiles'
• GC/MS Semivolati1es

Laucks Testing Laboratories, Inc.
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• PNAs
• Explosives
• Cyanide
• Total Organic Halogens
• Total Organic Carbon
• Phenolics
• Ion Chromatography (F, Cl; NO), S04)
• NO/N02 Automated Cd reduction,
• others at the discretion of QA'

,SOP No:
Revision:
Date:
Page:
Replaces:
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2
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LTL-0048

, ' '

j .1.11 Where other method references are very similar to those above~ the same PE' analysis
may be considered adequate documentation for both methods. Other blind. PE studies
may be conducted at the discretion of QA. '

, 5.1.12 Sainples will be given a laboratory ID' number and test code when they are, submitted to
the laboratory and should be tracked in the same manner as aroutine, sample. Results

,will be compared against vendor-supplied, method-specinc, or laboratory~erived liritits ,
•as noted in the Evaluation and Reporting section. ..

~ Eyaluation. and Reporting
, '

6.1 Data Package .organization

6.1.1 Paperwork must be completed as it would for routine samples, documenting preparation, ,
calibration,andanalysis, and quality control. In addition, a summary page must be
completed with the results of the sample and any replicate analysis~ The summary page
must contain thefollo~ng elements: . ' ,

• Analyst,
f ol'• Date' 0 analysis • ' ' " ,

• Prepara~on Technician (where appropriate)
• DatePrepared '
• Analysis (Method·) ,
• 'Preparation (Method·)
• Components obtained from the analysis

-." Results obtained from the analysis'-
• Replicates (where applicable) and associated RPDs

,.; At the discretion of QA,arialysis 'cmd preparation methods may be conSidered sufficiently
similar to qualify for more than one reference technique. ' ,

Laucks Testing Lizboratories. Inc.
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6.2.1 The data Will be evaluated by QA with possible assistance from other supervisory staff.
Data must meet the limits supplied by the vendor, ifpurchased or supplied as part of a PE
program.. Iflimits are not given by the vendor~ method specific limits maybe adoptedor
the laboratory may choose to accept recoveries based on internal QC limits.

62.1.1 . All·relevant components must be identified by the anBlyst, although in a few limited
cases, similar components react in much the same fashion (Le. similar retention times oi
patterns). In these instances, at the ~iscretion.ofQA, the analyst may be aliowed to re
evaluate the analysis.

6.2.1.2 If the analysis is a multi-component mixture, the·results may be considered acceptable if
90% of the target analytes are quantified correctly.

6.2.1.3 Replicates will most often be evaluated where recovery exceptions occur or where it is
determined by QA or the area supervisor that this reproducibility is a critical part of the
analyst's evaluation·.. They will also be evaluated if it is so specified in the reference
method. .In these instances, the acceptability criteria are generally either the laboratory- •
derived RPD(s) or·the reference method-specified criteria.

. .

6.2.1.4 At the discretion ofQA, the data may also be evaluated for completeness and
docwnentation. .

6.3 Remedial Actions .

6.3.1' If the limits for the analyzed material have been exceeded, that perfonnance criterion Will
be considered to have not been met. In such case, the data will first bere-evaluated by
the analyst. If sufficient extract/digestate remains; this may include re-analysis.

. . . ~ .

6.3.2 If, after re-evaluation, the perfonnance criterion still has not been met, the results from
the entire analysis will be evaluated and if sufficient criteria have not been met, the
analyst may be required to analyze another blind PE sample. .

6.3.2.1 Instmie cases, the quality of the vendor-supplied materialmay be in question. In this
instance or in the case where no more of a specific material is available in a timely .
fashion, a second source of perfonnance evaluation material may· be used.

. . . .

6.3.3· Continued failUre may result in either or both examining the analysis/preparation method
for discrepancies or it·mayrequire re-training of the analyst ifit is detennined that the
method and instrumentation is functioning properly. In either case, actioh·must be

Laucks Testing Laboratories, Inc.
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initiatedimmedi3:tely to insure that accurate results are being produced for actual .
laboratory samples.

6.3.4 In the extreme case, it maybe determined after consultation with supervisory staff and.
laboratory management (including QA), that no analyses can be performed using that
method or that analyst until there is demonstration of adequate performance.

. 'L... RecQrd Keeping

7.( Analyst arid Method .

7.1.1 Records for all evalUations will be maintained by QA. Analyst evaluation will be
maintained in the analyst's training file.- Method evalUations will be kept separately but
.may mirror the analyst's evaluation. -.-

0\_.

Laucks Testing Laboratories, Inc.
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1.1 Overview.

SOP No,
.Revision:

. Date:
Page:
Replaces:

LTL-1011
4

. 1/30/98
30f24

3

1.1.2

. .

.In general, detection limits are the minimum amount of a target analyte that can be
measured andd€termined to be greater than zero.with a known degree of confidence .. For
purposes of this 'SOP, the known degree of confidence for MDLs Will be defined as the

· 99% level. IDLs are based strictly on instrument response and MDLs on a sample
processed through the entire preparation process. This SOP is based on information
provided in 40 CFR Part 136, Appendix B, Definition and Procedure for the .
Determination o.,fthe Method Detection Limit. Revisio"n 1.11 and in other sources such as'

· the EPA Contract Laboratory Program (eLP) Inorganic Statement of Work (SOW}-and--'---
· SW846.

1.1.3 Criteria for Precision and Accuracy (P&A) StUdies are generally defined in the specific
published method, particularly those in SW 846. Where criteria are not so defined,
Laucks has chosen to either use the criteria from similar methods or to set in-house
criteria based on the judgment ofsenior management and QA. Where two methods are .
the same in technical detail and one.does not provide P&A criteria, performance under

. the'guidance ofthe method with specifications may be.used to satisfy the performance
criteria of both. .

1.1.4 Control limits are determined initially for an analysis; generally using limits supplied in
·the method or defined by the program (suchas CLP)~ After sufficient points have been
accwriulated the laboratory performs a statistical analysis of the. data and computes the
control limits which are based on 3x the standard deviation of recoveries (for accuracy
limits) or relativ'epercent differences (for precision limits). In some instances, warning
limits may also be established using 2x the appropriate standard deviation.

. .

1.1.5 This SOP is designed for applicability to a wide variety of sample types ranging from ..'
. reagent water to.solidsconUii.ning theartalyte. The MDL may vary as a function of
sample type. Laucksrarely determines MDLson any matrix other than soil orwater.
Other MDLs may be estimated based on these studies.

Laucks Testing Laboratories, Inc.
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1.1.6 . This SOP requires that a specific, detaile'd analytical method exist. When detennining ,

MDLs and P&As following this SOP, it is imperative that all sample processing steps
included in the analytical method be included.

1.1.7 'Where a specific method has r~quirements exceeding the requirements of this SOP, that
method will take precedence. ',Where areference method has stated detection limits, these
are generally taken to he MDLs. This SOP is to be followed to validate a new method or
to validate a change in a current method.

1.1.8 MDLs should be detennined approximately annually for common procedures and as
ne.eded for procedures which may be perfonned on'an infrequent,basis.

1.1.9 PCB MDLsare to be perfonned for ,each PCB to be analyzed. At-least onePCBMDL
must be detennined annually and all PCB MDL detenninations must be perfonned within

.. . .' . .
~ ,

,~ years.

, 1.1.10 This method is restricted to use by, or under the supervision of analysts experienced in
the technique described. Each analyst perfonning this method must have demonstrated

, the ability to perfonn the described analysis except in the case ofP&A studies which are
used to demonstrate the competency of the analyst.

1.2: Method Description

1.2.1 Oetection Limits

1.2.1.1 For any metals method, the Instrument Detection Limit (IDL) must first be detennined.
The IDL may also be detennined strictly for infonnational purposes for other methods '
but is not required. The IDL allows the analyst to assess the precision of the
meaSurement system and to estimate the target concentration for the MDL study. IDLs
are generally detennined by analyzing 7 low-level standard repliCates on 3 non-

, consecutive days and averaging the sample standard deviations from each of the three
days.

1.2.1.2 In order to det~nnine MDLs, a minimum of seven replicate measurements are m~de oia "
, prepared sample matrix which contains approximately 1 to 5 times the estimated '

detection limit. 'A Student's t detennination is made forthe number of data points
available, usually 7 (6 degrees of freedom), and the resulting standard deviation' '
multiplied by that value to detennine the MDL .All MDL data are entered into th~·

laboratoryMDL database.

Laucks Testing Laboraiories, Inc.
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Note: The CFR states that the recoinmended conc~ntration levels used to determine the
MDL be one to five times the MDL. It later implies that a level of up to 10 times the
MDL is acceptable. Laucks considers up to 10 times the MDL to be an appropriate
concentration although limited exceptions to this rule may be granted as long as the
deviations are not great and they are approved by QA. '

1.2.1.3 Reporting Limits (RLs) are set by the laboratory as limits that can be reliably reported on
aconsistent basis with a reasonable degree of confidence that the reported level is,
accurate. ,These limits may be set atthe Practical Quantitation Limit (PQL) initially by
using a multiplier times the MDL.The mu~tiplier is often but not always defined in the

,,method. After initi<;ll setting ofthe RL, it is rarely changed unless significant changes in
the MDL occur which m~eit necessary to raise or lower the RL.

1.2.2 Precisi'on and Accuracy (P&A) Studies are studies performed in order to demonstrate the
'laboratory's ability to perform a method and ar~ also used to demonstrate analyst
competency to perform the method. 'They generally involve the~alysis of 4 replicates
spiked atconcentrations defined in the method. Where no method guidance is provided,

, 'the replicates should be prepared at concentrations of 10 to 50 times the MDL for each
analyte. Adequate performance is most often defined in the reference method, although if
the method performance ,has been demonstrated, analyst competency may be
demonstrated in comparison to laboratory limits.

1.2.3 Control limits may be specified in areference method or may be statistically determined
by the laboratory from existing data. In gerieral, laboratory determined limits for control
samples must not exceed method specified limits. If laboratory determined limits do
exceed method-specified limits, the entire system must be evaluated to improve method
perfonnance. In most instances, it is unacceptable for routine perfqrmance to exceed
method-specified performance even'ifthe laboratory is using method~specifiedcontrol

limits. This is because the laboratory cannot demonstrate adequate performance for all
samples on a routine, basis.

, ,

1.2.4 It is not uncommon for clients to speCify reporting or tontrollimits,in their project .
quality assurance plans. As long as they are achievable (i.e~ the requested RL Is not ,
lower'thanthe laboratory MDL), Laucks will generally comply with the'client'srequest
for, that particular project. " ,

1.3 Definition of Terins

1.3.1 Accuracy - The degree of agreement'of a measurement (of an average'of measurements
ofthe same thing), X, with an accepted reference or "true" value, T, usually expressed as

Lauch Testing Lab()ratories, Inc.
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the difference between the two values, X-T, or the difference as a percentage of the
reference or true value, I OO*(X-T)/T, and sometimes expressed as a ratio, XlT. Accuracy
is a measure of the bias in the system. Accuracy sha,ll be calculated as follows:

1.3.2 Control Limits - Control limits may be specified in a reference Method (either as
mandatory,or guidance limits), or may be developed by the laboratory using internal
perfonnance data. Control limits represent acceptance criteria for detenninit:lg whether
an analytical system is in control (functioning within acceptable guidelines). '

1.3.3 ' Control Sample - A QC sample introduce'd into the analytical process to allow
evaluation of the meaSurement system. In general, it is best to use samples of a matrix
similar to the samples being analyzed, where such are available. The control sample,
however, will generally be free from interferences other than those inherent to the matrix
itself.

1.3.4 Degrees of Freedom - The number of indepenqent estimates that could be obtained from
a specific set of data. 'In general, for a simple set of n independent values,

df= n-l'

1.3.5 IDL - Instrument detection limit - The lowest concentration of a target analyte that cari be
measured and known to be greater than the instrumental background with a known degree,
of confidence. It may be used as a starting point for selecting MDL study spiking levels.

1.3.6 MDL - Method detection limit - The minimum concentration of a substance that can be
measured and reported with a known degree of confidence (99% for our purposes) that ,- '
the analyte concentration is greater than zero and is detennined from analysis of a sample
in a given matrix containing the analyte.

Laucks Testing Laboratories, Inc.
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1.3.8P & A - Precision and Accuracy - This often refers to a:·study conducted to validate a
method or an analyst conducting a particular method.

1.3.9 PQL - Practical Quantitation Limit - The limit at which it is determinedthat the
constituent cannot only be detected but be accurately quantified~ This limit is usually 2

.. to·10 times the MDL but may be even larger depending upon the constituerit and the·
matrix. Factors are often taken from the published method·but may be set by the
laboratory if published factors do notexist. These limits may also .be used.as.theroutine..~__

. reporting limit (RL), unless otherwise contractually defined.

1.3.10 Precision - A measure of mutual agreement between individual measurements ·of the .
same property, usually wider prescnbed similar conditions. Precision is best expressed in
.terms of the standard deviation. Various measures of precisionexist depending upon the
"prescribed similar condi,tions". ..

. .

1.3.11 Reporting Limit (RL) - A value greater than or equal to the MDL or the IDL which may .
. be based on QA decision, the published method specifications, or project-specific

requirements.

1.3.12 Standard deviation - A statistical measure of the variability of a set of sample
observ~tions. For the purposes of this SOP, the sample standard deviation is used. This
is calculated using the formula:

s=
I(x~xY

n-:I

Where:
s ~ the standard deviation estimated with n-I degrees of freedom.

.. X j = sample value for replicate i

X =mean of all of the replicates
n = the number of replicates

Laucks Testing Laboratories, Inc.
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2.1.1

2.1.2

As appropriate for the given analysis..
. .

Personal Computer with access to a spreadsheet pro~~ such asMicrosQ'u Excel and the
laboratoryMDL database.

.' .

. .

~ Safety precautions and Waste Disposal

'3.1 Safety Precautions

3.1.1 . Refer to the specific analytical 'SOP for appropriate safety precautions:

3.1.2 . Waste Disposal

.Refer to the specIfic analytical SOP for appropriate waste disposal pmctices. Waste .

.segregation and disposal from the point of collection is further covered in the Laucks
SOP on.Waste Segregation and Disposal.

~ Calibration and QualityConttol
. .' .

4.1.1 . Calibration is as.appropriate to the specIfic method. No matrix spiking or other routine
. QA is required..'

.s..... Responsibilities'

. 5. 1 Analyst

5.1.1. Each analyst is responsible for verifying a valid MDt study was performed and is
available for each method they perform. In addition, each organic instrument analyst is
responsible for verifying a valid annualMDL was performed on each iIistrurneritfor,each
inethodthey perform. " .

. .' . . .

5.1.2 Each analyst is responsible for producing a one-time inItial demonstration of precision
andaccUfacy.

5.1.3 A metals analyst is responsible for assuring thata quarteriy IDL study is produced on
each instrument.

5.1.4 Each analyst is responsible for labeling MDL and P&A studies appropriately.

Laucks Testing Laboratories, Inc.
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5.1.5 Each analyst is responsible for turning ina legible MDL, IDL, and P&A'study to their
superVIsor fot review and approval prior to final submittal to QA.

, ' I
J

5.1.6 All of the analyst activities should be coordinated through the area supervisor.

5.2 Sllpervisor or ,Senior Anaiyst

5;2.1 Each area supervisor or senior analyst is responsible for coordinating the effective
completion of the required studies. This may include but not necessarily be limited t()
helping detennine appropriate concentration levels, coordinating' the completion of the
study within the timeline required by the method and/orthe QA department, and

, scheduling the study around'the analytical workload. '

5.2.2 ,It is the responsibility of the area supervisor or senior analyst to insure that'the analyst is
'perfonning the s~dy withi~ the guidelines of the method and to perfonn 'a review of the
final data prior to submission to QA. Thisreview should include detenninationthat '
appropriate spiking levels were used~ that the data was properly computed and' '
transcribed, and that any problems or concerns encountered during the study are

, documented. ' Part of this 'review must include the comparison of the data to method
specific criteria. In other words, P&A data must be compared to established method
criteria and MDLs must be compared to Reporting Limits to ensure they are no greater
than the RLs.,

5.2.3 It is the responsibility of the area supervisor to obtain the, necessary infonnation to update
the control limits at a minimum ofannually. This maybe done in conjunction with QA
and the LIMSIMIS department:

5.3 QA Department

5.3.1 It' is the responsibility ofthe QA department to issue a Corrective Action notice to any
department who fails to turn in acceptable MDL, IDL, orP&A studies.

, ,. ... . .

5.3.2 It is the responsibility of the, QA department to' work with supervisors to schedule studies,
and to maintain files of all current and historical studies.

5.3.3 QAwill review and provide the final sign-off that the study'meets requirements.

5.3.4 QA will review andprovide the final sign-off'of reporting limits.

5.3.5 QA will bear the responsibility to maintain'the statistically detennined ,control limits and
to ensure that they are within those specifi~d in 'the reference method.

Laucks Testing Laboratories. Inc.
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6.1.1 All studies must be given laboratory LIMS ID numbers. Although they may be initially
stored in QA, they will eventually be moved into the laboratory filing system and must
have identification numbers in order to be able to retrieve the raw data. Identification
·numbers will almostaIways be assigned by QA but inthe absence of the QA Officer may

. be assigned by authorization ofQA or the Laboratory Director. All studies will use the
sAM client code QC_Officer in ordeno better track them at a later date.

6.2 Instrumental Detection Limits (IDLs)

6.2.1 . It is rarely necessary to perfonn actual IDL studies except for metals analyses. For
metals analyses, they are perfonned quarterly on each instrument Studies may ·be useful,
however, to demonstrate instrument capabilities and as.a tool for estimating.the Method

.. Detection Limit (MDL). Although IDLs may be used as estImates to deterri1ine
appropriate MDL spiking levels, it is strictly prohibited to compute the actual MDLs
based on IDL detenninations. The following guidelines are provided for several general
class of analyses, regardless of whether anIDLis requiredfor that analysis type.

6.2.2 As with all studies, a laboratory ID number should be assigned by QA for tracking
purposes. In the case of metals IDLs, the same ID number may be assigned to all of the
quarterly IDLs; rather than just one per instrument.

6.2). Actual IDLs studies are perfonned according to the eLP SOW by analyzing 7 replicates.
onow-level standards made up in the same matrix as all standards and not including any

. processing steps that would not ordinarily be perfonned on standards. The levels of those
standards· should be estimated from manufacturers detection limit specifications. .

. 6.2A IDLs should be perfonned under the same instnnnental conditions as will be used to
perfonn actual analyses.

6.2.5 IDL studies must contain the following infonnation (not necessarily in this order) for
submittal.to QA.

• Laboratory ID number
• Analyst who perfonned the IDL study
• Instrument name and ID which will·distinctly identify that instrument·
•. Spike level
• Measured concentration of the 7 replicates (per day) .
• Standard Deviation

Laucks Testing Laboratories, Inc.
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•. Mean
• Determined IDL

.• . Concentration Units
• . Date(s) the study was analyzed
•. Analysis (i.e~ ICP, GFAA, etc.)
.' Analysts signature & date signed
• Supervisor or senior analyst review signature & date signed

·6.2.6 Spectrophotometry
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6.2.6.1 The EPAlCLP SOW for metals requires'that the IDL study be run on 3· non~coIisecutive
days at least 7 times each day. !tis prepared from an acidified aqueous staridard solution
made up at 3 t05 times the manufacturers suggested IDL. The-sample standard deviation'

. (n-l) for each individual, set of determinations is calculated and the final IDL is calculated '
as 3 times the average of the standard deviations for the three 'days. this may be , .
performed using any commercial spreadsheet·but care must be taken to insure that it is

... done using the sample standard deviation (n-l) calculation. For Microsoft Ex~~l, thi~js.__~:._~_~ _
the=STDEVO calculation..Ten percent of the calculations must be manuallyverlfiedin .
order to demonstrate that the spreadsheet calculations are accurate.' .

6.2.6.2 .If other spectrophotometric method IDLs are established by arialyzingstandards 7 times
on 3 non:-consecutive days; the calculation of the IDL is performed as described above.
In addition, the EPAlCLP method does not prescribe the determinationofMDLs. It is·
standard laboratory procedure to perform an MDL study (see section 6.3) ,approximately
annually for almost all routine methods ofanalysis, regardless ofIDLfrequency orother
determinations. '

6.2.7 . Chromatography

6.2.7.1 The analyst should use the signal:noise method for determining concentrations to use for
. an IDL study. A preliminary estimate of 5x signal:noise is to be used; if necessary this

will be adjusted and thestudy repeated, ,.

6.2:8 Gas ChromatographylMass Spectrophotometry

. ",.

6.2.8.1 Mass spectral identification criteria are key inselecting target concentrations for the IDL·
study. The mass spectroscopist's experience in determining the minimum identifiable .
concentration must weigh heavily in selecting concentrations. All compounds must meet

.the spectral matching characteristics as called out in the analytical method for th~ IDL
study to .be valid.

Laucks Testing Laboratories, Inc.
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6.3.1 MDLstudies must be perfonned annually for each method for inorganic analysis and for

each method/instrument combination that will be used for organic methods. ' ,

6.3.2 MDLstudies must also be perfonned when any major changes have been made in an
instrument, such as a detector change.

6.3.3 Prior to beginning anMDL study, a laboratory workorder ID must be obtained from QA.
The data generated from the study is then referenced to that workorder in the same
manner as routine sample data.

6.3.4 MDL studies must contain the following infonnatibn (riot necessarily in this order), This
, willbe accomplished by using the MDLdatabase report plus an MDL Infomiation Sheet

(See Appendix 2). '

, • La~oratory ID number
• Analyst.w~o perfonned the prep<l!ation
.' ,Method number of the preparation (where applicable) ,
• Date(s} the study was prepared
• Method numberof the clean-up (where applicable)
• Analyst who perfonned the MDL study
• Method number of the analysis
• Date(s) the study waS analyzed
• Instrument name and ID which will distinctly IdentifY that instrurtlent; this cannot be

,a data "ch~el" from the computer system but must distinctly and uniquely identify
that instrument.

• Spike level
,. Measured concentration of the 7 replicates
• Standard Deviation

• Mean
• DetenninedMDL
• ' Concentration Units
• Reporting Limits (RLs)
• Analysts signature & date signed
• Supervisor or senior analyst review signature & date signed

6.3.5 The analyst must compare the MDLswith their,current Reporting Limits (RLs)to ensure
'that they are no higher than the RLs. In fact, in most cases the MDLs should be , '

',demonstrablylower than the RLs Unless there is a specific request to report dowri to the
MDL.

Laucks Testing Laboratories, Inc.
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,6.3.6 tfit is determined from the study that the: reporting limits must be changed(i.e. the MDL
is near to or exceeds the RL and cannot be re,;,determined with more appropriate results)"
the QA Officer and the supervisor, often in concert with the Laboratory anellor Technical
Director(s), must meet to determine the appropriate course of action: Reporting limits are
intended to be at a level for which method precision and' accuracy can be obtained. This
generally cannot be done wh~n the RL is close to the MDL '

, ,

6.3.7 In.order to determine the, Method'Detection Limit (MDt), it is first necessary to estimate
what the MDL will be in order that the appropriate spiking levels may be used. How this
estimate is made is immaterial to theactualMDL determination. Methods for making

,this determination may include anyone or a combination of the following:'

• estimating based on the instrument detection limit (IDL)as determined above Of by
any other means

• estimating based on the previous MDL
• estimating based on 3 times the instrument signal to noise ratio
• estimating based on analyst judgment

6.3.8 ,A solution is then prepared and spiked into asam:ple matrix, which is as free as possible,
of interfereIiceand target analytes, at a level that will result in a sample concentration
equivalent to 1 to 5 times the estimated MDL.

Note: The CFR states that the recommended concentration levels used to determine the
MDL be one t6 five times the MDL. It later implies that a level of up to 10 times the
MDL is acceptable. Although the analyst should make his/her best effort to spike at a
level from 1 to 5 times the MDL, UlUcks considers up'to 10 tinles the MDL to be a
sufficient concentration. Limited exceptions to this rule may be granted as long as the
deviations are not great and they are approved by QA.

6.3:.8.1' Spiking levels which are determin~d to be less than Ix or greater than lOx the MDLs
should in,almost all circumstances be re-analyzed at a more appropriate spiking level.

6.3.8.2 Prepare reagent (blank) water that is as free of analyte as possible. Reagent or
, interference free water is defined as a water sample in which analyte ,and interfer~nce'

concentrations are not detected at the estiinated method detection liinit of each analyte of '
interest. Interferences are defined as systematic errors in the measured analytical signal
of an established procedure caused by the presence ofinterfering species. The
interference, concentration is presupposed to be normally distributed in representative,
saIllples of a given matrix.

Laucks Testing Laboratories. Inc.
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6.3.9.1 The MDL is almost always determined in reagent water or dean sand. Prepare a

laboratory standard containing all analytes of interest at a concentration which is at least
e'qual to or In the same concentration range as the estimated MDL. The analyte '
concentration should not exceed 5x the estimated MDL but allowances may' be made up
to lOx the determined MDL.

6.3.9.2 It is extremely rare that Laucks will perform studies for other than reagent water or soiL
Soil matrix will almost always be represented by clean blank sand except for metals
~alyses where even clean sand contains levels of some metals which 'exceed the lOx
acceptance criteria. For such analyses, reagerit spikes are used containing oI1ly the
digestion/preparation reagents.' MDLs on other matrices will generally only be performed
upon sp'ecific client request.

6.3.1o Calculation of recovery statistics

Note: All values are used without correcting for native concentratioIi. As previously
mentioned, if blank correction is a part of the method, the average blank value is used
for correcting analyte concentration measurements. In almost all methods, however,'
blank correction is forbidden.

6.3.10. r The sample standard deviation is calculated as follows:

•
,s=

I(x-xY
n -I

where:
s is the standard deviation e~timated with n-I degrees of freedom,.
Xi = sample value for replicate i

X = mean of all of the replicates
n is the number of replicates

6.3.10.2 The Student's t statistic is determined for (n -I ) degrees of freedom at the 99%
confidence interval (CI). A Student's t table for the 99% CI is provided in Appendix 1.
For most data sets, using n=7 sample readings, the tvalue is 3.143.

. Laucks Testing Lflboratories, Inc.
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Note: In some cases, it may be determined that it is useful to prepare an additional
sample so that, in case of laboratory accident, at least 7 are available for statistical·
analysis.. Whether or not this is done, all samples analyzed must be used in the statistical
evaluation unless there is a strong reason to reject one or more of the data sets, such as
obvious contamination, abnormally poor surrogate recovery, set of values that are in .
obvious ·and significant disagreement With all of the others, or spilled·sarnple. It is . .
inappropria.te to reject data which do not have an overriding reason to do so..The reason
for rejection must be clearly documented in the data file. If more than 7 points are used in
the MDL determination, the currentMDL database will not accommodaie-thecalcuratio~--

. In this case, the determinations will necessarily be done using a spreadsheet program.

6.3.10.3 The MDL determination then becomes:

MDL= t 99%Cl * s
where: . .
t 99%CI= the Student's ~ value at the 99% confidence interval
s = the sample standard deviation as calculated above

6.3.10.4 The MDL, standard. deviation arid Student's t statistic for the appropriate number of
replicates at the 99% CI are automatically calculated when using the Laucks MDL
database...

6.3 .11 Methodology Exceptions/Specifics·

6.3.11.1 Wet Chemistry
. .

6.3 .11.2 The MDL for all titrimetric determinations is set· as the value determined by 0.2ml of
titrant at the method specified titrant strength and sample aliquot size. this would
include all tests such as'versenate hardness, alkalinity, argentometric or mercurimetric
chloride, titrimetric CQD, etc. Karl-Fisher moistures wouid be an exception to this;
the MDL is taken to the value determined by 0.05 ml of titrant, the method specified
titrant strength, and sample size.

'6.3.11.2.1 The MDt for all gravimetric residue determinations (total solids; total suspended
solids, etc.) is set as the value determined by a weighing of 0.2 mg at the method
specified·sainple size.

Laucks Testing Laboratories, Inc.
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6.3.11.3.1 The prime consideration in GC/MS determinations is the ability to make compound
confirmation based on spectral identification criteria. For SIM methods this does not
apply..

6.3.11.3.2 Likewise, for PCB·and other multi-peak GC <:malyses, pattern recognition may also
. dictate what can actually be determined. For either situation, analyst interpretation
may be in order to confirm actual compound identification. Such interpretation must
be noted in the data. . .

6.4 Re'porting Limits

6.4.1· Reporting Limits are generally determined in one of four ways:'

• Administrative decision .' ,
.' Set equivalent to the Practical QuantitationLimit (PQL)
., Project ,Specific Requirements
• . The low standard

. . .

6.4.2 The administrative decision method is generally based on what the laboratory considers .
to be a limit which Call be obtained on a consistent and reliable basis. Values obtained
from statistical determinations of MDLs, for instance; cannot always be confinned by
spectral identification, pattern matching, standard response, or analytical spikerecovery.
In this instance, the laboratory may choose an RL 'which is more readily identifiable as a
level for which a compound can be so identified and reliably quantifiecL Administrative:
decision may also be considered to be a part of the PQL option.

. 6.4.3 . The PQLoption is set as a factor times theMDL.. This factor may either be set forth in
the published method or itmay be set by the laboratory. In order to be able to provide
consistent and routine reporting limits, the laboratory will generally not reset PQLs when
MDLsare re-detennined unless the MDLchanges by a factor of more than twofold.

6.4.3.1 If it is determined, from the study that the reporting limits must be changed (i.e. the MnL ..
is near to or exceeds the RL), the QA Officer and the supervisor, often in concert with the
Laboratory Director and/or Technical Director, must meet to detennine the appropriate
course of action. Reporting limits are intended to be at a level for which reliable
identification and reasonably accurate quantitation can be obtained. This generally,
cannot be done when the RL is close to the MDL.

Laucks Testing Laboratories, Inc.
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6.4.4 Project Specific RLs are derived from project requirements and are contractually agreed
upon between the laboratory and the client. In any event, the agreed upon limits cannot
be less than the MDL or IDL.'

6.4.5 On occasion, the low standard defines the RL. The decision to use this technique may be '
, any combination ofmethod specific requirements, laboratory decision, or project-specific
requirements. In no case will the RL determined from the low standard be lower than the
statistically determined MDL.

6.4.6 ,Reporting Limits are generally detailed in the Detection Limits Database and the LIMS '
system, unless set by project-specific agreement, in which case they are detailed in
documents pertaining to that project and in the ProjQC databaSe. The only persons given
the capability to edit the approved limits are QA, LIMS system administrators, ,and the ' '
Technical orLaboratory Director. In most cases, only QA will actually perform any such'
editing. Note here that the EPA Contract Laboratory Program (CLP) requirements use
specific contract required detection limits (CRDLs) or quantitation limits (CRQLs) and
any project using theCLP methods will almost always also be reported using the CLP
CRDLs or CRQLs. Any exception to the use of the CLP limits in these instances must
also be noted in the ProjQC database and on any paperwork defining the details of the
project. '

6.5 Precision and Accuracy Studies

'6.5.1 At a minimum, a one-time demonstration of precision and accuracy (P&A) must be
performed for each method.

6.5.2 In some cases, it may also be required that an analyst will be required to perform a P&A
study to be considered proficient and capable of independently performing a preparation
or analysis.

',6.5.3 P&A studies will be performed in accordance ~ith the specific method; Where method-,
specific performance criteria are not specified, Laucks may choose to set criteria
independently; Laucks' criteria, at a minimum, will meet those specified in a given'
method. 'Any determination to the contrary must be well documented and in direct
consultation with QA and laboratory management

6.5.4 ' AllP&A studies must be turned in to QA after having undergone supervisory or ~enior'
ap.alyst review. '

Laucks Testing Laboratories, Inc.
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• Labor~tory ID nuinber
• Analyst who performed the preparation
• Method number of the preparation
• Date(s) the .study was prepared
• Analyst who perfonned the analysis portion' of the P&A study
• Method number of the analysis
• Date(s) the study was analyzed
• -Instrument name and ID which will distinctly identify that instrument; this cannot be

a data "channei" from the computersystem but must distinctly and UnIquely identify
that instrument.

. • Spike level
• Measured concentration of.the 4 replicates
.• Standard Deviation of the recovery tabulated against tlie··published QA Acceptance

- Criteria Table, where available· ..
• _ Average recovery tabulated against the published QA Ac~eptance Criteria Table
• Concentration Units -
• Analysts signature & date signed_
.- Supervisor or senior analyst review signature & date signed
• Raw Data

6.5.6 The mean ~ecovery and acceptance limits must meet the criteria given in the QC _•
Acceptance Criteria Table at the end of each of the detenninative methods, when
available. -Wh~re criteria are not available Laucks may use internal acceptance criteria_ or
defer to a similar technical method with P&A criteria and use this P&A criteria as
guidance in establishing perfomlance criteria. In the case oforganic SW846 methods, if
the criteria are not published in the individual method, the criteria in method 8000 (70%
130%) are followed as a guidance. In many instances, 70-130% is not achievabie on a
routine basis even by skilled staff. In this case, the laboratory (senior staff in conjunction
with.QA) may detennine its_own acceptance limits.

6.5.7 -- Blank spike analyses are the commonly accepted P&Aevaluation. Inmost methods
where criteria are defined, 4 replicates must meet method-specified criteria for the·
laboratory to be considered capable of adequate perfonnance.
-. -

6.5.8 The individual analyst must be able to analyze four replicates and meet laboratory blank
spike control limits to be consi-dered competent toperfonn the applicable analysis; For
purposes oftheP&A study, the- analyst may be considered qualified if90%ofthe - _
analytes in a multi-analyte analysis meet laboratory criteria as long as all analytes meet
the defauit method-specific criteria. -

Laucks Testing Laboratories, Inc.
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6.5.9 For the laboratory to be able to claim routine performance wjthin specified lirriits, all
analysts performing an analysis must be capable of that level of performance. All
analysts must be routinely capable ofperformance within method-specified criteria and
will be evaluated against laboratory criteria, with further action and training in order if·
they are unable to routinely meet laboratory criteria.

6;6 .Control Limits

6.6.1 Initially,when a new method is being· implemented or there are insufficient data, the . .
laboratory will'use method-specified coritrollimits f6~ evaluation ofdata. If no' s~cii-~--'----~--'-~
limits exist, the laboratory may elect to use specified limits from a similar method or may
setdefault limits at the laboratory's discretion. These limits may be from the precision
and accuracy studyfor that method. The detenrii~ationfor the suitability ofsetting any
default limits not otherwise specified in a reference methodis at the discretion of QA.

6.6.2· During the routine course of analysis, blank spike or laboratofycontrolsamples (LCS)
and in many cases matrix spikes and matrix spike duplicates (or sample duplicates) will
be analyzed. Spikirig will occur at the levels specified in the r.espective methods where--------
available, butwill generally be somewhere in the middle of the calibration range.

6.6.3 When sufficient data have been gathered, generally at least 20 data points, the laboratory
will undertake the dete~ination of statistically-based control limits. These control limits
are hased on 3x the standard deviation of recoveries (for accuracy limits) or relative'
percent differences (for precision limits). In some instances, warning limits may also be
established using 2x the appropriate standard deviation.

6.6.4' At a minimum, the control limits will be updated annually on a.
preparation/analysis/matrix specific basis. The number of data points and spiking levels
used to obtain the new. limits must be documented when forwarded to QA for approval.

6.6.5 -Ifpurchased from a commercial veridor, vendor-supplied contrbllimits for a control
sample will·be considered adequate for default control limits if they are. within the limits

. specified in the reference metilod. In addition, ifthe material is readily available andiits
composition does not change with every purchase, the laboratory will develop internal
limits for that material. These limits mayor may notbe withinthe vendor-supplied limits.
but they !Il!W be within the method-specified limits..

6.6.6, . In general, laboratory determined limits for control samples must not exceed method '..
specified limits.. If laborato'ry determined limits do exceed method..:specified limits, the .
entire system must be evaluated to improve method performance.. In most instances, it is
unacceptable for routine performance to exceed method-specified performance even if the
laboratory is using method-specified control limits. This is because even though the.

Laucks Testing Laboratories, Inc.



SOP No: .
B-evision:
Date:
Page:
Replaces:

LTL-iOll
4

1130/98·
20 of24 ,

3

laboratory may be demonstrating adequate performance on the control materiaLin any
specific analytical run, it cannot demonstrate adequate performance for all samples in that

" run on a routine basis. . '

6.6.7 The laboratory may also calculate limits for matrix spike and matrix spikeduplicate or
replicate samples. However, these limits are primarily used to demonstrate method
performance on a particular sample or sample-type relative to the routine laboratory
sample and exceptions to these limits will generally be allowed as lcmg' as control sample
limits are met. ' . .

6.6.8 The laboratory may be called uponto utilize control limits specified in a method or in a
specific contract as designated in the LIMS ProjQC databaseor supplementary
paperwork.. The laboratory' s oyer~ll performance will be considered adequate if internal

.. control limits are within those specified in the reference method. ContractUally defined
limits will be used for the coritrol samples analyzed·under the contract and. appropriate

, corrective actions taken but will not be used as a guide for routine laboratory
performance.' ,

6.6.9 , For any particul'!f project, if the laboratory exhibitsexceptions to the method or contract-, '.'
specified criteria, appropriate corrective action must be taken. Should routineJaboratory
control limits be within method or contract...;specified criteria, and laboratory limits are
exceeded but method or contract lImits are met, the data may be reported but should be
~agged~ Where appropriate, corrective action may still be taken at the discretiopof QA.

.1.- Reports'

7~1 Data Package Organization

,7.1:1 All work, withtheexception'ofcontrollimiicomputations, is performed under laboratory
workorder ID numbers.

. . .,

7.1.2 All data supporting the study are provided in a standard format specific to that method.
,In order to save paper,some items, such as the initial calibration, etc., may be referenced'
to other workorders. However, it must all be easily recoverable if full 'docUmentation is
required,up until the standard laboratory data disposal date: Rationalizations for .
interpreting the results: of any study and specific detail which might impact the study
should ,be documented in the file as well.

7.1.2.1 Data files ,are prefaced with a copy of the summary report containirig all of the elements
previously noted in this SOP. Where laboratory database reports are available, a copy of
the databas.e report must also kept on file 'by QA. All sign-offs will be handwritten. '

Laucks Testing Laboratories, Inc.
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Appendix I

Student's t Values

degrees of t value at

n freedom 99%CI
2 1 31.821
3 2 6.965.
4 3 4.541
·5. 4 3.747

6 5 3.365

1 fi un
8 7 2.998 .
9 . 8 2.896

10 9 . 2.82f •11 10 2.764
12 11 2.718
13 12 2.681
14 13 2.650
15 14 2.624

16 15 2.602
17 16 2.583
18 17 2.567
19 18 2.552
20 19 2.539

21 20 2.528
22 . 21 .2.518
23 22 2.508
24 23 2.500
25 24 2.492

.'
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. LaucksTesting Laboratories, Inc.
MDL Information Sheet

- '"

.This fonn must be submitted in addition to the infonnation supplied on the SAMMDL summary
forril along with the supporting r'!-w data..

SAM MDL Name: ~_

SAM Workorder Number: ......_. --"-

Analysis:

... Analyst: --:-__'-- ~ -

Analysis Method:·_----:. ~__

Analysis Date.: ,..-.__--'---'-......,.... ~

..
Instrument ID: _. _

Preparation:

Prepared by: -'-- _,_-

Preparation Method:--'- _

Preparation Date: -'--_-..,..-------

Cleanup Method(s): _

Review:

Analyst's Signature: '-- _

. Supervisor's Signature: .--;. _

.. QA Approval: --'- _

•
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1.1.1 _The pUq,ose of this SOP is todefine the method(s) used to check and document the purity
of the major solvents used for trace residue analysis at ~aucks. The solvents being tested
are methylene chloride, acetone~ and hexane. Specific techniques and equipment used for
operations such as conc.entration and solvent exchange are not ,addressed in this '
document.

2. EguipmeritList and Reagents .. '

, 2.1' Equipment and Reagents
: . . . " . . .

, 2.1.1 Other Glassware, reagents and equipment cis de1ine~ted in the methods specific to the .
described task. . , ..

3. Safety precautions and Waste Disposal -

3.1 Safety PrecautioIlS

3.1.1 Typical precautions should be taken when handling any solvent. Some~ such as
methylene chloride or freon are not flammable, but others, such as aceton~ and hexane 
are and should be treated with extreme caution. Long term health effectS of solvent
contact are often unknown but generally unfavorable. Breathing of ANY solvent vapor.

. should be minimized, as should any direct skin contact, by working in awell ventilated.
, area (in or near a hood if necessary) and by using the provided gloves arid, if necessary or -

desired, respirator masks. _ ..

_ 3.2 WasteDisposal

, 3.2.1. All waste solvents should be disposed in the appropriate' waste solvent container, neverin
the sink or in combination with aqueous liquids.

3.2.2 Waste segregation and disposal from the point of collection is further cov~redin the "'
Laucks SOP on hazardouswaste disposal. .

4. Operation procedures

4.1 - -Sequestering of Solvent

4.1.1 A new lot of acetone or methylene chloride must be sequestered by the supplier and the
checking process initiated at least' four weeks prior to using up the last of the previous lot,

Laucks Testing Laboratories, Inc.
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'of that solvent. A lot is definedas a batch of solventwith the same manufacturers lot
number. This must be done in order to ensure that the lot has been released for analytical
use BEFORE the'remainder of an acceptable lot has been used up. If any solvent has
failed, a second bottle may be tested for the failed parameter(s) inorder to ensure the
failure was not due to laboratory contamination. Failure of the second test is grounds to
reject that lot for use in the laboratory. . '

4.1.2 When a lot has been fonnally designated as acceptable, enough should be ordered to last
approximately 2 months in order to minimlze the frequency of testing necessary. ,
Typically, the supplier will ship 10 cases,of a sequestered lot of methylene 'chloride each
week and acetone as requested. No more than 4 months suppiyofmethylene chloride'
will ever be ordered, as typical methylene chloride recommended shelf-life is 6 months;

4.1.3 Alternatively, since it is unlikely that any lot will fail and to eliminate the time between
acceptance and delivery, an appropriate supply (as defined above) may be ordered and

. sequestered at the laboratory for analysis. This is commonly done for hexane since we do
not consume large quantities of this solvent. If said lot fails, however, the lot muSt be
returned to the supplier and a new lot tested immediately. This lot MUST be kept

, separate from the current stock and very clearly marked so that it is not inadvertently
used prior to acceptance. This distinction is the responsibility of the Extractions •
Supervisor. All solvent deliveries must be immediately reported to the Extractions
Supervisor or designated alternate in order that this distinction be made. '

4.2 Initiation, ~ata Handling and Record Maintenance,

'. -:.

4.2.1 The Extractioris supervisor or designated representative initiates the checking process.
For any month in which any extractions solvent or other reagent QC is perfonned, a "
LIMS workorder is created. When a bottle from a new, previously untested lot of solvent
is received, a sample IDnumber is assigned from'the next available ID in the workorder.
This'''fraction'' ID must contain the manufacturer, lot number, solvent, and tests (test
codes) to be perfonned.

4.2.2 The three solvents which we specifically check in the extractions lab are methylene
,chloride, acetone, and hexane. The test codes used for these purposes are MECLAC,
MSQCCK, and PXQCCK. These codes are used only for testing solvents and for
nothing else. Other checks, such as sodium sulfate or Florisil should use the test code
appropriate for the analysis for which the material will be used (8081, 8270, etc.)

,4.2.2.1 Methylene chloride is checked for acidity, semivolatiles and pesticideslPCBs.
The respective test codes assigned to these analyses are MECLAC~ MSQCCK,
and PXQCCK. ' '

•
Laucks Testing Laboratories, Inc.
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4.2.2.2 Acetone is ·checked for semivolatiles and pesticides/PCBs. The respective teSt
codes assigned to these analyses are MSQCCK, and PXQCCK.·

4.2.2.3 . Hexane is checkedonly fo~ pesticides. The respective test C9de assigned to this
analysis is PXQCCK.

4.2.3 When testing has been completed, the lot will be officially designated as acceptable or
failed by the QA Officer or Technical Director. This will be done by initialing the fmal
report and sending a copyto the Extractions supervisor.. Any lot will be considered
acceptable which meets the criteria specified in Appendix I. The Extractions supervisor .....
should be certain'that a lot has been designated as acceptable prior to .using it and should
take whatev'eractionsare necessary to ensure prompt analysis and acceptance beforet4e
last:ofthe acceptable s~lventhas been used;

.4.2.4' The data and report files will be inaintainedby theQA Officer.. After.all of the QC.in the
month has been closed and signed off, the data file' and acceptance sheets will be filed
with·the regular workorderfiles; . . ..

4.3 . Solvent Analysis

• 4.3.1 Methylene CWoride Acidity
. . .

4~3.1.1 O.DIN NaOH - To a lOa mL. volumetric flask, add 10 mIs.of .1000 N sodium
hydroxide from the buret ofstandardized NaOHin the Inorganics lab. Fill to the
volumetric'mark with deionized water, stopper, and mix very well. It takes'
several inversions of the flask to properly mix the sQlution (at least 10). This
solution should be prepared immediately prior to analysis.

." .-' ..

4.3.1.2 'Neutral ethanol- Add 25 mls. of denatured ethanol to an Erlenmeyer flask Add·2
.or more drops ofphenolphthalein indicator solution (1 gm.phenolphthaiein/IOO
mls. ethanol). With a Pasteur pipet, add the .01 NNaOHs'()lution dropwise until
the ethanol turns slightly pink..Hold the flask against a white background to

. enhance the color.. This solution shoulq,be prepared immediately prior to analysis

4.3.1.3 Add 25mls. of the methy1erie chloride to 'becheci<ed to the flask containing ,
neutralized ethanol. Swirl. Do not shake too vigorously so that CO2 from the air
will not acidify the ethanol and cause a fading endpoint.

. . . ... .

4.3.1.4 Add 900 uLofthe 0.01 NNaOH. Swirl to mix well.

4.3.1.5 If the resulting color is pink, the.methylene chloride passes (is not acidic). If i~ ."
'does not turn pink, it should be retested, preferably from a secondbott.le. If it fails

Laudcs Testing Laboratories, Inc.
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a second time, it should berejected or used only for cleaning. Failing solvent
should NEVER be used for extraction purposes.

4.3.1.6 . A "PASS" or "FAIL" is entered into the SAM report ~der the associated regular .
.SAM test code, MECLAC. If the solvent fails, residue analysis SHOULDNOT
be performed until a suitable acceptable lot is determined. The Extractions ..
supervisor should see that any such failing lot has been terminated in SAM. Data
and the report, however, should still be submitted to the QA Officer.

·4.3.2 Residue Checks

4.3.2.1 The residue checks are performed for EPA CLP Target Compound List (TCL)
.components for both pesticides/PCBs and semivolatiles (ABNs) as is appropriate
for the solventbeing checked. .

. 4.3.2.2 in all cases, varying amounts of the appropriate solvent is concentrated t6 1 niL.
in a Kudema-Danish concentrator. No splitting of the concentrate occurs.
Surrogates are not added..

·4.3.3 MethyleneCWoride -MeCI2 is used for both ABN and pesticide/PCB.analyses. A
separate 400 mL. concentration is done for each analysis.

4.3.3.1 For the pesticide/PCB analysis, hexane is added and the solvent exchanged and~.
concentrated down to 1.0 mL., which is submitted for analysis.

. 4.3.3.2 For ABN analysis nothing is added and the MeCl2 concentrated directly down tol
mL and submitted for analysis.

4.3.4 Acetone - Acetone is used for both ABN and pesticide/PCB analyses. A separate 150
-0 inL. concentration is done for each analysis.

4.3.4.1 . For the pesticide/PCB analysis, hexane is added and the solvent exchanged and
concentrated down to Lo mL., which is submitted for analysis.- '. .

4.3.4.2 . For the ABN analysis; the acetone is blowndown to near dryness with··nitrogen
... aildbrought tip to I mL. with MeCl2 and submitted for analysis.

4.3.5 Hexane - Hexane is used only in pesticide analysis. It will be concentrated 25 mls. to 1·
.mL.as stated arid submi~ed for TCL pesticide/PCB analysis.

. ", .'
." .' ." .4.3.6 Acceptance criteria are compiled in Appendix I and are based on the appropriate amounts·of solvent concentrated to 1 mL. final volume. They are derived from Laucks reporting

Laucks Testing Laboratories, Inc.
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limit criteria for acceptable blanks. The LIMs report indicates the acceptance level, the .
level found and signifies whether the detected level (if any) passes (OK) or falls (FAIL).

4.4 Data Package Organization

4.4.1 A copy of the signed acceptance fonn aIong with the raw data is retained by QA under
the assigned laboratory number..The Extractions superVisor keeps a photocopy of the
si~ed approval sheet in a file in the extractions lab.
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,
Semivolatile Compounds
Phenol
bis(2~Chloroethyl)ether

.2-Chlorophenol
.. 1,3-Dichlorobenzene

1A-Dichlorobenzene
, 1,2-Dichlorobenzene
·2-Methylphenol .
2,2'oxybis(1 ,.Chloropropane)
4-Methylphenol
N-Nitroso-di-n-propylamme '

,Hexachloroethane
Nitrobenzene·
Isophorone
2:'NitrophenoI.
2,4-DimethyIphenoI

. bis(2-:Chloroethoxy)methane

•
.. 2,4-Dichlorophenol

1,2,4-Trichlorobenzene .
Naphthalene
4-Chloroaniline .
Hexachlorobutadiene
4,.Chloro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene

·2,4,6-Trichlorophenol
: :: 2,4,5-Trichlorophenol

--2l'Chlo.ronaphthalene.
2-Nitroaniline
Dimethylphthalate

. Acenaph~ylene .
2,6-Dinitrotoluene
3-Nitroaniline .
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol

.. Dibenzofuran .
2,4-Dinitrotoluene
Diethylphth~date

SolventAccepta~ceCriteria.

Total rig in 1 mL."
.5000
5000

" 10000
5000
5000
5000
5000 '

'5000
5000
5000
5000
5000

·5000
10000
5000
5000
10000
5000
5000 .

·,5000
5000 .

,5000
·5000

5000·
·10000' .
10000
5000
5000
25000· .'
5000
5000
5000

.5000
10000

.10000
5000
5000
25000
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Semivolatile Compounds
4-Chlorophenyl-phenyl ether
Fluorene
4-Nitroaniline
4,6-Dinitro-2-IDethylphenol ..
N-nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene

.Pentachlorophenol
Phenanthrene,· ...
Anthracene
Carbaiole
Di-n-butylphthalate .
Fluoranthene
Pyrene
Butylbenzylphthalate .
3,3'-Dichlorobellzidine .
Benzo(a)anthracene

.. Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-Octylphthalate
Benzo(b)fluoranthene
BenZo(k)fluoranthene
Benzo(a)pyrene
Indendo(l,2,3-cd)pyrene .
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

.-

Total ne in 1 mL.
·5000
5000
10000
JOOOO
5000
5000:
5000
10000

. 5000 ...
5000

··5000
··25000

5000
5000
25000
10000
5000
5000
25000
25000
5000
5000
5000
5000
5000·
5000.
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PestiCidelPCB Compounds ,.
alpha-BHC
beta-BHC,
delta-BHC
gamina-BHC
Hep~chlor

Aldrin,
Heptachlor epoxide
Endosulfan I. . .. .

. Dieldrin
4,4'-DDE

, Endrin
Endosulfail II
4,4'-DDD·
Endosulfan sulfate
4,4'-DDT
Methoxychlor.
Endrin ketone
Endrin aldehyde
alpha'-Chlordane,
gamma-Chlordane,
Toxaphene
Aroelor-1016

. Aroelor-1221
Aroelor-1232
Aroelor-1242

:: Aroclor-1248
Aroelor::-1254
Aroclor-1260

Solvent Acceptance Criteria

Total ng in 1 mL.
5
5
5
5
5
5
5
5
10 ..
10
10
10
10
10
10
50
10
10
5
5
500
100

200
... 100

100,
.100
100 '.
100
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1... Introduction and Scope

1.1 Method Description
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1.1.1 This SOP is intended to describe the way in which standards and reference materials are .
tracked, prepared, stored and maintained at Laucks, from the time of receipt of the neat or stock
materials, solutions or their prepar~tion to the point of Use of the working standard. General ..
descriptionS of documentation ofstandard preparation may be present, it is not intended to define.
the actual method of preparationJor each specific method. This is contained in the applicable_-, _

. analytical method SOP. The way in which these staridards are tracked, however, is detailed
along with the description of storage and shelf life guidance.

1.1.2. This·method is restricted to use by, or under the supervision of analysts experienced in the
technique described. Each analyst perfonning this method must have demonStrated the ability to
perfonn the described procedure of documentation. . .

1.2 Definition of Tenns

I~2.l .Standard or Reference Material: these items aredefmed as any solution· of an analyte ala
known concentration prepared from purchased neat materials or stock solutions, or from
intermediate solutions traceable to purchased materials~ This includes calibration standards,
independent laboratory control standards (LCS or SRM), spiking solutions, surrogate solutions,
independent calibration verification standard~.

l... Equipment Lists and Standards

2.1 Equipment
. .

2.1.1 Equipment and reagents ~cessary for the preparation of any specific solution.

2.2 Standards

2.2.1 Standards as specified in each analytical SOP..

. 2.2.2 All standards must also be verified both ·qualitatively and quantitatively in order to satisfy
EPA requirements fortraceability. This may be accomplished by either (1) purchasing soh.itions
which have been fully documented by a commercial vendor, or (2) following the recommended
steps for traceability as outlined in the 3/90 CLP Organic statement of work.

2.3 Standards Logbooks .

Laucks Testing Laboratories. Inc.
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~ Safety precautions and Waste Disposal

.··3.1 Safety Precautions

SOP No:
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. .
. 3.1~1 All standardS and reference materials inCluding neats or solutions should be handled as if
they are hazardous substances.

.3.2 Waste Disposal .

3.2.1 Waste· segregation and disposal from the point of collection is further covered in Laucks
SOPon Hazardous Waste Disposal. .

~.OperatioD Procedures

4.1 Prep·aration of Organics and Inorganics Materials .
. .

. :. ," '; . . .
. . .' '. '.'.' .

A.I.l· General consideration in standard preparations include:

·4.1.1.1 Determirie volumes and aliquots requir.ed using the concentration calculations in I
Appendix 1. . ..

·4.1.1.2 Choose volumes and aliquots which minimize the number ofint~rmediatedilutions
required to obtain fmal working concentration considering: . . .

~ The inherent·measurement error, i.e. no aliquots less than 20% of the volume
of measurement device whenever possible.

• The ratio ofsolveht:anaIyte

• The amount of solution left over for disposal.

4.1.1.3 Be sure to ~se a solvent volume sufficient to dissolve allanalytes.:

4.1.1.4 The solvent Used should be miscible with water when being 'used for sample
spiking purposes: .Most standards used in the extractions hiboratory are prepared
with methanol.

,
Laucks Testing Laboratories. Inc.. .
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4.1.2 Proper SyringelPipette Technique
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••

.- .

.4.1.2.1 Choose an appropriate size syringe so that the measured volume is at least 2/3 of
the total volume .of the measurement device.

- :._- 4;1:2.2 When selecting a pIpette, choosevoiumetric pipettes billy for the exact amount to
be measured.

... --- 4.1.2.J· Always rinse a syringe (organics) at least ten times with the appropriate solvent in
------between-.measurementS~..and-wipe,.the syringe with a Kim-wipe.

'. .'

4.1.2.4 There should be no air bubbles. Either tap them away or discard the solution in the .
syringe/pipette and obtain another aliquot. Repeat this procedure as often as
necessary to remove all bubbleS. It maybe helpful to use a GC septum with very
small «50 Ill) syringes.

4.1.2.5., For organics, when delivering the measured volume to the dilution vessel; fill the .
vessel 1/2 - 2/3 with the solvent to be used, add the measured aliquot directly into

~---=ilie solvefff\vithout'toucrungthe sides of the container, and fill to volume with - .""-
solvent. A sub-surface injection is preferable whenever possible.

.4.1..3 When preparing stock solutions fromneats, the following steps should be taken.

NOTE: 99;9% of the time, stock standards ~il1 be prepared WEIGHT per Volume..
. -----_.-... DO NOT use Volume measurements for liquids unless EXPRESSLY TOLD to

do so by your SUPERVISOR.

4.1.3.1 The dilution vessel (volumetric flask) and stopper should be triple solvent rinsed
(last time with the solvent to be used for standard preparation) and allowed to dry
completely. .... '. .

4.1.3.2 The neatisweighe~. to 4 significantfigures, directly into the volumetric flask and
the weight is recorded (to 3 decimal places for volatiles, one less than .actually ,
weighed in order to account for possible small losses due to volatilization). Stopper
before weighing to avoid compound volatilization if dealing with solvents or
volatile materials. .

4.1.3.3 For comporients other than volatiles, the volumetric flask is filled about.J/4full
with dilution solvent and shaken until analyte is completely in solution.

• .. If the analyte will not dissolve, the stoppered volumetric flask should be
.sonicated in the sonic bath until it does dissolve. (Because sonication heats the
solutionslightly, the solution should be allowed to cool before dilution to the

'.~"-- _.--_._---_ ... ~- --. ,

Laucks Testing Laboratories. Inc.
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mark). Consult your supervisor if the compound is not in solution after
sonication. .

• The volumetric flask is diluted to the mark.

• If the analyte recrystallizes while stored in the refrigerator; the standard should
be sonicated before use. D6 not aliquot from a cloudy or opaque standard.

. '. . .
• In addition to the normal labeling of the standard; a separate label should be

added indicating the need for sonication.

4.1.3.4 For volatiles, the flask. is inverted and gently mixed t4ree times after diluting to the'
mark. .

.4.2 Traceability Documentation for Organics and Inorganics Materials

.4.2.1 All organic neat standard materials are logged into the NEATS database, as described in
4.2~5, when they arrive in the lab. No neat organic material should be used before it has been
logged into the database. Inorganic stock materials are logged directly into the appropriate
standards logbook. Examples of some NEATS database screens are provided in Appendix 3.

4.2.2 All standard, spike, or surrogate mixes which are diluted solutions, whether organic or.
inorganic in nature, are not logged into the database but are logged directly into the appropriate
standards logbook. .

4.2.3 The current controlled logbooks are identified in each area as follows:

• GCIMS Volatiles - MV# (used for standards made from neat materials. single analyte
concentrates, or supplier provided standard mixes)

• GCIMS Semivolatiles - MS#
~.

• Metals - ME#

• GC Pesticides - PX#

• . GC Volatiles - VOA#

• GC & HPLC PNAs - BA#

• other GC & HPLC analyses - MA#

• Organic Extractions misc - EX#

• Technicon & Lachat Analyzers - TE#

• IR Oil and Grease - IN#

Laucks Testing Laboratories, Inc.
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•
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• Ion Chromatography - IC#

• TOCn-OX - OC#
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•

NOTE 1: # in the above table indicates a sequential number, beginning with I, with each.
subsequent controlled book with that analysis code having the next higher integral value.

NOTE 2: This logbook number is for tracking standards only. The logbooks also will have a
QA logbook number used for controlling.logbooks which is independent of the standards.
tracking process.

4.2.4 All purchased stocks and subsequent standardprepar;ltions must be recorCiecHii·tl1e-------
appropriate database or log-book.

..
4.2.5 Upon receipt, each purchased neat material, stock, intennediateotworking solution is .
entered into either the databa$e (if an orgai'lic neat material) or a standards log-book and assigned

.. a unique LAUCKS.i~entificationnumber~ The infonnation entered in the database or standard:s .
logbook must include: ..

.•. Analyte(s) name and vendor product ID (vendor ID ,nust.be giv:ento ..__ .c.

unequivocally identify exactly what was used).

• supplier name

• supplier lot number

• concentration and/or purity

• expiration date (either vendor supplied, the analytical SOP or determined from
the shelf life table in Appendix 2, in order of preference)

NOTE: In the case of the metals solutions which are. supplied without an expiration date, the
date opened and corresponding expiration datewiU be added when the standard is opened based
on, in order of preference, the analytical SOP or Shelf Life table in Appendix 2.

. .. .

4.2.6 After each material is logged it is labeled with the LAUCKS ID, date received, date
opened (if the material is to be used from the same·coritainer more than once) and expiration date
(if not already on the label)..The accompanying vendor Certificates of Analysis, PuritY or
Authenticity are labeled wiihthe Laucks ID and filed in a controlled laboratory notebook in the
laboratory area These certificates are then archived through QA when the notebook is full.

4.2.7 Every prepared stock, intennediate or working standard solution is entered into the
standard log-book and assigned a unique LAUCKS ID number. The logbook entry must include
the items detailed in section 4.2.9. Each material must be labeled with LAUCKS IO number,
preparation date,expiration date and preparer's initials. Other items to be included onthe label
are listed in sectfon 4:3.1. Examples of typical standards logbook entries are provided in
Appendix 4. .

. -':-.'._"-.~/.-;-
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'.• Date prepared/opened

• Expiration dates

• Analysts initials

4.2.8 An example of the solution nomenclature used is a working ABN standard prepared on
11113/91. The solution number assigned was MS 2-77-2. This label represents the following:

• MS ~ solution was made and used as a semivolatile mass spec standard

'. 2- soluti.~nwas logged into standard book #2
., ,

• 77- page number on which solution has been recorded'

• 2- this denotes the second entry on'page 77

4.2.9 All discrete meaSurements made during a standard preparation must be recorded in the log ..
book;.specifically, weightsaliquots and fiilal volumes.,

Other: pertinent data to be entered in the log book are as follows:

•. Standard Name

•.' Parent material and concentration/purity

.' SolventIDiluent standard is prepared in

• Type of standard being prepared (i.e. inter~mediate, spike, working, calibration)

..• Final concentration

. . ... . . . .. . . . .

4.2.1 o The Lalicks internal working material IDmust be documented on the manual benchsheet, "
the analytical run-log or instrument printout to enable tracking back to the parent material. See
Appendix 5 for examples oftypicalbenchsheets with standards references. ' ,

. '

'4.3 Storage of Standards and R,rference Materials

4.3.1 'Always completely label solution With the following infonnation:

• LAUCKS ID number

• Standard name

• Concentration'

• ' SolventlDiluent

• Technidan's initials

• Date of preparation

• Expiration Date

Laucks Testing Laboratories. Inc.
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4.3.2 Organic Standards and References Materials
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'4.3.2.1 Store in vial or.bottle which minimizes head space.

4.3.2.2 ,Use amber orelear glass, screw tops with Teflon-liners when required, and store at,
in order ofpreference, the temperature referenced in th'e analytical SOPor the
temperature detailed below, in the assigned refrigerator:

4.3.2.3 ,Volatile Standards and Reference Materials

4~3.2.3.1 All standards solutions should be stored in the VOA freezer at-IQoCto -20°C.
, ,

4.3.2.3.2 Most volatile standards are stored in the original ampules until used.. '.. . '. .

4.3.2.3.3 Standards are transferred to Mirnnert vials with Teflon lined septa for daily use
and stored in the VOA freezer. When the standards are transferred, the

, information isrecorded in the GC/MS Volatile Standards log book.

4.3.2.4 Other Volatile Standard Solutions

4.3.2.'4.1 Some standards need to be prepared in the lab. Stock solutions are diluted using
high purity MeOH.

'4.3.2.42 To insure stability, standard solutions should be sealed in amber glass ampules

4.3.2.4.3 Rinse unsealed ampules with clean MeOH and place in oven to dry.', '

'4.3.2.4.4 Cover ends of ampules with foiL,

4.3.2.4.5 Dilute stock solution in high purity MeOH in a vol~etric flask. ' "

4.3.2.4.6 Mix gently.'

4.3.2.4.7 'Panially fill ampules with solution and recap with foiL

43.2.4.8 Use CO2 to cool.ainpules until crystals form on sides.

4.3.2.4:9 Heat end ofampule with acetylene flame until glass begins to 'soften:

4.3.2.4.10 Gently pull end until seal is formed.

4.3.2.4.11 Label aIllPules and',store in freezer. ,'"

4.3.2.4. i2 Record the information in the Mass Spec VOA Standards Log Book (MV).
. . '.' . .

4.3.2.4.13 When standard solutions are used they should be trailsferred to Mininert cap
, vials with Teflon lined septa. The vials are stored in the VOA freezer until

discarded.

Laucks Testing Laboratories, Inc.
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'4.3.2.5' Semivolatile Standards and Reference Materials
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4.3.2.5.1 All standards solutions should be stored at a maximum temperature of4 degrees C
(± 2 degrees). Refer to the analytical SOPs for details as some analytes may ,drop
out of solution if at cooler temperatures. '

4.3.3 Inorganic Standards and Reference Materials

'4.3.3.1 All metals standards are kept in a cabinet in the metals analysis lab. This is at room
teinperature. Expired standards that are kept for qualitative purposes are kept in the

, same room, in a different cabiJ?et. These qualitative standards have a special label .
on the bottles denoting that they are not to be used for quantitative purposes. All
other standards are kept at 4°C in a reach-in cooler in the inorganics lab. This
cooler is ~edicated to standards and SRMs only. No sample storage.is allowed in
this cooler.

4.4 Shelf Life .

4.4.1 Expiration

4.4.1.1 If aparent material has an expiration date of month/year, then the material is
considered usable through the end of that month. For example, 01/96, the material
expires after 1/31/96. This guidance was obtained from various vendors.

4.4.1.2 All parent expiration dates MUST be entered into the standard log books and the
expiration date for all resulting child materials must also be entered into the
logbook and placed on the material label.

.'
4.4.1.3 Note that no child solution may exceed the life of a parent solution or neat material.

This stipulation may reduce the shelf life of a prepared solution from that listed in
Appendix 2. For distance, if a stock solution is preparedfrom parent material that
has an expiration date of OS/20/95 in 01/95~ instead of having a six month shelf life
(07/95) the solution will expire, OS/20/95, the same date as the parent.

4.4.1.4 See Appendix 2 for the Table of typical shelflife of standards and reference
materials. This table is provided as guidance only: The vendor expiration date (if
applicable) and the analytical SOP take precedence over any guidance set forth in
the Table.

4.4.1.5 If a standard is past its expiration date it may be uSed for qualitative p~rpose~ only.
, , The standards logbook must be edited to reflect this status and an additional label . '
~~ beplac~d.on the standard. This ~ab~l must be bright in color and mustclearly ...,

. mdIcate that It IS to be, "Used for QualItatIve Purposes Only". " ,

Laucks Testing Laboratories. Inc.
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5.1 Criteria
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5.1.1- -Standards are to -have their concentrations verified before use whenever possIble. The
QC'ing of the standard is to be recorded in the applicable column in the standards logbook unless

_. they are validated in the individual anaIyticalnin (such as confirmation by another standard from 
an independent source). Criteria Jor standards acceptability are in many cases defined in
individual SOPs. In instances where they are not so defined, acceptability criteria are:

-• 80% - 120% for organics

• 90% - .110% for inorganic::s

--

Laucks Testing Laboratories. Inc.



Appendix 1

Example Calculations

1. Concentration Calculations from Neat Materials
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HELPFUL hint: To keep yourself straight ALWAYS, ALWAYSinclude" the unIts (mg, ml, etc.) in
your calculaticins.

Example Calculations of Standard Concentrations:

. Weight ofNeatMaterial:
Volume of Solvent:

0.2500 gm
10.ml

To Calculate Concentration inmgIL (ppm):

1) Catculation in Steps:

A)

B

C)

. 02500gm* 1000mg = 250mg
1.0g .

A.l) Adjust the 250 mg for purity,

i.e. if purity =90%, 250 mg x 0.9 =225 mg

10mis- 11. ~-O.OIL
1000mis

225mg ~ 22500m / L
O.OIL g

•

2) Calculation as a Single Step.

.. .02500gm 090( .) 1000mg 1000mi 22500'· . / L*. purzty * * = mg
.. 10mi . Igm lL

Laucks Testing Laboratories, Inc.
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3)

Fe = W .. p .. Conversion Factors
. FV .

where;

W = Weight of neat material (g)
FV = .Final Volume (m!)
P = Purity (%/100)
FC = Final Concentration (mgIL =ppm)

. .' .

2.-Intermediate and Working Standards (Standard Dilution) .
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AV:

Units:

•

•

(FC)(FV) X 1000 = -(AV) (PC)

where;
FC: Finai ConcentratioIi(S) in standard desired.. Units=~glmL .
FV: .. Filial volume of the prepared standard. Units=rnL.
1000: Conversion factor from mL to·~L
PC: Parent Concentration (standard nonnally containing high concentrations

and is diluted to desired fmal concentration). Units = ~g/mL .
. Aliquot Volume of parent standard required to achieve final
concentrations desired.
~L (microliter).

a}Neats to Stocks

Purity*1,000,000-W = Fe .
FV

where;

·1,000,000= Conversion factor from gram to microgram
W-Weight used in standard prep (g)
FV Final Volume (m!)
FC ~glml ~ ppm = mgIL
Purity = % PurityllOO

Laucks Testing Laboratories, "Inc.
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For.Example: 100% = purity of 1.0
86% =purity of 0.86
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If the % purity is ~ 97%, It is considered 100% pure for standardS calculation.

I

~..

.r.,
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Shelf Life G~idelines
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NOTE: ·IN till CASE, will the LauckS' expirations date EXCEED the manufacturer's

expiration date.

IN NO CASE, will a child solution have an expiration'date that exceeds its parents.'

• .1." Unless the manufacturers expiration date is less than the following, purchased neat
standards shelflife will not exce~d 10 years materials from the date of receipt for .
inorgamcs and 5 years from the date of receipt or 3 years from the date opened for
organic materials, whichever is shorter.

·2.. ' Unless manufacturers expiration date is less than the following, purchased stock solutions
or intennediates sh~lf life will not exc.eed I year from the date opened..

• 3. Listed time is maxim~.Specific shelf':life criteria are detailed in the individual S·OPs.

TYPE OF STANDARD
Purchased Neat
Purchased Stock Solution
Prepared Stock Solution
Intennediate Solution
.Working Solution
Purchased Working Solution.

INORGANICS
10 Years .1

12 Months·2

12 Months
.3 Months
2 weeks .3

ORGANICS
EXTRACTIONS

5 Years· 1 .

12 Months·2

12 Months.
N/A

6 Months
6 Months

ORGANICS
INSTRUMENTATIONA

5 Years .1

6 Months· 2

6 Months'
6 Months
3 Months , ~__
3 Months'

NOTE: THIS ISA GENi::RAL PROTOCOL. WHERE POSSIBLE, VERIFY THE
INTEGRITY OF THE WORKING STAl'fDARD SOLUTION BY MEETING THE
ACCEPTANCE CRITERIA SPECIFIED IN THE ANALYTICAL SOP FROM THE .
KNOWN TRUE VALUE WHEN ANALYZED AGAINST AN INDEPENDENT

. LABORATORY CONTROL'STANDARD OR A CALIBRATION CURVE.

.._..._ .....r.-...
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A. Volatiles:

Method Expiration Date

SOP No:
Revision:
Date:

. Page:
Replaces:

. LTL-I013
3

6/3/96

160fl;.

SW 846
8240 B

CLP OLM01.9

CLP OLMO 2.0-03.1

10/92 Low Cone.
CLP

SW846
8260A

Stock Standards: 6 months; gases weekly 'if unstable, or 6 months if .
prepared in nitrogen.
Calibration standards prepared daily.
Stock Standards: 6 months or sooner.
Stock gas standards: 2 months or sooner
Secondary dilution standards: 6 months or sooner (gases & reactive
compounds: monthly or sooner)
Calibration standards:. weekly or sooner:
IS, surrogate & matri?' spike: fresh spiking solution weekly or sooner.·
Aqueous standards: 24 hours at 4°C or 1 hour at room temperature; 12
hours if stored on autosampler.
Stock Standards: 6 months or sooner.
Gases & reactive compounds: 2 months .
Secondary standards: I month or sooner for gases & reactive compounds,
e.g. styrene
Other purgeables: 6 months or sooner ..
IS, surrogate & matrix spike: fresh spiking solution weekly or sooner.
Calibration standards: weekly or sooner.
Standard solutions stored in ampulated glass vials for 2 years from ..
preparation date or shorter ifrecommended by manufacturer. Once
opened, expiration dates above apply.
Aqueous standards: 24 hours atAOCor I hour at room temperature; 12
hours if stored on autosampler.
Opened stock standards: weekly
Aqueous standards: 24: hours.
Stock Stanqards: 6 months or sooner
Gases stotk standards: 2 monthS or sooner
Secondary dilution standards: 6 months or sooner (gases 1 month or.
sooner)
Working calibration standards: weekly.
IS: prepare fresh spiking solution every 3 months or sooner .
Surrogates: prepare fresh surrogate solution every 6 months or sooner
Stock Standards: 6 months or sooner
Gases: weekly if unstable or 6 months if prepared in nitrogen
Working solutions: check frequently for degradation or evaporation
Calibration standards are prepared daily

•

•••••
Laucks Testing Laboratories. Inc.
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~utoSampl~r Report Tabl~: SW846 pag~ 1
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. Name: SW846 . Autosampler Type: TYPE TJA
. ~ position~:257~300 QCPositions: 11/~9 # Sets: !

H nse St at i '='f' l,=,-: aa.t i ,:·n i $ r ael<: -1, p'='s. -1.

~a-: k ~ Typt;!
----- ----------------

1 Au x • CL ) Ra ': k .
2. Sampl~ Cl3mm)
3 Sample (13m.)·
4 'Sample (13mm)
5 'S~mpl~ <13mm)

Sample Sets

Usagt;!

STD/GlC/BLANK
Sampl~s

Samples
Samples
Sampl es .

11
32

. 7~
75
75

Analyses/Pos

10
1
1
1
1

;et# Type Pr epar~'? Oeser ipt i,=,n Method #P':•.s Ra,: k# StartP.=,s
-------- -------- -------------------- -------- ---- ----- --------

1 ... Y N,=, UMC09,UMC11 RE-:-AS,TL UMASOIL 43 ... 1~

.-- Pr~parati~n Info

;et# Uptak~ Uptake~2

-------- --------..
·Final
._-------

~C7"+ As I r .(
J<'iOy. II oft; b

')0::1$ Ro::·l,o,I .C,;,l Sc?!T'!ple !'Jamt;! Set # #Used Typt;!
----~---------------

----- -----' ------------
1 1 1 I C~) 1 ,,'!: ......... -e.-o' -NA- 1 QC Standal"d
°2 1 .... STD..1 Me"- "~-O' -NA- 1 St.~nd.~rd.::.

3 1 3 STD3 ",.!-t -~ b ·01 S';"b/lo ...l~ -NA- 1 Standc?r.d
4- 1 4 STD2 ~r::~-'fll;\ I '-'110 _I.> . :-NA';" 1 Stand~.l"d

S co STD1
..

.·-NA- Standal"d1 ..J 11 E-.""'" s-·o'2. 1
6 1 6 STD<) -NA-:- 1 Standal"d
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8 1 8 CCV ~ Iii ~- S-l- 0 , _. -NA- 6 QC .Standard

:'3 .•• 1'3 Not Used) -l'

!.a·:k· ..2

>';'5 R.=,w 'Col Sample Name Set .. #Used Type
-------------------- ----- ----- ------------

1 1 1 CRII1 1'1 ~~_ ~-O7. 1 -NA- Sample
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"'" 1 "'" P8S1 1 -NA- Sample.:J .:J

.:1 1 4- U::SSI 1 -NA- Sam¢t~
...,. 1 5 03001 (1-01 1 . -NA-- Sample..J

6 1 is 03(41).-1) 10 1 -NA- Sample
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1 8 ()3041)-O 1L 1.' -NA- Sample
1 '3 03040-02 1 -NA- Sample

1(1 1 11) 03(4 1)-03 1 ~NA':'" ·Sample
11 1 11 03040-<) 1 5X 1 -NA- Sample ./,

12 1 12 ()3()4()'-1) 10 5X 1 -NA- Sample
13 1 13 ()304(l-0 1S 5X 1 -NA- Sampl~
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1.1.1. The purpose of this procedure is to provide instructions for planning, performipg and
reporting QA/QC audits within the laboratory,

, '

i .1:2. This method is restricted to use by, or under the supervision of personnel experienced in
the technique described.

1.2. Discussion

An Audit of the facility IS performed for the following reasons:

,. 1.2.1 To de~ermine that contractual and regulatory obligations are fulfilled.

1.2.2 ,To determine that procedures and standards are being followed. and to insure good
laboratory practice. These auqits will include. but are not limited to the refrigeration unit
temperatures. logbooks, balance calibrations. 'data, and standards traceability. ,

"

1.2.3 To establish that qUCilityassurance objectives are met. including holding times, use of ,
appro\'ed analytical rnethods. and stated objectives for precision and accuracy.

1.2.4 To serve asa management tool to evaluate appropriateness of quality aSsurance policies.

1.1:5 To identi fy potential or actual deficiencies for the purposes of evaluating c'ompliance with
requirements and providing the means for correction.

1.2.6 'To determine that records areolprepared and maintain~d as required.

1.3 Documentation and Frequency'

Documentation required is specified' in the text and the frequency' shall be as req~ired by the . '
QAManager: but at least one technical audit shall be performed annually for each
department. ,This audit may take place in pans. with additional and more extensive audits
being scheduled as deemed r1ec~ssiry. '

104. DefinitionofTerms

1.4.3 ' Thissection defines terms and acronyms as they are used in this SO}>.

Laucks Testing Laboratories, Inc.



1.4.4 SOP:, Standard Operating Procedure

104.5 ,'QA: Quality Assurance

1.4.6 QC:, Quality Control
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1.4.7 Audit:, A planned and documented activity performed to determine by investigation.
examination. or evaluation of objective, evidence the adequacy of and compliance with
established procedure. instruction. and other applicable documents and the effectiveness of
implementation. An :ludit should not be confused with surveillance or inspectionactivities:'-"·-'-----"---~----

performed for the sole purpose ofprocess control or product acceptance.

1.4.8 Auditor: Any individual: who performs or assists in the performance of any part, of an
audit. inclllJin~ technical specialists, . . ,

1.4.9 'Lead Auditur: A.n individual who is qualified to organize and direct an a'udit. report audit "
, findings, and ~valuate proposed corrective actions.

1.4.10 Finding: Departure trom appro"ed procedures. program requirements. or other a~~I;~~;'I~-~-e
documents that ha\'e. or in the immediate fuu,lre could reasonably be expected tohave, an '
adverse effect on the adequacy or effective implementation of the Laucks QA program. This
would be rank~d as a critical discrepancy in the audit report.

1:4.11 Deticiency:, Depanure from approved procedures. program requirements. other
applicable documents. or good management practices that. if not corrected ina timely
manner. could re::isonably be expected to have 'a future adverse effect on the adequacy or
effective implementation of the Laucks QA program. This would be ranked as a minor
discrepancy in the ,audit repon.

~

1.4.12 Discrepancy: Depanure from approved procedures. pro'gram requirement, or other
applicable documents that have. or may have an adverse effect on the adequacy or effective
implementation of the Laucks QA program. This includes findings and deficiencies found
during the course of an audit. .

, .'

1.4.13 Recommendation: An 'obsen'ation or advise given to enhance current practices by any
individual or depanment of the Laucks QA program. This would be ranked as a
recommended item in the audit repon.

Laucks Testing Laboratories, Inc.



•
2. Responsibilities

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-IOI7
1

3/3/96
5 of 15

000

•

2.1 It is the responsibility of QA personnel. the auditor arid audit leader to perform an audit·
according to this SOP and complete all documentation required for review.

. . . .

2.1.1 QA ivlanager is responsible for the following:

• Approving each detailed audit plan

Concurring with the adequacy of each audit report

Issuing the :lUdit rep()rt

• Tracking audit status through final closeout

2.1.2 Ifan·audit team IS used. the following responsibilitie~ fall upon th~ Audit Team Leader. ..
If an audit team is not us~d. the follo\\ing responsibilities fall.to the QA Manager:

• Developing the detailed audit plan

Conducting pre-audit and post-audit conferences

Supen·ising the conduct of the audit

• Preparing and signing tlieaudit report

2.1.3 Mana~;ement of audited departments is responsible for the following:

• Providing reasonable and timely access to personriel, facilities, and records, as required to
support the audit process .~.. ....

Providing timel~' and adequate response to audit reports, including determination and
implementation of co' 'ective actions. as required.

• Verifying initial implementation of corrective action for deficiencies in their areas, if
. applicable.

2.2 Audits and reports are to be performed by personnel in the laborajory who have demonstrated
the.ability to evaluate processes in the laboratory with emphasis on Quality Control and
Quality Assurance.

Laucks Testing Laboratories. Inc.
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-2.3 Final review and sign-off of each Audit Finding Report may be performed by either the QA

Manager. L:lb Director or department supervisor or designee.

3. -Safetv precautions

3.1. Saf~ty Prec:lutions

3.1. L ALiditors must adhere to the -general laboratory health and safety policies during the
course of the audit.

J .1.2 Protective eyewear must be worn in all applicable locations at all times during the course
of th~ audit.

4. Calibration and Qualitv Control

Not applil.:Jblc.

5. Operation procedures

5.1 G~ner:ll

. - -

5.1.1. Audit'persoimel may be selected and assigned audit responsibilities commensurate with
their training :lnd expertise and the special nature of the activities to be audited.

5.1.2 Audit personnd are independent of any direct'responsibility for performance of any
activity which they will audit. Pjtsons having direct responsibility for performance of the
activities are not involved in the selection of an audit team..

5.1.3 Audit t~:lm members shall have received appropriate indoctrination arid training for
auditing. - .

5.2 Audit Planning -

5.2.1 The QA Manager. or designee shall develop an audit plan which shall be the baSis for the
audit. Th~ audit plan is documented on Audit Plan Form (Se Appendix I).

5.2.2 The Q.-\ Manager shall develop'an audit checklist appropriate to the activity OflU'ea being 
-audited. The checklist should contain auditable requirements extracted from the QAManual,

-Laucks Testing Laboratories, Inc.
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applic;able SOP's or guidance documents', such as El'A SW846. Checklists are designed for
each Department by the QA Manager and can be accessed by the QA Department.

5.1.3 The QA \t'[anager shall ensure that the checklist provides an adequate means for
indicating wh~th~r the. question is satisfactorily answered: '

. .

5.2.4 Audits a~e scheduled' in a manner to provide coverage and coordination with ongoing QA
program activities.

5.1.5 Audits are scheduled ata frequency commensurate with the status and importance of the
activity. 'kithin theaudit program.,each department of the laboratory and each element of the
Laucks-QA program is audited. at a minimum. at least once annually.

5.2.6 The QA VIanager notitles the audited department. in writing, prior to the audit to provide
the sub.i~ct and scope of the audit. audit schedule. and audit team members.. if applicable;

5.3 Audit Performance

5.3.1 Th~ QA ~vIanagerand (when required) the appointed audit team members shall proceed
through the auditchecklist recording evidence of compliance. discrepancies. or
recommendations.

5.3.1 During the audit. theQA Manager or appointed team member shall us~ their best
judgment to determin~ ifth~reis a need to audit at a greater depth than the checklist
indicatd, I f this is th~ cas~. the ch~cklist shall be modified accordingly.

5.3.4 ' Objective evidence is ex~ined, andessential information is recorded. such as the
identitication of specific evidence examined, specific details of discrepancies or adverse
conditions. and applicable refereices.

5.3.5 The QA \-lanager shall identify each finding, deficiency, or recommendation in a QA
audit report.' Findings. deficiencies and recoirunendations will be listed by department and
sequentially numbered in the QA audit n~port. '

SA Audi~ Report

5A.l The QA Manager or his designee shall prepare an audit report which should address the'
, .

following:

5.4.1.1 Date and location ,( Laucks-department) of the audit.

Laucks Testing Laboratories. Inc.



5.4.1.2 Purpose and scope of the audit.
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5.4.1.3 Audit t~a.m members (when applicable) and the people contacted during the audit.

. .

5.4.1.4 Description of items: iricludingtherank, type and detail of the audit finding requiring
corrective :lction. The description of the items must be in sufficient detail to enable
investigation. e\.'aluation. and correction of the finding. (See Appendix II - AudilFinding
'Report Form) The report may also include .the area affected (See Table in Appendix III) and
Finding Type (See Table in Appendix IV) .

. ' .

. 5.4.1.5 Due date for l:ompletion ~f corrective action plans..

5.4.2 The QA Manager shall issue the audirn~p~rt to the appropriate levels of Laucks
managemenrwithin four following the audit. This report shall include a copy of each
findin~, depl:ienl:Y and/or recommendation.

. 5.5 Audit Closure and Fulluw-Lp

.. 5.5',1 T~e a.ppropriate Lauc_ks ~lanag:~ent (departmental sup~rvisors~laboratorydi;re·Clothall·'·------:-:-.
. inVestIgate the reported tll1dIng. defICIency or recommendatIon and do the following:' , .

5.5:1.1 Determine the actions required to correct the discrepancy.
.: . .. .

5.5.1.2 Evaluate each discrep~ncy to determine the root cause of the problem and any generic
. implications, . . . . .

55.1.3 Determine the corrective action required to correct the discrepancy and to prevent.
recurrence.

-l

. 5.5.1.4 Document corrective action and indicate corrective action commitment date.

5.5.1.5 Sign. date. and ren.~m the completed form tothe QA Manager·within the assigned time
frame given in the audit report. . . . .

. . '.,

5.5.2 The QA. Manager shall evaluate each discrepancy/recommendation response. Inadequate
or indeterminate responses shall be returned for reexamination of the problem and revised.
correcti ve action.

.' 5.5.3 The QA Manager shall verify the corrective action, as stated in the response, and make
sure it has been implemented and accomplished as scheduled.

Laucks Testing Laboratories. Inc.
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5.5.5 Afterverificationof corrective action. the QA Manager shall issue a report statipg that all
corrective action h(ls been completed and the audit is closed.

. . .

5.5.6 If a stalem'ate is reached concerning either the validity or resolution of an audit .finding,
" affected personnel escalate the concern to the appropriate level of management to effect a

resolution~ ,

5.6 Records

The QA ~lanager shall ensure that the fqllowing audit documentation is maintained on file:

5.6.1 . Completed audit checklist..

5.6.2 Audit Report (include's findin!2:s. deficiencies and recommendations)... .. - .

5.6.3 Correcri\'e A,ction (response wdiscrepancies).

5.6,4 Recordspertaining to. t,he completion ofcorrective action. ,

5.7 Audit Discrepancy Tracking

5.7.1 Audit discrepancies will be ~ategori:z:ed to facilitate tracking and trending of recurrent
problems, The categories are as follows: ' .

. • Logbook ~Iaintenance

. ~

Document Control Procedures

QC Procedures

Standard Operating/Quality Assurance Procedure

• Analytical Method

• Purchasing/Procurement Document Control

• 'Standards Preparation/Documentation'

• Safety/Reagent Labeling or Storage

Laucks Testing Laboratories, Inc.



• Training/Records

• Good Laboratory Practices

• Other

5.7.2 Explanations of Categories Listed .-\bove
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5.7.2.1 Logbook maintenance tindings include but are not limited to the following: logbooks not
being maintained in accordance \vith Laucks policy, improper entries into logbooks. improper
error corrections. logbooks not being kept up to date.

5.7.2A Standard Operating Procedure and Quality Assurance procedure findings' include any case
where a procedure has not been followed in full and has not been documented on the
applicable correcti\'e action from. .

5.7.2.5 .'\nal:1icJ.l methods findings invoh'e cases where the approved and required analytical
method has not been followed to the full extent and there is no documentation that

. I . . ol
commUI1lC~leS t 11:).

5:7.2.6 Purchasing and procurement document control findings involve instances where the
appropriate procedures have not been follovv'ed in full. This type of finding includes but is
not limited rothe following: un-approved lise of standards or solvents, lack of certification
documenw.tion. elC.

. .

5.7.2.7 Findings for standards preparation and standards documentationinclude but are not
limited to the following circumstances: improperly prepared standards, improperly
documented standard preparation. inadequate verification documentation. lack of
documentation \vhen procedures are not followed in full.

Laucks Testing Laboratories. Inc.
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5.7.2.8 Safety and reagentlchemicallabelingfindings involve any de.viation from approved safety
and waste procedures and the chemical hygiene plan.

5.7.2.9 Training and training records findings involve lack of training records, and personnel
performing analysis without appropriate qualification docwnentation.

5.7.2.10 Good Laboratory Practice tindings involve significant figures, temperature monitoring,
calibration techniques and other associated activities involved with safe and accurate
laboratory practices.

6.1 References

Laucks Quality Assurance Plan

ApplicabJ~50Ps

AudirDatabase Tables

Laucks Testing Laboratories, Inc.
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Audit Plan Form
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LAUCKS Testing Laboratories

Audit Plan

Area to be Audited: --,- ~-~------

Lead Aud itor: _'__---'---,-_....:..---...,.."-- ....:..- --,- _

Audit Team Members (if applicable): ----'" ---'-__--,- _

Date of Audit: _' -:-- ~....:..__

Type of Audit: ...,....-__--,- ~_ __'___

Checklist(s) to be Used:' __---'-__--,-_---'- --,- ---'-_....,..-:.

Individuals Contacted During the Audit: ....:..-_....:.._ _

Audit Debrief Date: _---'-_---'-_~ ....:.._ _

Report Issued Date: ....:.._ ....:..__

Signature of Lead Auditor: --,- _____

Signature(s) of Team Members: _--,-.....;.........:.._ ---'- ----'"_~

,q:\qa\audit\auditpln.doc Revision 0, January 21,1996
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Audi~ Finding Report Fonn
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Audit Finding Report

Audit Number: Example I Finding Number 1

Facility: I Audit Date:

. ,Auditing Body: ,I Audit Type:

Lead, Auditor: Affected Area: GC~Seniivolatih:!s

Related Findings:

Finding Rank Minor Repeat Finding?: No

Finding: ,

\

, .
, ,

Corrective Action Response:

,

-
ol'

, .

Opened By:" Date Opened:

Response By: Response Date: .

Corrective Action By: . Scheduled Completion Date:

Verified By: Date Verified:

Date Printed 3/3/96 Revision 1,January 31. 1996
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Area Names
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Department

. ,

Depart I Department I DepartmentOescription I Sup 10 /I

ARCH !Archive IArchive of Documents in QA 10006

BP IBottle Prep IBottle Prep 10008.

OM IData Management IData Management and Administrati !0008

EXT !Extractions iExtractions 10027

GCEF IGC·EJl:tractable Fuels IExtractable Fuels by GC:FlD :0038

GCS IGC·Semivolatiles IGC·Semivolatiles 10048
GCV IGC·Volatiles - IGC·Volatiles 10038
MSS IGC/MS·Semivolatiles IGCMS-Semivolatile 10048
MSB IGC/MS·Semivolatiles &. Volatile IGC/MS·Semivolatiles and Volatiles I
MSV IGC/MS-Volatiles IGCMS-Volatile 10038

.SAF IHealth and Safety IHealth and Safety 10006
HPL IHPLC IHPLC j0038

IN Iinorganics IMetals and Wet Chemistry Office 10053·
MIS ILIMS and MIS ILlMs·and MIS 10070
MET IMetals IMetals and Metals Preo 10067
MTI IMetals Instrumentation iMetals Instrumentation 10067
MTP IMetals Preparation !Metals Preparation 10067
PM !Project Management IProject Management. 10008.
QA IQuality Assurance IQuality Assurance 10006'
SM Isales and Marketing ISales Deoartment !
SC iSample Control 'ISampleControl "10008
SP !Special Chemistry :Special Chemistry 10053
WC !Wet Chemistry IWet Chemistry 10053
YAK· IYakima Office, !Yakima Office :0072

1/29/96
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Finding Type

SOP No:
Revision:
Date:
Page:

. Replaces:

LTL-IOI7
1

3/3/96
15 of 15

000 •

•

•
. Laucks Testing Laboratories, Inc.



FINDING DEFINITION

:

ID of Findino TVD8 I Finding Type ,

BAl IBalance - Not Certified Annuallv

BA2 IBalance . Not Checked Daily With Class S ',veights or as used

BA3 IBalance . Weights Not'Certified Annuallv

BA4 iBalances . Weights used :or calibration do :'lot correspond to weights used for analvsis

CAl iCorrective Action - Procedures Not Develoeed

CA2 \Corrective Action· NVC Not Being Tracked

Dll IDocumentationilogbooks . Error and Corrections not be documented correctly

Dl2 !Documentation/logbooks - incomplete columns. not properly bound

Dl3 !Documentationilogbooks - Not Maintained or used

Dl4 !Documentationilogbooks - Inadeauate ReView

DRl 'iData Review - Not Being Performed

DR2 IData Review· Not Being Documented

DR3 IData Review - No SOP , '

DR4, iData Review - No QC DeciSion Matrrx Avaiiable

ECl jElectronic Backue - Not SeingPerformed

EC2 iElectronic Backue - Not Inventoried For ,=letrreval

Gll iGood lab oractice - misc GlPitems

, MOl IMethods - No SOP/cribsheet available at !lme of audit

MD2 IMethods . SOP!Cribsneet in use not current controlled version

MD3 'Method· controlled SOP,'Cribsheet is not being followed or doesn't match current practice

MD4 !Methods - The controlled SOP is 'Non-comeliant with the referenced published method

MDS iMethods . SOptCrib sheets in use 30 not controlled. meaning draft or handwritten SOPs in use

PEl ,Performance Evaluation SamPles· Results are outside warning limits. check for error

PE2 ,:Performance'Evaluation SamOles . Results are outside control limits. not acceptable
IPE3 IPerformance Evaluation Samcles . Resuits :ncluded misidentified compounds. not acceptable
CAl ;QA . QAP,'SOP Document Control Not in ?!ace or Used

CA2 'QA - Precision and Accurac" Jat3 Not':urrerit

CA3 IQA - MDl/IDl Not Current'

CA4 :CA . QC Limits Not Determined or Maintained

CAS lCA . Control Charts Not Develoeed or Maintained
QPl IQAPlan : No QAPAvailable

QP2 ICAPlan - Outdated And Neeos i1evision

OP3 iCAPlan - Has Major Discreoancies With' SOPs or eractices of the dav
RCl !Records, Control· logbooks Not Controlled

RC2 ,iRecords Control - Filing not maintained oer SOP

RC3 'Records Control· No SOPs to desribe Svstem
RC4 IRecords Control - Not mentioned in CAP

RCS iRecords Control· Archiving Inadeouate

SCl ,Sample Control- Building not secured

SC2 iSample Control· COC not established or maintained per client reauirements
SC3 ISample Control'· Temp/oH not monitored for all regulatory samples
SFl ISafetY • No SOP.-

SF2 ISafetv • Not Adhering to SOP or Chemical Hvgiene Plan
'SF3 ISafetY - Not Adhering to Go~ lab Safety Practices
STl !Stds/Reagents • No SOPs for preoaration ,

ST2 IStds/Rgnts • Prep record inaoea.ior not traceable
STJ :Stds/Reagents • Exeiration Date Misused
ST4 IStds/Reagents - Not labeled Proeerly in the laboratory
SWl ISoftware . Not Verified and Documented
THl IThermometer - NIST Not Available
TH2 iThermometef - NIST Not Evaluated Annuallv
TH3 IThermometers • Not Calibrated Annually

·TH4 !Thermometers - Correction Factor Not Applied or misapplied
TH5 IThermometers- Temp. Not Recorded Daily or As Used
TR1 ITraining - No Formal Program or Documentation
TR2 ITraining • Incomplete Forms leg Proficiency. Hrs)

TR3 ITraining - Net Maintained Consistently ..
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1.1.1 This SOP is intended to provide an overview and general organization,of data review
,practices employed fOf v'alidatable packages. The actual data review processes and check
, lists specific to those types of analyses are covered in specific SOPs. A schematic

diagram of the geneci1 review process is provided in Appendix 1.

; 1.1.2 Validatable package~ ac'~often similar to the Contract Laboratory Program (CLP)'
presentation, although the actual,analyses themselves ,and the appIlcable quality cOIltrol
(QC) may be from SW 846 or other references. If such is the case, the CLP fonnat would
be modified to meet the requiiementsofthe referenced methodology. However, the
overall review process remains the same.

,1.1.3 In-house' (non-validatable) data packages receive much of the same review but do not'
necessarily follow the same processor the same level of documentation. It is riot the
intent of this SOP to outline the process for these data.

, , ,

1.104 This method isresiricted to use by, or under the supervision of-analysts experienced in
the technique described. ,Each analyst perfonning this method must have demonstrated
the ability to' perfonn the described function.

~, Equipment List,

2.1 Equipment

2:1.1

2.1.2

Data package or the portion of the data package to be validated
, ' , ~"

~OPs, including associaiedchecklists, for the validation of the analyseS of intere~t '

2.1.3 ' Access to computer programs~ etc. which may be required in order to complete the review"
process

3.a.. Responsibilities '

'3.1 Analyst

3.1.1 It is the responsibility of the analyst to provide the first level of data review'and to ensure
that all criteria have been met or their failure addressed prior to releaSing the data for the

Laucks Testing Laboratories. Inc.
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next level of review. The analyst may only be the fIrst level of review but is the most
important in ensuring that the reponed values reflect what was actually present in the
samples. It is panicularly important that the analyst be proactive in determining any
actions that need to be taken in order that they may be completed within the holding time'
for that analysis and within the turnaround time required by the client..

• The analyst must ensure that the instrument was functioning properly at the time of
analysis

• The analyst will ensure that all data comply with the method and project-specifIc
requirements and that any deviations or failures to meet criteria are docwnented in the
project flle.

• The analyst must check to see that all calibration criteria were met

• The analyst must review all quality control data and ensure that criteria were either
met or corrective action taken. This action may vary anywhere from simple narration
in the repon to re-analysis of the sample set, depending upon the QC failure and the
method requirements: .

" .

• .The analyst will review the final data to see that they make sense, that is, the values
determined are reasonabh:, do not disagree with other information the analyst may be
aware of, and that the calculated values appear to agree with the raw data.

• The analyst will either transcribe the data into the LIMS or will pass data to the
person responsible for transcription in a format which can be easily interpreted.

3.2 Peer or Secondary Review

3.2.1 Data must receive a second level of review from a peer analyst. This analyst should be a .
person who is familiar with and capable ofperfonning the analysis themselves. If there is
no peer analyst available becluse the analyst in question is the only one experienced with
the analysis or for other critical reasons, another qualifIed individual may substitute for
the peer analyst. This person must still be familiar with all aspects of the calculations
being performed and the relationships between data and performance of the method in
order that the review can be properly conducted. The peer analyst reviewer must: .

• Check 100% of the manual entries for transcription errors

• Check 100% of manual calculations for accuracy
. .

• Spot check at least 10% of computer calculations to verify program validity

• Check for completeness of raw data or supponing materials

• Confirm spectral assignments and identifIcation of TICs

Laucks Testing Laboratories. Inc.
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"'3:3~.-1-, The responsible supervisor or a-desigriated allemate'forthe area-iiiWhich the anaIysis"iS:---~---"--~

conducted must provide a technical review of the reported data. This level of review"
need not be asdetailed as the peer review but must include:

• Checking for reasonableness 'and sensibility of the reported data

• Checking for completeness of the reported information

•. Checking for compliance required QC practices including ,those specified in the .
·--c-'------Method and those that are project~specific.

• Checking for descriptions of deviations from Method and project-specific QC
requirements

• Checking the information in the report narrative for sensibility

3.4 QARevie'w

3.4.1 QAcursorily reviews most dataand periodically, in coriducting data audits, reviews
select packages more thoroughly. The cursory n~vie~s are generally performed just prior

. to release of the data. In depth reviews almost always occur after release of the data and
are intended more for a revi~w and assessment of laboratory data and processes rather
than an assurance of performance on that particular data package. Should quality issues
arise that have a critical negative impact on the packagebeing thoroughly reviewed, .
however, QA may call for more specific corrective action. QA may choose to go into any
depth in review of data pack~ges, but in general,most reviews will consIst of: .

• '. Checking for compliance with required QC practices

• Checking for reasonableness and sensibility of reported data

•. Checking. for deviations from Method or project QC requirements.

• Checking for, compliance with SOPs (periodically)

.Laucks Testing Laboratories, Inc..
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3.5 Project Manager

3.5.1 Project managers do not perform'technical reviews but do review case narrative~ to
ensure compliance with contractual agreements. Their responsibilities include:

'. Reviewing to ensure that ~e client requested methodology was used and referenced

'. Ensuring that sample entry coinments were incorporated, and that concerns thatwere
raised during the course of analysis which required client communication and
decisions have been incorporated.

• ,.' Reviewing and signing project narratives.

• 'Reviewing the billing to ensure that the proper invoicing has occurred in conjunction
with contractual agreement.' ,

3.6 Management

. . . '. .. . .

3.6.1, Senior management reviews case narratives and other components of data packages,
should they find cause~ They are the parties responsible for approving the release
(signIng) of reports. , ' .

~, Operation Procedures

4.1 General

4.1.1 The processes described below are general. Specific QC and practices, including most of
the corrective actions resulting from QC failures are generally described in the'
appropriate SOPs. Thespecifics of the review process for individual analyses are
specified in the respective d~review SOPs along With their associated checklists.

4.1.2 The duties of individuals responsible for various levels of revi~w are specified in the,
Responsihilities section of this SOP. It is the responsibility of each reviewer to be

, familiar with this SOP and those specific to their function. '

4.2 Analyst

4,2.1 'The analyst mtistbe cognizant of the entire analytical process and document anything
out-of-the-ordinary that goes on during the analysis. This may include on-the-spot '
corrective action, such as dilution and're-analysis. The analyst must also review the 'data

, during the production of final results to ensure that all criteria are met and that all

Laucks Testing Laboratories, Inc.
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appropriate commentary regard.i~gthe analysis and any extraordinary st~ps are clearly
noted..

. .

4.2.2 The analyst Will then assemble thefmal data package according to the SOP and submit
the data for review to the sec6ndaIy reviewer~ The work of the analyst is the most critical
in the review process as this ensures the timely processing of the samples in order to meet
holding and·turnaround times.

4.2.3 When completed with the data package, the analyst will pass all of the associated
materials' along to the second reviewer. .

4.3 Peer or Secondary Review

4.3.1 . The secondary review wil~ usually include use of the checkiists associated with the data .
review SOPs~ Ifin doubt,the secondary reviewer will ask the analyst for further
infonnation and not just pass along problems to the next level. In consultation with· the
.supervisor orQA, data may be returned to the analyst for corrective action. ...

4.3.2 The secondary reviewerwill pass the data and checkiist along to the supervisor

4.4 Supervisor'

4.4.1 The area supervisor or designate will perfonn the functions outlmed under the
Responsibilities section, paying special attention to' data review checklist items which do
not meet method specifications: The supervisor may determine that corrective actions are
necessary in the pursuit of data of adequateqtiality or may consult with QA where the
optimal practice is questionable. The supervisor should ensure that corrective actions are
all completed and all report lommentary is sound prior to submitting the data to the
reports department. .

4.5 Reponing
. .

4.5.1 The reporting group assembles the respective data packages but bears no responsibility
for review other than to ensure thatall of the analyses are present in the package,that
everyone' has input their respective commentary into the report narrative, that all narrative
comments have been printed and the.appropriate parts of the data package have been
assembled~ This aspect is detailed in.an SOP designed for that purpose.

. Laucks Testing Laboratories, Inc.
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4.6.1 QA pertorms cursory reviews of most narrative and data packages before release. QA
may call for corrective action at any level should problems be observed which have not
been dealt with in an appropriate manner prior to this late stage of reporting. ,
Responsibility to spot and have errors corrected, however, must not be left up to QA if
they are spotted earlier or the analysis and reporting of results will almost certainly be
delayed.

4.6.2 QA will also perform a more thorough' review of selectdata packages, the scope of which
. is at the discretion ofQA and is not addressed in this SOP. Such reView will be more'
detailed, however, and corrective actions may result which will impact the immediate

.data or,more likely, ,affect the processes involved in collecting, reviewing, or reporting'
data in general.

4.7 Project Management

4.7.1' Project managers review and sign project narratives. They will review only to ensure that
the client requested methodology was used and referenced, that sample entry comments
were incorporated, and that concerns that were raised during the coUrse of analysis which
required .client communication and decisions have been incorporated. They must also'
review the billing to ensure that the proper invoicing has occurred in conjunction with

, contractual agreement. 'They may perform these tasks either before 01: after QA review.

4.8 Management

. 4.8.1 Management will review and. release (sign) narratives..

~ Reports

5.1 Data Revie\\'and Signatures

5.1.1 Data review forms are provided in individual data review SOPs.

5.1.2 Analyst/reviewer signatures occur on organics cover pages. Inorganics review signatures
occur on data cover pages and supervisor signatures are included on both metals and
conventional chemistry packages..

5.1.3 Management signatures appear oli all final reports.

Laucks Testing Laboratories. Inc.
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Data Review and A pp roval

·Sample
Analysis

performed by
Analyst

I•

·Check tor compliance with required OC practices
·Check for reasonableness of reponed data .
-Check for descriptions of deviations from Method or Project
OC requirements
-Check tor compliance with approved SOPs (pe.riodically)

·100 % m·aniual entries for transcription errors
-100% of manual calculations for accuracy
'·10% spot cneCk of computer calculations
·Check ·for com pleteness of raw data or supponlng materials
·Conflrm spectral assignments and idenllficationof TICs
-Check for appropriate use of significant figures and rounding
-Check.tor compliance with Method or ProjectOC.

. reQuirem ents
-Check for descriptions of deviations from. Method or Project
o C· reQuirem ents
·Check· reponed values for dilutions·
·Check reasonableness. of data

·Check for reasonableness of reponed data
-Check for com Pletenessof the reponed inform ation

. ·Check for com pliance with required 0 C practices
·Check for descriptions of deviations from Method or Project
OC requirements
·Check the information for the report narrative

.100% at cata
& 10% at
electronic
data peer
reViewed

eanalYSIS.
or other No

corrective
action if

necessary

Yes

Supervisor
re·views 100%

of reponed
data

• eanalyslS.
or other No

corrective
action if

necessary

Yes Sup~rvfsor
approves

data

INo
;

•
leAL.. /.Supervisor or

OA deCIsion . ~

re'Quired .

I
. Return to
supervisor. Yes

, analyst or
repon

generation as
reQuired I No

Project
Manager

and/or
. Technical

·Director final
repon approval
and signature

•
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1.1.1 The maintenance, of l()gbooks is essential to monitoring all aspects of laboratory
operations including instrumentand method perfonnance andin tracking analyses. It is
also important to' confinning instrument perfonnance at the time of specific analyses and
in monitoring ongoing or periodic perfonnance degradation and the steps taken to correct
or prevent such occurrences. This document applies to all personnel ~nvolved in the
piepaia~~on, c~ntrol and use of laboratory 'notebooks.

1.1.2 More specific instructions for maintaining logbooks can be found in pertinent SOPs, such
, as LTl-I 007 "Maintaining Instrument Records and Logbooks" or LTL-I 005 "Analytical
Balances" or others specific to other laboratory operations.

1.2 Purpose'

1.2.1 The purpose of this SOP is to define the practices used to maintain control and use of
laboratory logbooks. This SOP is not intended as a specific description of any particular,
logbook type but covers the practices that must be,'in ,place for all logbooks employed at ,
Laucks.

1.3 Definition of Terms
, ' ,

1.3.1 Logbook - Any bound or unboUnd document that forms a record of activities and
pertinent data regarding an activity including but not limited to maintenance logs,
standards logs, reagent chemical logs, analysis logs including instrument outputs
(computer generated or strip chart recordings), balance and temperature logs,or any other

. regularly maintained record of activity.

'b- Requirements

2.1 Control

2.1.1 Documents that specify quality requirements or activities affecting quality or evidentiary
activities shall be controlled to ensure that correct documents are being used and properly
archived when completed.

2.2 Maintenance

2.2.1 Quality assurance records (logbooks) shall be compiled and maintained in accordance·
. with approved prpcedures.

Laucks Testing Lab'oratories. Inc.
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2.3.1' Logbooks should be periodically monitored to ensure they are being properly maintained
an'd information is being correctly recorded. Standard logbooks and run logs should be
monitored at least semiannually by ,group supervisors or their designees. Maintenance
and other logbooks need only be reviewed annually, unless previous review has
demonstrated inadequacies in the logbook which require more frequent monitoring.

3.-- Responsibilities '

3.1 Quality Assurance Manager

• Maintain the logs for control o.f laboratory notebooks and provide control numbers and
, labels as requited.

• Approve format and proposed content oflaboratory notebooks; minor changes to pre
printed forms do not need QA approval as long as their basic content does not change.

• Maintain master copies of notebook pages (in instances where' pre-printed pages with a
specific format are used); this may be in electronic or hardcopy form orboth.

• 'Monitor satisfactory implementation of the requirements of this SOP

3.2 Responsible Supervisor
, ' ,

• Dete~ine the format and content of notebooks used in their respective areas;

• Ensure that QA has been provided with an electronic version of all pre-printed logbpok
, , pages in order that they are later available for reprinting or editing.

Ensure that all laboratory notebooks are properly labeled, including the appropriate,
'control number.

Ensure that personnel are adequately trained in the proper use of laboratory notebooks

• Periodically review laborat.ory notebooks to verify satisfactory implementation of the ,
requirements of this SOP. Standard logbooks and run logs should be monitored at least,
semiannually by group supervisors or their designees~ ,Maintenance and other logbooks
need only be reviewed annually, unless previous review has demonstrated inadequacies

,in the logbook which require more frequent monitoring. This activity may be assigned
to another individual but should not be the same individual, wh::' regularly completes the
log itself. ' '

Lallcks Testing Laboratories. Inc.
•



•
3.3 Analyst

SOP No:
Revision:

.. Date:

. . Page:
Replaces:

. LTL-I019
1

5/13/98 .
5 of 11

o

•

• Ensure thatthey are using the appropriate logbook and understand how to properly fill inthe
requiredfields~. . .

• Ensure that any new logbook has been given alogbook number by QA before beginning to
use it.

• .Ensure that the logbook is clearly identified with an instrument ID and purpose or other
appropriate title which will enable the analyst to easily identify the logbook. .

• Ensure that if pre~printed logbook pages need to be modified, the modifications are approved
by their supervisor and that an electronic copy or, if requested an original hardcopy have
been provided to QA. .

~ Procedure

A.l Notebook Structure
.' . . .

4.1.1 Laboratory, notebooks may be either bound or unbound as described below. Most.
logbooks should be bound in some fashion but it is recognized that this is not always
possible, such as for vendor service records. These records may be stored in 3-ring.
binders or other suitable notebooks. '

4.1.2 In some 'instances, logbooks may be created from instrument printouts or other pages that·
do not lend themselves to beingpre~bound. ·In these instances, the log sheets may be
stored in a 3-ring binder or other storage until enough sheets have been accumulated to

. have them bound with the laboratory comb binder; .

4.1.3 All logbooks whether bound or unbound must be comroiled by QAas designated by the
appropriate QA Book Number label (see exampie in Appendix 1).

4.1.4 Bound notebooks shall confonn to the followinQ:
. ."..-

. . .

• Where feasible, binding will be of a type that will make the remov~l and reinsertion C?f
pages readily noticeable.

• If pre-printed and bound, all pages will b~ sequentially pre~numbered. If the fonnat of
the notebook pennits ~he use of the reverse side of the pages, bothsides of each pa'ge
will contain asequential page number. ..

Lalleks Testing LciboralOries.lne.
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.• Each page of the pre-printed bound notebook will contain, as a minimum, the laboratory

name, logbook .title, and sequential page number. Other elements may also be necessary
for any specific logbook. . "

4.1.5 '. Unbound notebooks shall cq,nfonn to the following:

• Unbound pages will be contained in a binder or folder that provides protection from
damage.

• Each unbound page will contain a Unique identifier (e.g., nin number/date). For
identifi"cation purposes, a continuous'printout on fanfold computer paper requires only
one identifier unless the sheets are separated.

• The department to which the logbook was issued

•. Control numb~i assigned by the Quality Assurance Officer

•

4.1.6

•

As noted above in 4.1.2, some unbound logbooks may eventually be bound if practical.
. .

All notebookS will contain the followinlZ infonnation on the cover: .... .

Laboratory name, Laucks Testing Laboratories, Inc.

•
• The use of the logbook (i.e. balance calibration. instrument run-log, etc.)

• The department book number or title uniquelv identifying that book, as required to
. identify the specific J.lse of the book. This may include an instrument number or other
logbook ID (such as a standards logbook ID). This is in addition to the QA logbook
number.

• Start Date, the date on which the first entry was· made·

• End date, the date on which the last entry was made

4.2 Control of Logbooks • I

4.2.1 The QA Officer will maintain a master log of laboratory notebooks that contains as a
minimum, the following infonnation:

•. Unique control number for each logbook

• Logbook title, which should reflect the type of infonnation to be entered.

Laucks Testir.;: Laboratories, Inc.
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• Department to whom issued, for accountability only. A logbook will generally be
assigned to a work station or function, and in no way is a laboratory notebook to be

. considered a "personal" notebook.
\

• Date issued, for accountability only.

• Date closed, for accoUntability.

4.2.2 Master sheets for each logbook will be maintained by the QA Officer and will be utilized
for producing notebooks when required...

4.3 Use of Laboratory Logbooks

4.3.1 ,The notebook is the basic document for recording information. Entries should be made
into the notebook in real time, not wrinen on scratch paper and transferred later.

4.3.2 Handwrinen entries should be legible and entered in black or blue indelible ink.

"

4
., .,

•.J ..J.

•

•

"·4.3.4

4.3.5

. .
Computer-generated data should be printed out and collected at appropriate times to
represent the activities' being recorded.

Computer printouts may be either placed in unbound notebooks as describedabove, or
inserted into bound notebooks.

Compute~printouts or other material inserted into' bound notebooks must be securely
fastened (tape is preferred) in such a way that removal and insertion of material can be
determined readily. . .

When information from related activities is recorded in more than one notebook, provide
. adequate cross-reference information in all affected notebooks so that all pertinent data
can be readily accessed.

Do not skip pages when entering data. For example; if data is not readily availahlefor
entry, do noUeave space for later entry. Enter the data when it becomes available and
provide adequate cross-references if required.

. .

4.1.6 In cases where partial or complete pages must he left blank and not used, indicate the
'. unused portion by placing a horizontal line at the beginning and end of the unused portion
and connecting opposite ends of the horizontal lines with a diagonal, resulting ina Z- .

. shaped figure. The individual striking out the blank ,area will initial and date the
diagonal.

Laucks. Testing L.:boratories. Inc.
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which has been initialed and dated. No erasures, overwriting, white-outor multiple
line cross-outs (blacking out) are acceptable.'

4.3.8 When pre-printed formats are used and all possible.entries are not required, the remaining
blanks may be struck out with aZ as described above, or entries such as N/A may be
placed in the unused blanks.

4.3.9. The individual entering information into the notebook shall initial and date each page
used, or in the case of logbooks with ongoing records which do not occupy the entire·
page, such as maintenance logs or balance logs, each individual entry.

4.4 Supervisory M'onitoring of La.boratory Logbooks
. .'. '. .

. 4.4.1 Standard logbooks arid run logs should be monitored at least semiannually by group
supervisors or their designees. Maintenance and other logbooks need only be reviewed
annually, unless previous reviewhas demonstrated inadequacies in the 'logbook which
require more frequent" monitoring. This activity may be assigned to another individual
but' should not be the' same individual who regularly completes the log itself...

4.4.2 Logbooks should be reviewed using the review items provided in Appendix II, although
it is not necessary to actually document the review using this checklist.

4.4.3 Errors should be formally brought to the attention of the responsible individual through
the use of Corrective Action Forms. If errors are correctable or items can be corrected for
legibility problems, they should be corrected using the proper error correction technique.

4.4.4 Logbooks that have been reviewed are marked with a fluorescent yellow or other colorful·
label that looks similar to the label in Appendix III.

4.5 QA Monitoring of Laboratory Logbooks
. .

4.5.1 The QA Officer will verify during periodic audit and surveillance activities that
notebooks are properly completed and maintained. This will generally be done
approximately annually as part of routine audits. This observation does not preclude the

. requirement for supervisory review.

Lallcks Testing Laboratories. Inc.
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Appendix I

. Example QA Logbook Label

.Laucks
Testinq LabOTatories. Inc. .

QA Book No.: ,,;... '----

Issued To: "-- _

Used For: -,-- _

Dept. Book No.: ... ~ _

Start Date: _. _

.. End Date: _.. _
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• Has empty space been crossed out properly initialed and dated? .

.• Have errors been corrected With single-line crossouts, initialed and dated (no obliterations or
overwrites)?

. .' . . . ~ . .

.• Are all entries cIearand easy to read and comprehend?

• If calculations are involved, check several random calculations for error,

• If traceability is involved (as for standards) check several random entries to confirm that the
. logbook entries can be tracked back to the original entry.

:. If standards log, observe some actual standards and compare ·them against logbook entries for
accuracy..

• . Are all handwritten entries initialed and dated?

• If the book is beginning to deteriorate, it should be repaired or retired and replaced.

.Laucks Testing Laboratories; Inc.
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Appendix III :

Example Logbook Review Label

, Logbook pages throtigh _
have been reviewed for completeness and
spot~checkedfor accuracy> '
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1.1.1 This SOP describes the integration process for chromatographic data, the procedures for
manual integration, and the procedures for documenting manual integration.

1.1.2 Integration identifies peaks found in the datacollected during data acquisition and
characterizes them. The software uses the integrated peaks to detenninethe identity and quantity
of compounds in the samples. The peakarea, peak height, peak type, baseline, and retention
time of each peak in a chromatogram are detennined by integration. Some peaks, due to . .
limitations of the software, will need to be manually integrated. The manual integration process
must be documented. This documentation will include a brief description of why it was .

. necessary, who did it, when was it done, and a hardcopy of the re-integrated peak.

1.1.3 .This method is restricted to use by, or under the supervision of analysts experienced in the
technique described: Each analyst perfonning this method must have demonstrated the ability to
perfonnthe described analysis.

1.2' Definition ofTenns

1.2.1 Manual Integration ~ any intervention by an analyst or supervisor to change the peak area,
peak height, baseline, peak type, or retention time of a chromatographic peak.

~ Software

2.1.1 GC Acquisition-HPILAS and EZChrom
2.1.2 GCIMS-TekniventlEnviroQu~i1t
2.1.3 GC-Target

3.... Responsibilities

3.1 Analyst

3.1.1 Tile analyst is responsible for reading and understanding this SOP and that which is
applicable to the method of analysis. The analyst must also perfonn and document all manual
integrations as speCified in this SOP:

LaliCks Testing Laboratories, Inc.
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.3.2.1 The supervisor or designated data reviewer must verify that all manual integrations are .
perfonned according to this SOP. The supervisor or designated data.reviewer must document
that this verification has occurred per the applicable Data Review, Validation, and Reporting
SOP.

~ .Operation Procedures

.4.1 .Integrator operation
. - .' .
'. -. .

4.1.1 The ideal chromatogram has perfectly symmetric peaks separated from each other with
periodic baseline points. It is common to encounter split peaks, deformed peaks, merged peaks,
sloping baselines, noise, spikes, shoulders on peaks, and a host of 6ther calamities.

4.1.2 To maximize the chari:ces of obtaining ideal chromatograms: optimiz~ the
chromatography.

4.1.3 Peak recognitiori and integration sequence - As the integrator scans the data, it examines
the slope (vertical distance between points) and curvature (positive or negative).. So long as these
remain within preset bounds data is interpreted as the baseline. If the bounds are exceeded, a
peak may be starting. If the condition persists, the integrator decides that it is on the upslope of a
peak.

4.1.4 The curvature changes to negati\;e about halfway up the peak. This is the inflection point
where the peak starts to round over approaching the ape;<:. Passing the top, the slope becomes
negative and the integrator is on the downslope. Another inflection point comes 9n the
downslope and finally the peak refurnsto the baseline (Figure 1).

~ . .

. .

4.1.5 Finite width of integration slices - The slope changes from positive to negative at the top
of the peak. Howeverfor area slices having finite width the integrator can only detennine ~hich

slice contains the peak apex. To ,get better values for the reterltion time and peak height, the
integrator takes the slice containing the-apex and one slice on either side, fits' them to a quadratic
equation, and solv~s the equation to find the highest point (Figure 2).

4.1.6 Optimizmg peak recognition - The best conditions for recognizing isolated symmetric
peaks on a quiet baseline is to match the peak width parameter to the measured width of the
peaks at half height. Threshold should be a fe~ lJIlits less than the highest value still capable of
detecting the peak. When peaks cluster together or the baseline slopes or is noisy, these ideal
values must be modified. Figure 3 shows the effects of changing the values. .

Laucks Testing Laboratories. Inc:
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4.1.7 Manual integration - It is important that the analyst is familiar with the compounds that are
routinely analyzed. ·Knowing the response and peak shape of the standard is important for
consistency in integration. It is best to optimize the method to process data so that manual
intervention is minimized and peak integration is more consistent. If manual integration is
perfornied,it is important to be consistent for a given analyte in the standards, blanks, spikes,·

..and samples. . .

4.1.8 Allowable manual integrations - Some co~mon reasons for manual integration are:

4.1.8.1· .Split peaks (attaclunent 1)

4.1.8.2 Tailing (attaclunent 2)

4.1.8.3 Retention time shifts (attaclunent 3)

4.1.8.4 Mis-identification (attaclunent 3)

4.1.8.5 Merged peaks (attaclunent 3)

·4.1.8.6 Secondary ions or qualifier ions (attaclunent 4)

4.1.8.7 Baseline shifts (attaclunent 5)

4.1.8.8 Skimming versus dropped baseline (attaclunent 6)

4.1.9 Improper manual irltegrations - These practices are not allowed and warnings up to and
including termination of employment will follow any documented cases of improper manual
integration. If yoti are unsure about .~ manual integration ask your supervisor or QA.

~.

4.1.9.1 Adding area by including other peaks: (attaclunent 7)

4.1.9.2 . Improper baseline - this inCludes the practice ofhaving the baseline moved up the side .
of apeak to decrease the area. (attaclunent 8) .

4.1.9.3 Changing a proper integration to make the peak "in".

. , .' . .

4.1.10 Special rules for fuel analyses (e.g., gasoline, diesel) - The integration of these multi-
componenlanalytes requires special integration rules.·· The area of all peaks (with the exception
of the surrogates) and the area of the non-resolved components (hump) are grouped together to
determine the quantity of the analyte. The baseline is fixed at the start and held at a constant .
level forthe entire run. When integration of the baseline for fuel analyses is performed, the .

Laucks Testing Laboratori~s. Inc.
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quantitation report will not be dated and initialed by th.e analyst. Instead an explanation of the
baseline integration will be documented on the quantitatiori report or in the appropriate SOP and
discussed in ~e sample narrative. Some acceptable multi-analyte integrations are shown in
attachment 9. .

So.. Documentation

"

5.1.1 When any manual integration is performed, a graphic copy of the peak with the
integration marks is generated and put into the folder with the chromatograms and quantitation

.reports for that sample. The three differeht software systems used in the laboratory are listed
below with the commands for generating the copy. On the q\lantitation report the analyst rriust
initial, date, and give a brief description of the reason for the manual integration (table 1). The .

, .

manual integration must also be documented in the associated sample narrative., The supervisor
.will look at each manual integration during data review and complete the summary on the data .
review or QC·checklist.

5.1.2. Target: After changing the integration, exit and save in Target Review.

5.1.3 GCIMS Teknivent EnviroQuant: After using Qedit to change the peak click on 'Graphics
Report to Printer'

. . .

5.1.4 EZChrom: After changing the integration, toggle the '''Reanalyze'' key and print.·

5.1.5 LA~ ':' After changing the integration, print the chromatogram.

Table 1

Manual Integration Key

M = Manual integration due to missed peak or irregular peak shape.
MS = Manual integration due to split peak.
MR = Manual integration due to retention time shift.
MI = Manual integration of correct isomer.
MT = Manual integration due to peak tailing.
MB = Manual integration due to irregular baseline.

. Laucks Testing Laboratories, Inc..
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. 6.1.8 SOP #LTL-800 1, Standard Operating Procedure for GC Hydrocarbons Data Review..
. .

6~1.9' SOP #LTL-83'0 1, Standard' Operating Procedure for HPLC Aromatics 8310 Data Review.

6.1.10 SOP #LTL~8302, Standard Operating Procedure for HPLC Ordnance 8330 DataReview.

6.1.11 SOP #LTL~820 I, Standard Operating~rocedure for GC/MS VOA Data Review.

6.1.12 SOP #LTL-8202, Standard Operating Procedure for GCIMS Semivolatile Data Review.
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Figl.

The sequence for finding a positive peak is:
1. Slope and curvature within limits track.baseline
2. Slope and curvature above limits perhaps a peak?
3. Slope remains above limit here's a peak!
4. Curvature becomes negative front inflection point
5. Slope becomesnegative top of peak
6. Curvature becomes positive. rear" inflection point
7. Slope and curvature within limits approaching end of peak
8. Slope and curvature remain within limits . end· peak, track baseline .

5

LTL~1020 .
1

08/21/97
90f.22

o

".
1

3

ol"·

Steps 3,5, and 8 define Cardinal Points, which are the Start of Peak,
Apex, and End of Peak Respectively
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Retention time
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.h Introduction and' Scope

. 1.1 Method Description

1.1.1 The purpose of this' SOP is to describe the laboratory waste disposal scheme currently
in place at taucks. The primary waste streams described include solvents, PCB 'oi1
wastes, COD and TOC waSte and soil samples. This ,SOP only covers handling of the,
waste from the point of collection.

1.1.2 This method is restricted to use by, or. under the supervision of analysts experienced in
the techniques described. As part of their training for analytical tasks which generate
related wastes, each analyst must be trained to properly dispose of the waste or to the .
consolidate it at the appropriate collection point. '

1.1:3' This SOP gen~rallydoes not c~ver handling of the waste up'to the point of disposal.

~ Equipment List

2.1 Equipment

2.1.1 The equipment necessary 'to properly dispose of laboratory wastes varies with the type.a of waste. In general, an appropriate container, packing material, and safety equipment
• (including clothing, eye wear, and respirators) is required:

, '~ Safety precautions

,3.1 Safety Precautions

3.1.1 'Solvent wastes 'may contain materials flammable' at room temperature or lo~er~
Caution should be taken to 'avoid flames and sparks when in the.presence of or'
handling these wastes.

3.1.2 COD and TOC wastes may contain materials which will burn the skin, eyes, and/or..
mucous membranes if improperly handled. Precautions should be taken to avoid
accidental contact.

3.1.3 All wastes may contain materials which can ~ave both known and unknown long-term,
health effects. COD and TOC wastes, for instance, contain high levels of mercury

,salts. Direct contact should be avoided through the' use of proper clothing (lnd eye
wear, even if no immediate danger is obvious. In the case of volatile solvents and
other materials, handling should be done in a well-ventilated area and the exposure to
vapors minimized. Where strong fumes are unavoidable, a carbon-filter or other
respirator should,be worn.

3.1.4 All people who handle waste products or the original reagentsshould be aware that the
laboratory provides safetyequipment and has afile containing Material Safety Data

,Sheets (MSDSs) on all laboratory chemicals in support of OSHA and other safety
programs.

, LJucks Testing Laboratories. Inc. '
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~ Operation procedures

4.1 Operations Appropriate to All Collection Areas

4.1.1 Land Disposal Restriction Fonns (LDRs), manifests and other paperwork are not
extensively discussed in this SOP because the disposal vendor deals with this aspect of
the paperwork. It will only be necessary for the person who will be asked by the
vendor to sign these fonns (usually QA) to check that the information on the forms is
accurate and to sign the form.

4.1.2 All waste requiring a Hazardous Waste disposal sticker and mCUlifest will be marked
with one oft'Wo EPA Hazardous Waste. Site numbers. All waste transported from the
921 facility will be numbered WAD981762024 and all waste transported from-the 940
facility will be numbered WAD027446608.

. .

4.1.3 The Hazardous Waste Sticker must be labeled with the proper DOT shipping name,
even though the disposal company will usually replace the label before shipping. The
proper shipping names are listed below in the applicable sections of this SOP.

4.1.4 All collection drums must be marked with an appropriately filled out Hazardous
. Waste sticker (see Appendix A). It is only necessary for Laucks staff to fill in the date
that collection was started and the contents of the drum in the appropriate. space.
Hazardous Waste cannot be accumulated for longer than 90 days before it must be
disposed. Therefore, do ill!! mark the date on the drum unti1'collection is started so as
to maximize the allowable time until disposal. This sticker will be replaced by the 
transporter when they arrive 10 transport the waste to an approved disposal facility.
The replacement sticker will contain all of the infonnation required for transport and
disposal.

4.1.5 In addition, corrosive and flammable waste collection drums must have a sticker
which indicates their corrosive or flammable nature (see Appendix B).

4.1.6 Once a material has been designated as waste and disposed into the designated drum,
. that drum must ~ot .be stored for longer than 90 days from the point that collection was

. started. This is rarely of concern at Laucks because transport is generally scheduled
for most wastes within much less time than the required maximum storage time.

A.l.6.1 The one variation from the above rule is the TOe waste drum. This drum is not a
satellite collection point but is actually the catch drum for the waste directly from
the instrument. It will be disposed as soon as possible after ithas reached
capacity.

4.1.7 When collection drums are full or the 90-day limit is approaching, the Quality .
Assurance (QA) Department must be nptified. The preferred lead-time for pickup is
10 working days so QA should actually be contacted 80 days after colleCtion is .

Laucks Testing ·'.aboratories, Inc_
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initiated. This department, at the time ofthis writing, is responsible for contacting the
appropriate approved transporter arid insuring proper disposal takes place;

4.1.8 All questions or concerns regarding hazardous waste operations should first be
directed to QA who Will detertninethe appropriate course of action.

4.2 Mixed Solvent Waste

4.2.: 1" ,_ This \¥aste stream is primarily c()mposed'of methylene chloride with ~ome acet~meand
hexane and potentially small quantities of other solvents or dissolved products. The

-----.c='ollectlonpoint for all of this waste is in the 9i1facility (Extractions} solvent -Iocker:-
, '

4.2.2 Smali; 5 gallon or'less containers ofother mixed solvent waSte may be collected as
satellite accumulation units in theinorganics or organics instrument preparatio'n areas
but these must be transported to the primary' drums in Extractions when full. Satellite
accumulation containers must be kept closed when not in use and must be marked with
the, words "Hazardous Waste" or with other words that identify the contents of the
containeL Thiswill most conveniently be done by using a blank Hazardous \\Taste
Sticker.

4.2.3 When new materials are collected 'intheprimary'dnim, a Hazardous Waste sticker
should be affixed with an initialcollectibn date. The Hazardous Waste stickers should
be marked with a DOT shipping name of "Waste Flammable Liquids".

4.2.4 Although qlethylene chloride is non-flammable, other components of these waste
drums may be highlY,flammable._!h~s-" a~l of the waste solvent containers must be
labeled as ,flammable.

4.2.5 At least 2 inches of headspace must be left between the top of the liquid and the top of
the drum to allow for expansion. ' ,

4.2.6 When3 or more fullS 5 gallon drums of this waste have been accumulated or 80 days
, have passed since the beginning of collection ofthe oldest ,accumulated drum, QA

must be contacted to arrange fOf transport and disposal.
"

4.2.7 ,At the time of this writing, Laucks uses Laidlaw Environmental as the facility of
, choice for handling this waste stream, although this could be changed at the discretion

of QA on either a one-time or ongoing basis. '"

4.3 Chemical Oxygen Demand (COD) Waste
, '

4.3.1' ' The primary constifuents of this waste are sulfuric acid, water, mercury, silver, and
chromium (both tri- and-hexavalent). The collection point for this waste is in the'
inorganics area where CaDs are analyzed. These analyses are conducted in small J:lre-'
packaged tubes; The reacted tubes are,not considered to be waste until they are poured
out of the tubes into a collection container., - , '

Laucks Testing La.'iorcitories. Inc.'
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4 •4.3.2 Collection containers must be labeled with a Hazardous Waste sticker as previously
noted. The Hazardous Waste Sticker should be marked with a DOT shipping name of
"Waste Corrosive Liquids. Acidic. Inorganic".

4.3.3. In addition to the hazardous waste sticker, these containers should be labeled as
corrosive with the appropriate sticker as previously noted.

4.3A ,The waste not held for more than 90 days. from initial collection (after pouring from
the reaction tubes) until transportation for disposal. After 80 days have passed since ..
the beginning of collection, QA must be contacted to arrange for transport and
dispo~.al Wi~n the allowable timefrarne.

4.3.5 At least 2 inches ofheadspace must be left between the top of the liquid and the top of
the drum to allow for expansion.

4.3.6 At the time ofthis writing, Laucks uses Laidlaw Environmental as the facility of
choice for handling this waste stream. This vendor can be changed at the discretion of
QA on either' a one-time or ongoing basis.

4ATotai Organic Carbon (TOC) Waste

4A.l The primary constituents of this waste are mercury, potassium persulfate, nitric acid,
and water. This waste is collected directly from the instrument into a waste container
beneath the instriunent.

4.4.2 As this is a continuous process, Laucks does not begin the 90 day clock before
disposal is required ~ntil this container is full. However, the container must be marked
with a corrosive sticker. The Hazardous Waste sticker, in this case, must be dated as
soon as the container is full and affixed at that time. The Hazardous Waste Sticker
should be marked with a DOT shipping name of "Waste Corrosive Liquids. Acidic.
Inorganic".

4.4.3 At least 2 inches of headspace must be left between the top of the liquid and the top of
. the container to allow for expansion.

4AA As soon as the container is full, the QAdepartment must be notified to arrange for
disposal. This waste stream will generally not be held in storage for very long after
collection..

4.4.5 At the time of this writing, Laucksuses Laidlaw Environmental as the vendor of
choice for handling this waste stream. This vendor can be changed at the discretion of .
QA on either a one-time or ongoing basis.. .

4.5 Soil Sample Disposal.

4.5.1 State law allows a laboratory to store samples and other materials indefinitely, until
they are considered waste and disposed. After that time, from the date of first,
accumulation, a 90 day timeframe is allowed before disposal must occur. Thus, soils

Laucks Testing Laboratories. Inc.
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should not be disposed of until enough have been accun1UI~ted to fill at least'one· 55·
gal. drum.

4.5.2 Each drum used for soil waste disposal must be clearly marked with an identifying
number which will be used to track which drum c.ontained which samples~· When
samples are signed-out from their storage are~ for disposal, the log sheet must be
appropriate marked with the assigned drum number.. This will enable the laboratory to
.track which samples were disposed in which drum.

4.5.2.1 The drums should be marked with a year, location from which they originate, and
s~guential number. Thus drums fOf which accumulation began in 1998 from the .
extractions laboratory would be marked 98-921-01. The -01 being a sequ~ntial
number that would be incremented with each additional drum -02, -03~ etc.
throughout 1998. A drum from the main lab would be designated 98-940-01, etc.

4.5.2.2 When samples are transferred from the storage locations to the drums. the Se.cure
Storage Custody Log must be marked to indicate into which drum they were
disposed. This should include any bottle identifiers," if necessary to identify just .
what was disposed. Thus, it will be necessary for personnel disposing of samples

. to check the drums to make sure there is enough room for the designated samples.
Soil samples will generally have their lids removed and disposed in the regular·
garbage. The jarand all will then be disposed in the waste drum. if the lids
themselves contain client identifying marks or locations or have significant
amounts of adhering material (oil, etc.) which cannot be readily dumped into the
'drum the lid will also be disposed into the waste drum.

4.5.2.3 When the drums are disposed, it will be necessary for the laboratory
representative who signs the manifest to mark the drum identity on the manifest,
although this only needs to be on the laboratory copy if the transporter does not .
want this information to appear on their copy of the record. .

4.5.3 QA must be notified 80 days afteraccumulation has begun in order to arrange for .
disposal in a timely manner: If samples are not disposed until·there is enough to fill a
drum, this timeframe is not ofmajor concern because there are always Hazardous
Waste pickups scheduled within any?O day time period. . . ..

4.5.4 The only stickers these drums musthave is the Hazardous Waste stIcker with the date
accumulation was started clearly marked. The Hazardous Waste Sl:-:ker should be
marked with a DOT shipping name of "Waste Environmentally Hazardous
Substances".· .

4.5.5 At the time ofthis writing, Laucks uses Laidlaw EnvironmentaJ as the vendor of
choice for h~mdling this waste stream, although this could'be changed at the discretion
of QA on either a one-time·or ongoing basis. This vendor incinerates these soils prior

Lauch Testing Laboratories, Inc.
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to landfilling which should dispose of any org~c materials, including labels, oily
material and other hazardous organic substances.

4.6 PCB Oil Waste Disposal'

4.6.1 Laucks no longer analyzes many oil samples for PCBs. Thus, this is a very small and
infrequent waste stream. HOwever, dis~ussion is presented here in order that there be
some documented course of action when it is necessary to dispose of these materials.

4.6.2 All oil samples which are analyzed for PCBs or otherwise known to contain PCBs are
treated as PCB oils. No effort is made to distinguish those that actually do contain
PCBs.

4.6.3 These oils are accumulated in a 5 gal. drum located in the Extractions laboratory
warehouse. This metal drum is stored inside of the lower half of a cut-off plastic 55 .
gal. drum which fulfills the federal requirements for secondary containment during

, storage..

4.6.4 . When a full drum has been accumulated, Eastern Electnc is contacted for pickup and
disposaL Asigned receipt must be obtained as proof of disposaL Eastern Electric

. sends a manifest in subsequent mail within 35 days of waste pick-up and must also
send a certificate ofdisposal within 30 days after the actual disposal date.

4.6.5 No annual report to the Department of Ecology is required because the level ofPCBs
. is considered so high as to fall outside of the state's responsibility to monitor. At such
levels the federal government regulates the disposal under TSCA.· For this reason, it
also does not fall within the federal requirement for RCRA governed waste disposal
within 90 days. Eastern Electric is responsible for filing appropriate reports. TSCA
regulations require that manifests and certificates of disposal be kept on file for a
micimum of 3years.' .

.s.... Reports

5.1 Disposal Pap<::rwork

5.1.1 Our current vendor produce all of the required paperwork and insUre all of the
appropriate container markings (stickers, etc.) are in place prior to shipmen~. Since
Laucks' waste streams are consistent from time to time, our vendors already have the
infonnation required to properly fill out the paperwork and Hazardous Waste stickers.

5.1.1.1 The paperwork includes the manifests, land disposal restriction fonn~andother
shipping paperwork. Thus the only requirements of the laboratory are to insure
the paperwork is accurate and to sign the appropriate fonns.

5.1:2 After the waste has been transported to the disposal or accumulation facility, a: signed
manifest is returned to the laboratory, This is ~ept with the perrrianent record.

Laucks Testing Laboratories, Inc.
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5.1.3 .All certificates of disposal later provided by the disposal vendor are also associated·
with any waste shipment and kept with the permanent record.

5.1.4 All records are retained for at least 5 years froin the date ofshipment of the waste.

5.2 Annual Reporting Requirements
. :

5.2.1 The laboratory must file an annual report with the Washington Department of Ecology.
(WDOE) for legal and tax.purposes. This report is due on March 1 each year. Reports
are filed for both the 940 and the· 921 facilIties (both EPA ID numbers). All waste
transported from the 921 fadlity will be. numbered WAD981762024 and all waste .._... .....__~. .

. transported from the. 940 facility will be nwnbered WAD027446608. . .

5.2.1.1 The only exception to this reporting requirement is the reporting of the PCB waste
oil which is a federally regulated waste and is thus not reported to the WDOE.

. .'.

5.2.2 The format of this report isdefined by WDOE in books provided to the laboratory
several I?onths in advance of the du~ date .. Details.of this report are not provided· in
this SOP.

5.2.3 In addition,as part of a WDOE program to reduce hazardous waste in general, Lallc;ks ..... ..__·
files an annual pollution prevention plan update in September of each year. This
report is more loosely defined and the only majo·r requirement is that it be filed.
Details of this report are not part of this SOP..

LauckS Testing Laboratories, Inc.
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Hazardous Waste Sticker

See directions in this SOP for proper filling out of this sticker..

HAZARDOUS
WASTE

FEDERAL LAW PROHIBITS IMPROPER DISPOSAL
. IF FOUND, CONTACT THE NEAREST POLICE, OR

PUBLIC SAFETY AUTHORITY, OR THE
U.S. ENVIRONMENTAL PROTECTION AGENCY

PROPER D.O.T.
SHIPPING NAM,...E --'"__.,.-- UN OR NA#'__

GENERATOR INFORMATION:
_. NAM<:;.E_:.....---..,.; ...:-- _

ADDRESS, _

CITY ....,....... STATE:-__-J.ZJP·_--'"_

EPA EPA
10 NO. WASTE NO.. _

ACCUMULATION MANIFEST
START DATE DOCUMENT NO.. _

HANDLE WITH CARE!
CONTAINS HAZARDOUS OR TOXIC WASTES

Pri",lICl by l.J'8El.MASTCR. o;w: 01 AMERICAN l.J'8ELMARK co.. INC.• CHICAGO.ll 6O&'ll
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2. SAFETY - During the conduct of this method, the extractionist will be exposed to a variety
of reagent chenncals and solvents. The health effects of these various chemicals may be
ascertained by reading the material safety data sheets (MSDS) available in the general files.
Additionally, the samples by their very nature, may contain significant levels of hazardous
materials. It is incumbent· on each extractionist to exercise due care and caution while
executing this method. The company will provide any protective equipment or clothing to,
assure employee safety..

3. REAGENTS

3.1. All reagents shall be of AR grade or better.

3.2. All solvents shall be·distilled in glass unless otherwise indicated.

3..3. . The folloWIng special reagents shall be prepared:

3.3.1 I: I Sulfuric Acid· - measure equal volumes of concentrated sulfuric acid and ..,
DIW. Note: Observe proper acid preparation techniques.

ION Sodium Hydroxide - weigh 400 grams sodium hydroxide, dissolve and
dilute to one liter with DIW. ..

3.3.3. AnhydroUs Sodium Sulfate - prepared by muffling AR grade sodium sulfate
.for four hours at 400°C.

3.3.4. Surrogate solution prepared in methanol: .

Matrix spiking solution prepared in methanol:3.3.5.

BaselNeutrals

Acids

BaselNeutrals .

NitrobenZene-d5
p-Terphenyl-d14
2- Fluoro.biphenyl
1,2-Dichlorobenzene-d4

Phenol-d6
2,4,6-Tribromophenol
2-Fluorophenol
2-Chlorophenol-d4

1,2,4-Trichlorobenzene
Acenaphthene
2,4-Dinitrotoluene

200 ug/ml
200 ug/ml
200 ug/ml
200 ug/ml

300 ug/ml
300 ug/ml
300 ug/ml
300 ug/ml

100 ug/ml
100 ug/ml.
lOOug/ml

.~.
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4. EQUIPMENT

Pyrene
.n-Nitroso-di-n-propylamine
1,4.;.Dichlorobenzene

Pentachlorophenol
Phenol
2-Chlorophenol
4-Chloro-3-methylphenol'
4-Nitrophenol .

100 ug/ml
100ug/ml
100 ugfml

150 ug/ml
150 ug/ml
150 ug/ml
150ug/ml '
150 ug/ml

,

. .. -

4:1. '.' Continuous liquid-liquid extractor With 500ml round, flat-bottom boilingJlask

4.2. Organomations Assoc., Inc. - N·£VAP, (nitrogen evaporator), Model 112

4.3, Standard laboratory glassware to include:

4.3.1. K-D apparatus: 500 ml. K-D flask, 10 mlor 25 ml ampule and three-ball .
snyder· column.

4.4. AI~ glassware to be rinsed as follows, prior to use:

4.4.1. Technical grade acetone (if the glassware is wet).

4.4.2. . Triple rinsed with methylene chlorid~.

4.5. Volumetric measurements are to be made with ·a calibrated fixed or adjustable
volume microdispenser and individually calibrated vials.

5. QUALITY CONTROL - The nonrtallevel of quality control will consist of blanks, blank
spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is perfonned on a
per batch basis to include no more than 20 samples. The level. of quality control will be
indicated to the extractionist at the time the job is assigned. These samples serve to provide
a measure of the recovery efficiency for the analyte and to provide data fOr statistical
evaluation of the sample. In those instances that a client requires additional or different
quality· control measures, the extractionist will be directed accordingly in writi,ng.

6. METHODOLOGY

6.1. . Sample Extraction: .

6.1.1. . Mix sample thoroughly in its original container.

6.1.2. Measure 1000 ml sample into a graduated cylinder.
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6.1.3. Quantitatively transfer the sample into a liquid-liquid extractor.

6.1.4.' Prepare a blank and a blank spike with 1000 ml I?IW.

6.1.5. Prepare two additional aliquots of one sample if Ql¥l1ity Control is required.

6.1.6. Pipet 250 ul surrogate solution into each extractor. '

6.1.7. Pipet 250 ul matrix spiking solution into each QC extractor.

NOTE: If the possibility exists that the extract will require GPC cleanup (Method
3640, LTL-3692), add twice the amount of surrogate and spike.

. '. .

6.1.8. Adjust the sample to pH <2 with 1:1 sulfuric acid.

6.1.9. Add 300 ml'methylene chloride and boilmg chips to a round, flat-bottom
b()iling flask.

6.1.10.. Turn on the water recirculator and extract samples for 18 hoUrs.

6.1.11. Allow the assembly to cooL

6.1.12 Remove boiling flask.

6.1.13.' Adjust the sample to pH > 11 with ION sodium hydroxide.

6.1.14. Turn on the water recirculator and extract samples for 18 hours

6.1.15. Allow the assembly to cool and collect all solvent in the boiling flask.

6.2. Solvent Dehydration

6.2.1. Prepare a glass funnel by plugging with glass wool, and filling 1/2-2/3 full
. with sodium sulfate.

6;2.2. Pre-rinse the sodium sulfate by passing 40 ml methylene chloride through the
prepared funnel.

6.2.3. Pass the extract from step 6.1.15. through the funnel and collect 10 an
assembled K-D apparatus.

6.2.4. Rinse the collection vessel with several 10' ml methylene chloride rinses.

6.2.5. Rinse the sodium sulfate with 40 ml of methylene chloride.,

'.
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6.3. Solven{Evaporation

6.3.1. Assemble the full K-D. apparatus.with a snyder column prewet with 2-3 ml of
methylene chloride: .

6.3.2. Immerse K-D apparatus into a hot water bath, using a bath temperature of 90°
C, with a long ampule immersed to a depth of 8 ml. Regulate the evaporation
time to take one to one and a half hour~ . .

6.3.3. Reduce the volume to 4-5 ml, remove the apparl;ltus from the water bath and
cool to room temperature..

6.3.4. . Rinse joint and remove the snyder column. Allow rinse solvent t2 drain int~
ampule.

6.3.5. Remove the ampule clamp, and wipe the joint with a Kimwipe.Separate the
. ampule and rinse the joint ~th a small amount of methylene chloride.

)

6.3.6. . Reduce the extract volume to J.O Inl in a warm water bath with nitrogen.
Rinse internal walls of ampule several times during blowdowp.

6.3.7. Transfer extract to a 1.8 nil vial. The final volume is then adjusted to 1.0 ml
(as compared to a measured volume).

6.3.8. Label the extract and deliver to 940.
•... -v', '••~'''>:'':''''''~ ,•• ""'._ .••••. ~ __ ..--,-..."__ ...,....~.,

6.3.9. Complete all paperwork anllbench sheet. Bench sheet to include time and.
date of start and finish of the extraction, extract location, as well as time and
date of transfer to 940. Clip T-card on·the folder and place in GC/MS room.
e~action folder box. File folder color is dark blue and blank name

MSVWL .

7. ANALYSIS TIME - Based on experience in the laboratory, it is anticipated that a single
sample may be compieted. in approxiJ1lately twenty four hours. If it is possible to batch·

. similar samples, it is expected that about ten samples could be completed in approximateiy
thirty hours. About two hours of actual hands on time will be expended by the extractionist
if the clean ups are not necessary. Theseapproxiinate times are based on the assumption
that the samples are "average", and will not require significant additional time beyond .
normal operations. Additional time· must be allocated for samples. which are very dirty or
are extraordinary.
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8. REFERENCES - The following USEPA methods are .the official methods on which this
Laucks Testing Laboratory method is based. The primary methods are those which most
closely parallel the Laucks procedure and are referenced by their USEPA series ~d

number. In those instances for which there are no official EPA methods, the most suitable
reference is given under the miscellaneous references section. The additional reference
.section cites those methods which contain additional iriformation. These methods will
frequently·be official methods, which apply in part to, or support the Laucksmethod.

PRIMARY REFERENCES:

Test Methods for Evaluating Solid Waste, USEPA, SW-846.
3520C (1996), 8270C (1996)

•
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I. PURPOSE - In this method, polynuclear aromatics are extracted at pH <2 with methylene
chloride using a continuous liquid~liquid extractor. Extracts are dehydrated and
concentrated in a Kudema-Danish (K-D) apparatus for analysis by GCIMS. This method
also includes low concentration (SIMr·'

2. SAFETY - During the conduCt or-ihis· method, the cxtractionist will be exposed to a
varicty of reagent chemicals and solvents. The health effects of these various chemicals
may be ascertained by 'reading· the··m~lterial ·safety data sheets (MSDS) available ·in the
general files. AddItionally·, the samples by their very nature, may contain significant levels
of hazardous materials.. It is incumbent on each extractionist to exercise due care and
caution while executing this method.. The company will provide any protective equipment
or clothing to assure employee saf~ty~ .. ··

3. REAGENTS
-./

3.1. All reagents shall be of ARgp:!.de or better.
• • .. • , ••# t,..~ .•

. . .". . ,:,.,', ... ~ "

3.2. All solvents shall ,be dis~illed~i!J.:glass unless otherwise indicated.

3.3. The following speCial reagefifsshall be prepared:

• 3.3.1 1: I Sulfuric Acid ~ m'.ea~trc equal volumes of concentrated sulfuric acid and
DIW. Note:· Qbserve··prq.per acid preparation techniques.

. . ~ ...... ,. ~ .,.. .:. - ..

. , .: ,~ ".; ;'.. {j; :.: z:· : ..
3.3.2. Anhydrous Sodium S\J.1fate - prepared by muffling AR grade sodium sulfate

for four hoursat400o·C:-:·
.. , ...•

·3.3.3. Alumina, ~eutral,··BrOc~an Activity I - activate 60-325 mesh alumina by
heating for 16 hours at 130° C.

3.3.4. Surrogate solution prepared in methanol:
. '" .. ...~.~:" ~ ,.•..

....-:::: :.:..

3.3.5. Matrix spiking soluti~n,JiI1dLow Concentration (SIM) matrix spiking solution
prepared in methanol: ~•

I-Fluoronaphthalen~. : : . ,.
Fluorcne-d10
Pyrene-dlO

Low Concentration (SIMI~urrogate solution prepared in methanol:
........

I-Fluoronaphthalcnc
Fluorene-dlO
Pyrene-d10 .

Acenaphthenc
Acenaphthylene
Anthracene

250 uglml
250 uglml
250 ug/ml

5.0 ug/ml
5.0 uglml
5.0 ug/ml

50 uglml
50 ug/ml
50 ug/ml
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. ;'

Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthcnc
Benzo(ghi)perylene "~,-,,.,

Benzo(k).fluoraI1thene "
Chrysene
Dibenzo(a,h)anthracene '
Fluoranthene
Fluorene
Indeno( I ,2,3-cd)pyrenc, ,
Naphthalene .
Phenanthrene
Pyrene
2-Methylnaphthalene

50 uglml
50 ug/ml
50 uglml
50 uglml
50 uglml
50 ug/ml
50 uglml
SO ug/ml
50 uglml
SO uglml
50 uglml
50 uglml
50 uglml
50 ug/ml

•

4. EQUIPMENT

4.1. Continuous liquid-iiqU.~d ~xtractor with 500 ml round, flat-bottom boiling flask

4.2. Organomations ASsoc~, Inc~ - N~EVAP, (nitrogen evaporator), Model"112

4.3. Teflon thistle tube,

4.4. Standard laboratory glassware'to include:

4.4.1. K-D apparatus: 500 mLK-D flask, 10 ml or 25 ml ampule and three-ball
snyder column. '

4.4.2. Monstr-pette disposable pipettes.

4.5. All glassware to be rinsed as follows, prior to use:

4.5.1. Technical grade accto~.~(i~ the glassware is wet).

4.5.2. Triple rinsed with methylene chloride.

4.6. Volumetric measurements are to be made with a calibrated fixed or adjustable
volume microdispenser and individually calibrated vials.

, (

5. QUALITY CONTROL:- The no~allevel of quality control will consist of blanks, blank
spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is performed on a
per batch basis to include no more :than 20 samples. The level of quality control will be
indicated to the extractioriist at the time the J'ob is' assigned.' These samples'· serve to
provide a measure of the recovery effiCiency for the analyte and to provide daia for •
statistical evaluation of the sample'. hi 'those .instances that a client requires additional or
different quality control measures, th~ extractionist will be directed accordingly in writing.

. '" .... ; ' ..
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6. METHODOLOGY

6.1. Sample Extraction:

6.1.1. Mix sample. thoroughly in its original container.

6.1.2. Measure 1000 rril samplejnto a graduated cylinder.

6.1.3. Quantitatively transfer the sample into a liquid-liquid extractor.

. 6.1.4. Prepare a blank and a blank spike with 1000 ml DIW.

6.1.5. Prepare two additionalaliquots ofone sample if Quality Control is required.

6.1.6. Pipet 200 ul surrogate sc;:>lution into each extractor.
(Low Cone: 250 ul ofloW cone. surrogate solution.)

'6.1.7. Pipet 500 ulmatrix spiking solution into each QC extractor.
(Low Cone: '25 ul of matrix spiking solution.)

6.1.8. Adjust the sample topH-"~ with 1:1 sulfuric acid.

:.;.<: .

•"

,.. ' 6.1.9. Add 300' ~l mcth:ylcnc'· chloride and boiling chips to a round, flat-botlom
boiling flask.

.'

6.1.10. Turn on the water recirc.ulator and extract samples for 18 hours.
. . -,: ~ .' .' "

6.1.11. Allow the assembly to ~ool and collect all solvent in the boiling flask.
• • ":.:; <. ;.:" ~ ~ ! ."

6.2. Solvent Dehydration

6,2.1. Prepare a glass funnel by plugging with glass woo], and filling 1/2-213 fun
with sodium sulfate.

:'.. ":1 .

6.2.2. Pre-rinse the ~odiuJrisuif~te by passing 40 ml methylene chloride through the
prepared funnel. . '., .

_.:. .;

6.2.3. Pass the extract from·step 6.1.11, through the funnel and cotlect in an
assembled K-DapP:irahis:

6.2.4, Rinse the collection vessel with several 10 ml methylene chloride rinses,

6.2.5. Rinse the sodium sulfat~ witP1.o,mlofmc:thylene chlmide.,
·'i•.. •

6.3. Solvent Evaporation

6.3.1. Assemble the full K-p apparatus with a snyder column prcwet with 2-3 rol of
methylene chloride.
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6.3.2. Immerse K-D apparatus into a hot water bath, using a bath temperature of 90°
C, with a long ampule immersed to a depth of 8 ml. Regulate the evaporation
time to take one to one and a half hOUfS.

6.3.3. Reduce the volume to 4-5 inl, remove the apparatus from the water bath and
cool to rooni ·temperature.

6.3.4. Rinse joint and remove· tJ1e snyder column. Allow rinse solvent to drain into
ampule.

6.3.5. Remove the ampule clamp, and wipe the joint with a Kimwipc. Separate the
ampule and rinse the joint with a small amount of methylene chloride.

. .. :: ~~..-, ;"";.' ..

•

6.3.6. Reduce the extract volume to 1.0 ml in a warm water bath with nitrogen.
Rinse internal walls of ampule several times during blowdown.

6.3.7. Transfer extract to af'8,ml vial. The final volume is then adjusted to 1.0 ml
(as compared to a meas.ured volume) in methylene chloride. Low Cone: Final
volume adjusted to 0.5 inC in methylene chloride.

NOTE: If there is ~ignificani coior in the extract, an alumina cleanup (Mcthod 3611B)
is indicated. .. . ...

6.4. Alumina Cleanup"
.. : . i·:: :..~. -;.

.'\
6.4.1. Prepare a Monstr-pette column by plugging with a small amount of glass

wool.·'"''
... ",.

..

6.4.2, Pack column with a minimum of 3 gm. of activated alumina. Top with 1/2
cm of sodium sulfate... "., .

6.4.3. Pre-elute column with 10'ml methylene chloride.

6.4.4. Add extract' directly: to '~t~p of the sodium sulfate and allow to elute onto the
column.

6.4.5. Rinse the ampule' tWice'~ith a small amount of methylene chloride and add to
top of column.

6.4.6. Attach a Teflon thistle tube to the column and add a minimum of 10 ml
methylene chloride. .,

6.4.7. Elute into a 16 x 125 mm culture tube.

6.4.8. ~educe the extract volume to 1.0 mt in a wann water bath with nitrogen.
Rinse internal walls of the culture tube several times during blowdown. •
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6.4.9. Transfer extract to a 1.8 ml vial. The final volume is then adjusted to 1.0 rnl
(as compared to a measured volume) in m~thylene chloride. Low Cone: Final
volume adjusted to 0,5ml. in methylene chloride.

6.4.10. Label the extraetanrl deliver to 940.

6.4.11. Complete all paperwork and bench sheet. Bench sheet to include extract
Jocation, as weU as time and date of transfer to 940. Clip T-card on the folder
and place in GCIMS room extraction folder box. File folder color is dark blue
and blank name __MPNWL_..

7. REFERENCES - The following USEPA methods are the official methods on which this
Laucks Testing Laboratory method is based. The primary methods afe those which most
closely parallel the Laucks procedure and are referenced by their USEPA series and
number. In those instances for which there are no official EPA methods. the most suitable
reference is given under the misceliaricous references section. The additional reference
section cites those methods which c~)ntain additional information. These methods will
frequendy be official methods, which apply in part to, or support the Laucks method.

PRIMARY REFERENCES:

Test Methods for Evaluating SolidW~ste, USEPA, SW-846.

3520C (1996), 8270C (1996), 3611~J1996)
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1. PURPOSE - In this method, herbicides are. extracted and esterified with diazomethane for •
analysis by GCIECD.

2. SAFETY - During the conduct of this method, the extractionist will be exposed to a
variety of reagent chemicals and solvents. The health effects of these various chemicals
may be ascertained by reading the material safety data sheets (MSDS) available in the
general files. Additionally, the samples, by their very nature, may contain significant
levels of hazardous materials. It is incumbent on each extractionist to exercise due care
and caution executing this method. The company will provide any protective equipment or
clothing needed to assure employee safety.

3. . MATERIALS

3.1. . All reagents are to be AR grade or better.

3.2. All solvents are to be distilled in glass unless otherwise noted.

3.3. The following special reagents should be prepared:

3.3.1. 1: 1 methylene chloride/acetone (v/v)- prepared by mixing equal volumes of
the solvents.

3.3.3. 12 N Sulfuric Acid - measure 334 mls of concentrated sulfuric acid and dilute
to one liter with DIW. Note: Observe proper acid preparation techniques. .:

3.3.4. 10% Hydrochloric Acid - measure 100 ml c.oncentrated hydrochloric acid and
dilute to one liter with DIW. Note: Observe proper acid preparation
techniques.

3.3.5. 37% Potassium Hydroxide - prepared by dissolving 376 grams potassium
hydroxide pellets and diluting to one liter with DIW.

3.3.6. Anhydrous Sodium Sulfate - prepared by muffling AR grade sodium sulfate
for four hours at 400°C.

3.3.7. Acidified Sodium Sulfate - Weigh the anhydrous sodium sulfate (see 2.3.2.) in
100 gram increments into a suction flask. Cover the sodium sulfate with ethyl
ether· coiltaining 0.1 ml concentrated sulfuric acid for each 100 g increment.
Swirl the slurry for about two minutes then stopper the flask and apply an
aspirator vacuum until the ether is removed. Place on a steam bath in a hood
to assure that all ether is removed. Store in a closed bottle.
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3.3.11. Surrogate solution prepared in methanol:

4.1. Heat Systems Ultrasonic Processor - Model XL2020, 550 watts :.. Maintain per
manufacturer's instructions.•

2,6-Dichlorobenzoic Acid
2,4-Dichlorophenyl Acetic Acid

3.3.12. Matrix Spiking solution prepared in methanol:

Pentachlorophenol
Picloram
2,4,5-TP
2,4,5-T
Dicamba
Dinoseb
2,4-DB
2,4-D
Dalapon
Dichloroprop
4-Nitrophenol
MCPP
MCPA

4. EQUIPMENT

4.0 uglml
8.0 uglml

0.4 uglml
2.0 uglml
2.0 uglml
2.0 uglml
2.0 uglml
4.0.uglml
4.0 uglml
4.0 uglml
4.0 uglml
4.0 uglml
4.0 uglml

200.0 uglml
200.0 ug/ml

•

4.1.1. 3/4 inch titanium horn (#208)

4.2. Gias-Col mechanical separatory funnel shaker

4.3. Organomations Assoc., Inc. - N-EVAP, (nitrogen evaporator), Model 112

4.4. Standard laboratory glassware to include:

4.4.1. 8 ounce extraction bottles

4.4.2. 300 ml Fleakers

4.4.1. 1000 ml Teflon separatory funnels

4.3.3. 500 m1 Erlenmeyer flask

4.3.4. K-D apparatus: 250 and 500 ml. K-D flask, 10 ml or 25 ml ampule and three
ball snyder column

4.4. All glassware to be used shall be rinsed in the following manner:

4.4.1. 10% hydrochloric acid
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4.4.2. Technical grade acetone

4.4.3. Triple rinsed with methylene chloride

4.5. Acid washed glass wool

4.6. Volumetric measurements are to be made with a calibrated fixed or adjustable
volume microdispenser and individually calibrated vials.

5. QUALITY CONTROL - The normal level of quality control will consist of blank, blank
spike, matrix spike. and matrix spike duplicate (MS and MSD). This is performed on a per
batch basis to include no more than 20 samples. The level of quality control will be
indicated to the extractionist at the time the job is assigned. These sam12les serve to
provide a measure of the recovery efficiency for the analyte and to provide data for
statistical evaluation of the sample. In those instances that a client requires additional or
different quality control measures, the extractionist will be directed accordingly in writing.

6. METHODOLOGY

6.1. Sample Extraction:

6.1.1. Mix the sample thoroughly in its original container if there is space available
(otherwise mix in solvent rinsed aluminum tray).

6.1.2. Weigh 30.0 grams of soil (wet weight) into an extraction bottle.

6.1.3.· Prepare two additional aliquots of a sample if Quality Control is required.

6.1.4. Prepare a blank and a blank spike with 60 grams acidified sodium sulfate.

6.1.5. Adjust the sample to pH < 2 with 1 ml concentrated hydrochloric acid.

6.1.6. Pipet 250 ul surrogate solution into each bottle.

6.1.7. Pipet 250 ul matrix spiking solution into each of the QC.bottle.

6.1.8. Add approx. 30 grams acidified sodium sulfate and mix well to give the soil a
sandy texture. Add more if necessary.

6.1.9.. Add 100 mll:1 methylene chloride/acetone to each bottle.

6.1.10. Sonicate the bottles for 3 minutes using the sonic hom, set at 50% duty cycle
and full output (10).

•

6.1.11. Centrifuge. the samples for 20 minutes at 2000 rpm if necessary to achieve a
partition. •
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6.1.12. Decant off and collect the supernatant in Erlenmeyer flask containing 10
grams acidified sodium sulfate.

6.1.13. Repeat from step 6.1.9. two additional times using 100 ml methylene chloride,
combining all of the extracts.

6.1.14. Allow extract to remain in contact with the acidified sodium sulfate for a
minimum of 2 hours, periodically swirling the extract and sodium sulfate. If
sodium sulfate is not free flowing, add a few additional grams. Extract may
be stored overnight.

6.2. Solvent dehydration

6.2.1. Prepare a glass funnel by plugging with acid washed glass wool and 10 grams
acidified sodium sulfate.

6.2.2. Pre-rinse the sodium sulfate by passing 40 ml methylene chloride through the
prepared funnel.

6.2.3. Pass the extract from step 6.1.14. through the funnel and collect In an
assembled K-D apparatus.

6.2.4. Rinse the collection vessel with several 10 ml methylene chloride rinses.

6.2.5. Rinse the sodium sulfate with 40 ml of methylene chloride.

6.3. Solvent Evaporation

6.3.1. Assemble the full K-D apparatus with a Snyder column prewet with 2-3 mlof
methylene chloride.

6.3.2. Immerse K-D apparatus into a hot water bath, using a bath temperature of 90°
C, with a long ampule immersed to a depth of 12 ml. Regulate the
evaporation time to take one to one and a. half hours.

6.3.3. Reduce the volume to 4-5 ml and remove the apparatus from the water bath.
Cool to room temperature.

6.3.4. Remove Snyder column and add additional boilipg chips to flask.

6.4. Hydrolysis

6.4.1. Add 5 mlof 37% potassium hydroxide and 30 ml DIW to each K-D flask.

6.4.2. Add Snyder column and return to water bath for 90 minutes at 60 - 65°C.

6.4.3. Remove the apparatus from the water bath, and cool·· to room-temperature.
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'6.4.4. Rinse joint with D~W and remove the snyder column. Allow rinse to drain •
into flask.

6.4.5. Transfer the hydrolyzed aqueous solution to a labeled 1000 ml separatory
funnel.

6.4.6. Add 100 ml methylene chloride to each funnel.

6.4.7. Shake the samples hard for three minutes on the mechanical shaker, with the
stopcocks closed.

6.4.8. Replace the funnels in rack and allow to stand for 10 minutes.

6.4.9. Drain and discard methylene chloride.

6.4.10. Repeat from step 6.4.6. for a total of three extractions.

6.4.11. Adjust pH to <2 with 5 ml cold (4° C) 12 N sulfuric acid.

6.4.12. Add 40 ml ethyl ether to each funnel.

6.4.13. Shake the samples for three minutes on the mechanical shaker, with the
stopcocks open.

6.4.14. With stopcock closed, replace the funnels in rack and allow to stand for 10
minutes.

6.4.15. Drain the aqueous layer into a Fleaker and collect the ether layer into a .
separate labeled Fleaker containing 10 grams acidified sodium sulfate. Return
the aqueous layer to the separatory funnel.

6.4.16. Repeat from step 6.4.12. two additional times wit1;l 20 ml ethyl ether, until a
total of three extractions have been performed. .

6.4.17. Allow extract to remain in contact with the acidified sodium sulfate for a
minimum of 2 hours, periodically swirling the extract and sodium sulfate. If
sodium sulfate is not free flowing, add a few additional grams. Extract may
be stored overnight.

6.5. Extract Concentration

6.5.1. '. Transfer extract from step 6.4.17. to a K-D apparatus.

6.5.2. Return to water bath and K-D for 10 - 20 minutes at 60 - 65°C.

6.5.3. Reduce the volume to 3-4 ml and remove the apparatus from the water bath.
Cool to room temperature.

•

0,

.'

•
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6.5.4.' Rinse joint with ethyl ether aI!d remove the snyder col~. Allow rinse to
drain into flask.

6.5.5. Transfer the extract to a 16 x 100 mm culture tube.

6.5.6. Gently reduce volume to approx. 1 ml in nitrogen blowdown.

6.5.7. Add 1 ml iso-octane and bring to 4.0 ml with ethyl ether.

6.6. Derivatization:

6.6.1. Prepare a derivatization standard by adding 250 ul surrogate solution and 250
ul matrix spiking solution to 4.0 ml ethyl ether/iso-octane (see step 6.5.7.) in a
16 x 100 culture tube.

6.6.2. To tube A (the first tube in the train), add 1 ml methanol and approx. 8.0 ml
with ethyl ether.

6.6.3. To tube B add:

•
6.6.3.1 .

6.6.3.2.

2.0 milO M potassium hydroxide

1.4 ml Carbitol (diethylene glycol monoethyl ether)

•

6.6.4. Place 10 ul micro-pipet in each sample tube from step 6.5.7.

6.6.5. Connect nitrogen line to the apparatus and regulate so that tube A bubbles
actively but not violently.

6.6.6. Add 2 scoops (approximately 0.1-0.2 grams) of Diazald and 1.4 ml ethyl ether
to tube B. Stopper.

6.6.7. Bubble the generated diazomethane into the tube for 90 seconds. (Extract will
turn bright yellow.)

6.6.8. Let extract stand for 20 minutes.

6.6.9. Add 0.1 - 0.2 gIll. activated silicic acid to each culture tube. Allow to stand
until evolution of nitrogen gas has stopped. This may take several hours and
may be stored overnight.

6.6.10. Adjust the final volume to 10.0 ml (as compared to a measured volume) with
hexane.

6.6.11. Label the extract and deliver to 940.
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6.6.12. Complete all the necessary paperwork and bench sheet. Bench sheet to

include time and date of transfer to 940 and extract location. Clip the T-card •.

on the folder and place in the GC room extraction folder box. The file folder

color will be yellow, and the blank name will be __GHB.SL_.

7. ANALYSIS TIME - Based on experience in the laboratory, it is anticipated that a single

sample may be completed in about 24-26 hours. If it is possible to batch similar samples it

is expected that about five samples could be completed in approximately 26-28 hours.

About 90% of hands on time will be required of the extractionist. These approximations

are based the assumption that the samples are "average", and will not require additional

time beyond normal operations. Additional time must be allocated for samples which are

very dirty or are extraordinary.

8. REFERENCES - The following USEPA methods are the official methods on which this

Laucks Testing Laboratory method is based. The primary methods are those which most

closely parallel the Laucks procedure and are referenced by their USEPA series and .

number. In those instances for which there are no official EPA methods, the most suitable

reference is given under the miscellaneous references section. The additional reference

section cites those methods which contain additional information. These methods will

frequently be official methods, which apply in part to, or support the Laucks method.

PRIMARY REFERENCES:

Test Methods for Evaluating Solid Waste, USEPA, SW-846.

3550B (1996), 8151A (1996) ••••
~'''I~

".
.. :.

•••
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. 1. PURPOSE - In this method the ordnance compounds are extracted from neutral water
with acetonitrile. The extract is salted-out and analyzed by HPLC.

2. SAFETY - During the conduct of this method, the extractionist will be exposed to a
variety of reagent chemicals and solvents. The health effects of these various chemicals
may be ascertained by reading the material safety data sheets (MSDS) available in the
general files. Additionally, the samples by their very nature, may contain significant levels
of hazardous materials. It is incumbent on each extractionist to exercise due care and
caution while executing this method. The company will provide any protective equipment

.Qr clothing needed to assure employee safety.

3. REAGENTS

3; 1. All reagents shall be of AR grade or better.

3.2 . All solvents shall be distilled in glass unless otherwise indicated.

3.3. The following special reagents shall be prepared:

. 3.3.1. Sodium Chloride - prepared by muffling AR grade sodium chloride for four
hours at 400°C.

•

3.3.2. Salt Water - prepared by weighing 325 grams muffled sodium chloride,
dissolving in DIW and bringing to 1000 ml. . •..

'; .. .

3.3.3. Surrogate solution prepared in methanol:

1,2-Dinitrobenzene

3.3.4. Matrix spiking (MS) solution prepared in methanol:

1,3-Dinitrobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
HMX
RDX
Nitrobenzene
2-Nitrotoluene
3-Nitrotoluene
4-Nitrotoluene . 1f- ~ r·· ..
Tetryl -, • j ,

TNT
1,3,5-Trinitrobeilzene 
2-amino-4,6-dinitrotoluene
4-amino-2,6-dinitrotoluene

400 ug/ml

40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/inl
40 ug/ml
40 ug/ml •
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3.3.5. Special Matrix spiking solution for PETNING in methanol:

PETN
Nitroglycerin

25 ug/ml
50 ug/ml·

3.3.6. Special Matrix spiking solution for 6 additional compounds in methanol:

2,4-DA-6-NT
2,6-DA-4-NT
3,5-DNA
MNX
TNX
4,4'-TN-AZOXY

4. EQillPMENT

4.1. Magnetic stirrer with stirring bar

40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml

••

•

4.2. Standard laboratory glassware to include:

4.2.1. 1000 ml volumetric flask and various sizes of graduated cylinders

4.3. All glassware to be rinsed as follows, prior to use:

4.3.1. Technical grade acetone (if the glassware is wet).

4.3.2. Triple rinsed with methylene chloride.

4.4. Volumetric measurements are to be made with a calibrated fixed or adjustable
volume microdispenser and individually calibrated vials.

4.5. PTFE 0.45~m syringe filter.

5. QUALITY CONTROL - The normal level of quality control will consist of blanks, blank
spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is performed on a
per batch basis to include no more than 20 s~ples. The level of quality control will be
indicated to the extractionist at the time the job is assigned. These samples serve to
provide a measure of the recovery efficiency for the analyte and to provide data for
statistical evaluation of the sample. In those instances that a client requires additional or
different quality control measures, the extractionist will be directed accordingly in writing.

6. METHODOLOGY

6.1. Sample Extraction

6.1.1. Mix sample thoroughly in its original container.
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6.1.2. Measure 770 m1s sample into a 1000 ml volwnetric flask placed on a
magnetic stirrer.

6.1.3. Prepare two additional aliquots of one sample if Quality Control is required;

6.1.4. Prepare a blank and blank spike with DIW.

6.1.5. Pipet 50 ul surrogate solution to each flask.

6.1.6. Pipet 500 ul matrix spiking solution to each of the QC flasks. (When
indicated, use 500 ul special matrix spiking solution.)

6.1.7. Add 251.3 gm sodium chloride to the flask with the stirring bar--at maximwn
speed and stir until sodiwn chloride is completely dissolved.

6.1.8. Add 164 mls acetonitrile to each flask and stir for 15 minutes.

6.1.9. Turn off the stirrer and let set for 10 minutes.

6.1.10. Remove acetonitrile with a Pasteur pipet and transfer to a 100 ml flask.

6.1.11. Add 10 ml acetonitrile to the sample and stir for 15 minutes.

6.1.12: Turn off stirrer and let set for 10 minutes.

6.1.13. Transfer acetonitrile to flask with extract from step 6.1.10. Discard sample in
1000 ml flask.

6.1.14. Add 84 mls salt water to extract in flask.

6.1.15. Stir for 15 minutes and let stand for 10 minutes.

6.1.16. . Transfer acetonitrile to a 10 ml graduated cylinder.

6.1.17. Add 1.0 ml acetonitrile to flask and repeat steps 6.1.15 and 6.1.16.

6.1.18. Record total final volwne to 0.1 ml.

6.1.19. Transfer final extract to a 4.0 ml amber vial. Any remaining extract may be
discarded. If extract is cloudy or turbid, filter through a PTFE 0.45J.1m
syringe filter into amber vial.

6.1.20. Label the extract and deliver to 940.

•

•. .:.

..

6.1.21. Complete all paperwork and bench sheet. .Bench sheet to include date and •
time of transfer to 940 and extract location. Clip the T-card on the folder and
place in GC room extraction folder box. The file folder color will be red and
the blank name will be HOR.WL .-- -
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7. ANALYSIS TIME - Based on experience -in the laboratory, it is anticipated that a single
sample may be completed in approximately 3 hours. If it is possible to batch similar
samples, it is expected that about ten samples could be completed in approximately 8
hours. About one hour of actual hands on time will be expended for a single sample by the
extractionist. -These approximate times are based on the assumption that the samples are
"average", and will not require additional time beyond normal operations. Additional time
must be allocated for samples which are very dirty or are extraordinary.

8. REFERENCES - The following USEPA methods are the official methods on which this
Laucks Testing Laboratory method is based. The primary methods are those which most
closely parallel the Laucks procedure and are referenced by their USEPA series ana
number. In those instances for which there are no official EPA methods, the most suitable
reference is given under the miscellaneous references section. The additional reference
section cites those methods which contain additional information. These methods will
frequently be official methods, which apply in part to, or support the Laucks method.

PRIMARY REFERENCES:

Test Methods for Evaluating Solid Waste, USEPA, SW-846, Method 8330, (1994).
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1. PURPOSE - In this method base, acid and neutral compounds are extracted from neutral. •
soils with a mixture of methylene chloride and acetone. The extract is dehydrated,
concentrated in a Kudema-Danish (K-D) apparatus and GPC cleaned prior to analysis" by

. GC Mass Spectrometer. This method provides for soils of low and medium' levels of
contamination.

2. SAFETY '- During the conduct of this method, the analyst will be exposed to a number of
reagent chemicals and solvents: The health effects of these various' chemicals may be
ascertained by reading the matenal safety data sheets (MSDS) available in the general files.
Additionally; the samples; by their very nature may contain significant levels of hazardous

'" materials. ' It is incumbent on each analyst to exercise due care'and caution executing this
method. The company will provide any protective equipment or clothing needed to assure
employee safety.

3. REAGENTS·

3.1. All reagents are to be AR grade or better.

3.2. 'All solvents are to be distilled in glass, unless otherwise noted.

. 3.3. The following sp~cial reagents should be prepared:

3.3.1.', 1: 1 methylene chloride/acetone (v/v)- prepared by mixing eqwl1 volumes of
the solvents.

3.3.2. Anhydrous sodium sulfate - prepared by muffling AR grade sodium-sulfate for
four hours at 400°C.

3.3.3. Surrogate solution prepared in methanol:

,BaselNeutrals

Acids -

.Nitrobenzene-d5
p-Terphenyl:-d14 .
2- Fluorobiphenyl
1,2-Dichlorobenzene-d4

'Phenol-dS
2,4,6-Tribromophenol
2-Fluorophenol
2-Chlorophenol-d4

200 ug/ml
200 ug/ml
200 ug/ml

.200 ug/ml .

300 ug/ml
300ug/ml,
300 ug/ml
300 ug/ml

.•-,



.'
, '

, Extraction Method for Base, Acid and Neutral Compounds in Soil (8270C by 3550B)
, LTL-31 00, 04/28/98, Page 3 of 7

" Revision # 11

3.3.4. Matrix spiking solution prepared in metharioL

BaselNeutrals

Acids,'

4. EQillPl\1ENT

1,2,4-Trichlorobenzene
,Acenaphthene
2,4-Dinitrotoluene
Pyrene
n-Nitroso-di-n-propylamine
1A-Dichlorobenzene

Pentachlorophenol
Phenol
2-Chlorophenol ,
4-Chloro-3-methyl phenol
4-Nitrophenol

" 100 ug/ml
100 ug/ml
100 ug/ml
100 ug/ml
100 ug/ml
100 ug/ml

, , 150 ug/ml
150 ug/ml
150ug/mL_, _
150 ug/ml

"'·-150 ug;ml

••
4.1. Heat SystemsUltrasoruc Processer' - Moder XL2020, 550 watts - Maintain per

manufacturer's instructions.

4.1.1. 3/4 inch titanium hom (#208) for low concentrations

.4.1.2.1/8 inch tapered titanium microtip (#419)for medium concentrations

4.2.' Analytical Biochemical Laboratories, Inc. (ABC) Modell 002B or Model 1000 Gel
Permeation Chromatogtaphy.{GPC).

4.3. Organomations Assoc., Inc. ':' N-EVAP, (nitrogen evaporator), Model 112

4.4. Standard laboratory glassware tomclude:

4.4.1. 8 ounce extractions jars

4.4.2. 500 ml Fleakers ,

4.4.3. K-D apparanis:500ml. K~Dflask, 10 ml or 25ml ampule and three-ball
"snyder column.

4.5. All glassware to be rinsed as follows, prior to use:

4.5.1. Technical grade acetone (if~e glassware is wet).

4.5.2. Triplerinseej with methylen~chloride.

4.6. VolUmetric measurements are to be made with a calibrated fixed or adjustable:
volume microdispenser and individually ,calibrated vials.
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5. QUALITY CONTROL - The nonnallevel of quality contr<?l will consist of blanks, blank ."
, spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is perfonned on a
per batch basis to include no more than 20 samples. The level of quality control will be '
indicated to the extractionist at the time the job is assigned~ These samples serve to provide
a measure of the recovery efficiency for the analyte and to provide data for statistical
evaluation of the sample. In those instances that a client requires additional or different
,quality control measures, the extractionist will be directed accordingly in writing.

6. METHODOLOGY
, ,

NOTE: It is necessary to make an intuitive decision as to which level extraction procedure'
to follow. If the soil appears clean with little odor, do a low level extraction. If the soil has
appreciable odor, is tar-like, partially miscible, or has an oily appearance, prep both a low
and a medium level extraction. Totally miscible samples may only have a: medium level
extraction. Remember it is important that holding times be met. If you are in doubt, prep
and store a medium level sample simultaneously.

6.1. Sample Extraction - Low Level Soils

6.1.1. Mix samplethorougWy in its original contamer if there is space available
(otherwise mix in solvent rinsed aluminum tray).

6.1.2. Weigh 30.0 grams of soil (wet weight) into an extraction bottle.

6,1.3. Prepare two additional aliquots of a sample if Quality Control is required.

6.1.4. Add 30 to 60 grams sodium sulfate and mix well to give the soil a sandy
texture.

6.1.5., Prepare a blank and a blank spike with 60 grams sodium sulfate.

6.1.6. Pipet 500 ul surrogate solution to each bottle.

6.1.7. Pipet 500 ul matrix spiking solution to each of the QC bottles.

6.1.8. Add 100 ml 1:1 methylene chloride/acetone to each bottle.

6.1.9. Sonicate the bottles for 3 minutes using the sonic hom, set at 50% duty cycle
and full output (10).

6.1.10. Centrifuge the samples for 20 minutes at 2000 rpm if necessary to achieve a
partition.

6.1.11. , Decant off and collect the supernatant.

6.1.12. Repeat from step 6.1.8. two additional times, combining all of the extracts.

•

•
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• 6.2. Solvent dehydnition

6.2.1. Prepare a glass funnelby plugging with glass wool, and filling 1/2-2/3fu11
with sodium sulfate.

6.2.2. Pre-rinse the sodium sulfate by passing 40 ml methylene chloride through the
prepared funneL .

6.2.3. Pass the extract from step 6.1.12. through the funnel and collect m an
assembled K-D apparatus.

. .

6.2.4. Rinse the collection vessel With severallO.ml methyiene chloride rinses.

6.2.5. Rinse the sodium sulfate with 40ml of methylene chloride.

6.3. Solvent Evaporation

6.3.1. Assemble the full K-D apparatus with a snyder column prewet with 2-3 ml of
methylene chloride.

•

6.3.2. Immerse K-D apparatus into a hot water bath, using abath temperature of 90°
C, ~th a .long ampule immersed to a depth of 12 m!' .. Regulate the
evaporation time to take one to one and a half hours.

. . .

6.3.3. Reduce the volume to 4-5 ml· and remove the apparatus from the water bath.
Cool to room temperature.

6.3.4. Rinse joipt and remove snyder column. Allow rinse solvent to drain into
ampule.

6.3.5. Remove the ampule clamp, and wipe the joint with a Kimwipe. Separate the
ampule and rinse the jomt with a small amount of solvent.

6.3.6. Reduce the extract volume to less than 8 ml on· a nitrogen blowdown;
Transfer· extract to a 16 x 100 mm culture . tube, and adjust to 10.0 ml

. intermediate volum~ (as compared to a me~ured volume) with methyiene
chloride...

6.3.7. At this point the extract will be GPC cleaned - see Method # LTL-3692.

6.3.8.K-D the GPC cleaned extract. Reduce the .extract to 1.0ml in a wannwater
bath with· nitrogen. Rinseintemal .walls of ampule several times during
blowdown.

6.3.9. Transfer the extract to a 1.8 ml vial. The final volume is then adjusted to 1.0 .
.. ml (as compared to ameasured volume) in methylene chloride.
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Label the extract and deliver to 940.. .

6.4.7.

. 6.3.11. Complete all paperwork and bench sheet· Bench sheet to include the date of
OPC, date and time of transfer to 940 and extract location. Clip the T-Card on
the folder and place in OCIMS room extraction folder box. The file folder
color~U be blue and the blank name will be MSV.SL .

6.4. Sample Extraction - Medium Level Soils

. 6.4,1. Weigh2.00 gram soil into a silanized scintillation vial.

. 6.4.2. Prepare two additional aliquots of a sample if Quality Control is required.

6.4.3. Add two grams sodium sulfate to all sample vials.

·6.4.4. Prepare a blank and blank spike consisting of two grams of sodium sulfate.

6.4.5. Pipet 500 ul of the surrogate into each vial.

6.4.6.· Pipet 500 ul matrix spiking solution into each of the QC vials.

Add 9.5 m1methylene chloride to each tu~e and 9.0 mI to each QC vial. .. -. - -.-----._

6.4.8. Sonicate the vials for 2 minutes using the sonic hom (microtip), set at 50%
duty cycle and half output (5).

6.4.9. Loosely pack a Monstr-pipet colurnil 1/3 full (approx. 3 cm) with solvent
cleaned glass wool. Add approx. 1 cm sodium sulfate:

6.4.10. . Place a 16 x 1OOriun culture tube under the c~lumn.

6.4.11. Pass the extract through the column. Collect a minimum of 8.0 mls..

6.4.12. At this point theextract will be OPC cleaned -- see Method # LTL-3692.

6.4.13. K-D the OPC cleaned extract. Reduce the extract to 1.0 ml in awannwater
bath with nitrogen. . Rinse internal walls· of ampule several times during
.blowdown;

6.4.14. Transfer the extract to a 1.8 ml vial. The final volume is then adjusted to 1.0
ml (as compared to a measured volume) in methylene chloride.

6.4.15. Label the extract and deliver to 940.
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6.4.16. . Complete all paperwork and bench sheet.. Bench sheet to include the date of
GPC, date· and time of transfer to 940 and extract location. Clip the T-Card on
the folder and place in GCIMS room extraction folder box...The file· folder
color blue and the blank name will be __MSV.SM_. .

7. . ANALYSIS TIME - Based on extensive experience in the laboratory, it is anticipated that
a single sample maybe· completed in about ten hours.. If it is possible· to batch similar
samples, it is expected that about six samples ·could be completed iri approximately 16
hours. About one and one half hours of hands on extractionist time will be .required per

. sample. These approximations are based on the assumption that the samples are "aver~ge",
and .will not require additional time beyond normal operations.

8. REFERENCES - The followingUSEPA methods are the offidal methods ori ~hich this
Laucks Testing Laboratory method is based. The primary methods are those which most
closely parallel the Laucks procedure and· are referenced by· their USEPA series and
nUmber. In those instances for which there are no official EPA methods, the· most suitable
reference is give·n under the miscellaneous references section.. The additional reference
section cites those methods which contain additional information. These methods will .

. .frequently be official methods, which apply in part to, or support the Laucks method.

PRIMARY REFERENCES:

Test Methods for Evaluating Solid Waste, USEPA, SW-846 (1996)

8270C,3550B .
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I. PURPOSE - In this method the ordnance compounds 'are extracted from neutral soil with •
acetonitrile. The sample is air dried, sonicated, and extract salted-out and analyzed by
HPLC.

2. SAFETY - During the conduct of this method, the extractionist will be exposed to a
variety of reagent chemicals and solvents. The health effects of these various chemicals
may be ascertained by reading the material safety data sheets (MSDS) available in the
general files. Additionally, the samples by their very nature, may contain significant levels
of hazardous materials. It is incumbent on each extractionist to exercise due care and
caution while executing this method. The company will provide any protective equipment
or clothing needed to assure employee safety.

3. REAGENTS

3.1. All reagents shall be, of AR grade or better.

3.2 . All solvents shall be distilled in glass unless otherwise indicated.

3.3. The following special reagents shall be prepared:

3.3.1. Ottawa Sand - prepared by soxhleting for 8 hours with methylene chloride and
muffling for four hours at 400°C. .'

3.3~2. 0.045 M Calcium Chloride - prepared by dissolving 5.0 gm in 1000 ml of
DIW.

3.3.3. Surrogate solution prepared in methanol:

1,2-Dinitrobenzene

3.3.4. Matrix spiking (MS) solution prepared in methanol:

1,3-Dinitrobenzene
2,4-Dinitrotoluene
2,6-Dinitrotoluene
HMX
RDX
Nitrobenzene
2-Nitrotoluenlfn9m~J:'~,"
3-Nitrotoluene
4-Nitrotoluene 01 ....~, ''';le;,GA'TetryC ,.--- --,_._-

TNT
1,3,5-Trinitrobenzene
2-amino-4,6-dinitrotoluene
4-amino-2,6-dinitrotoluene

400 ug/ml

:" ,,40-ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40 ug/ml
40ug/ml •
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• 4. EQUIPMENT

4.1. Ultrasonic bath

4.2. #30 mesh sieve

4.3. Disposable cartridge filters - 0.45 J.1m Teflon filter

4.4. Standard laboratory glassware to include: .

4.4.1. 20 x 150 mm culture tubes

4.5. Volumetric measurements are to be made with graduated serological pipets or a
calibrated fixed volume microdispenser and individually calibrated vials. .

.'

5. QUALITY CONTROL - The normal level of quality control will consist of blanks, blank
spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is performed on a
per batch basis to include no more than 20 samples. The level of quality control will be
indicated to the extractionist at the time the job is assigned. These samples serve to
provide a measure of the recovery efficiency for the· analyte and to provide data for
statistical evaluation of the sample. In those instances that a client requires additional or
differe~~.'luality control measures, the extractionist will be directed accordingly in writing.

6. METHODOLOGY

6.1. Sample Extraction

6.1.1. Mix sample thoroughly in its original container if there is space available
(otherwise mix in solvent rinsed aluminum· tray).

6.1.2. Weigh approximately 20-30 grams into a· labeled, large aluminium weighing
tin. Place in hood and air dry for 48 hours or until a constant weight is
attained. .

-;." .~ ..~ ..

6.1.3. Grind and sieve.

Weigh 2.0 grams of air dried soil into a 20 x 150 mm culture tube.

Prepare two additional aliquots of one sample if Quality Control is required.

Prepare a blank and blank spike with 2.0 grams Ottawa sand.

Pipet 100 ul surrogate solution to each culture tube.

Pipet 1000 ul matrix spiking solution to each of the QC·culture tubes.

Add 9.9 ml acetonitrile to each sample culture tube and blank and 8.9 mls:.to
.QC and blank spike. ..'
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6.1.10. Sonicate the samples for 18 hours in a sonic bath packed with ice in the cold •.
room.

6.2. Salting Out

6.2.1. Remove samples from ice bath and allow to come to room temperature.

6.2.2.· Transfer 5.0 mls of supernatant to a 16 x 100 mm culture tube.

6.2.3. Add 5.0 ml calcium chloride solution to each sample.

6.2.4. Shake and let stand for 15 minutes.

6.2.5. . Centrifuge each sample.

6.2.6. Filter through a 0.45J..1m PTFE syringe filter into 4 ml amber vial, discarding
first 3 mls.

6.2.7. Label the extract and deliver to 940.

6.3.8. Complete all paperwork and bench sheet. Bench sheet to include PTFE filter
lot #, date and time of transfer to 940 and extract location. Clip the T-card on
the folder and place in GC room extraction folder box. The file folder color
will be red and the blank name will be HOR.SM .

•.:
..

7. REFERENCES - The following USEPA methods are the official methods on which this
Laucks Testing Laboratory method is based. The primary methods are those which most
closely parallel the Laucks procedure and· are referenced by their USEPA series and
number. In those instances for which there are no official EPA methods, the most suitable
reference is given under the miscellaneous references section. The additional reference
section cites those methods which contain additional infonnation. These ~~thods will
frequently be official methods, which apply in part to, or support the Laucks method.

PRIMARY REFERENCES:

Test Methods for Evaluating Solid Waste, USEPA, SW-846

8330A (1998)

.•"
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1. PURPOSE - In this method, organochlorine pesticides and polychlorinated biphenyls are e
extracted from neutral water with methylene chloride. The 'extracts are dehydrated,
concentrated in a Kuderna-Danish apparatus and exchanged into hexane. The extract is
split prior to any cleanup step. If necessary, the pesticide extract is SPE Florisil cleaned
and the PCB extract is acid and SPE Florisil cleaned prior to GC analysis.

2. SAFETY - During the conduct of this method, the analyst will be exposed to a variety of
reagent chemicals and solvents. The health effects of these various chemicals may be
ascertained by reading the material safety data sheets (MSDS) available in the general files.
Additionally, the samples by their very nature, may contain significant levels of hazardous
materials. It is incumbent on each extractionist to exercise due care and caution while
exec)Jting this method. The company will provide any protective equipmenL or clothing
needed to assure employee safety.

3. REAGENTS

3.1. All reagents shall be of AR grade or better.

3.2. All solvents shall be distilled in glass unless otherwise indicated.

3.3. The following special reagents shall be prepared:

3.3.1. 10 N Sodium Hydroxide - weigh 400 grams sodium hydroxide, dissolve and e·
dilute to one liter withDIW.'.,.

3.3.2. 1: 1 Sulfuric Acid - measure equal volumes of concentrated sulfuric acid and
DIW. Note: Observe proper acid preparation techniques.

3.3.3. Anhydrous Sodium Sulfate - prepared by muffling AR grade sodium sulfate
for four hours at 400°C.

3.3.4. 9: I Hexane/Acetone (v/v) - prepared by adding 10.0 ml acetone to 90.0 ml

3.3.5.' Florisil SPE column check solution prepared in hexane:

2, 4, 5 - Trichlorophenol
Gamma BH"n c":' , ..~ " .'w" _ .. .lI4· .. ".

Heptachlor
Endrin
4,4- DDD
4,4- DDT
Methoxychlor
Alpha BHC
Dieldrin
Alpha Endosulfan .
Tetrachloro-m-xylene
Decachlorobiphenyl

0.100 ug/ml
0.020 ug/ml
0.020ug/ml
0.040ug/ml
0.040 ug/ml
0.040 ug/ml
0.200 ug/ml
0.020 ug/ml
0.040ug/ml
0.020 ug/ml e.
0.020 ug/ml
0.040ug/ml
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Surrogate solution prepared in acetone:

2,4, 5, 6-Tetrachloro-m-xylene
Decachlorobiphenyl

3.3.7. Pesticide and/or PCB matrix spiking solution prepared in acetone:

Gamma-BHC
Heptachlor
Aldrin
Arochlor 1260

4. .EQUIPMENT

4.1. Gias-Col machanical separatory funnel 'shaker

1.0 ug/ml
1.0 uglml

2.5 uglml
2.5 uglml
2.5 uglml

25.0 uglml

•

•

4.2. Organomations Assoc., Inc. - N-EVAP, (Nitrogen Evaporator), Model 112

4.3. Analytichem International- Vac Elut SPS 24 (Vacuum Manifold)

4.4. Vortex mixer

4.5. Standard laboratory glassware to include:

4.5.1. 2000 ml Teflon separatory funnels

4.5.2. 300 ml Fleakers

4.5.3. K-D apparatus: 250 ml. K-D flask, 10 ml or 25 ml ampule and three-ball
snyder column.

4.6. All glassware to be rinsed as follows, prior to use:

4.6.1. Technical grade acetone (if the glassware is wet).

. 4.6.2. Triple rinsed with methylene chloride.

4.7. Volumetric measurements are to be made with a calibrated fixed or adjustable
volume microdispenser and individually calibrated vials.

4.8. Florisil SPE cartridges with Teflon frits (500 mg)
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5. QUALITY CONTROL - The nonnal level of quality control will consist of blank, blank •
spikes matrix spike and matrix spike duplicate (MS and MSD). This is perfonned on a per
batch basis to include no more than 20 samples. The level of quality control will.be
indicated to the extractionist at the time the job is assigned. These samples serve to
provide a measure of the recovery efficiency for the analyte and to provide data for
statistical evaluation of the sample. In those instances that a client requires additional or
different quality control measures, the extractionist will be directed accordingly in writing.

6. METHODOLOGY

6.1. Sample Extraction

6.1.1. Mix sample thoroughly in its original container.

6.1.2. Measure 1000 ml sample into a 2000 ml separatory funnel.

6.1.3. Prepare a blank and a blank spike with 1000 ml DIW.

6.1.4. . Prepare two additional aliquots of one sample if Quality Control is required.

6.1.5. Pipet 200 ul surrogate solution into each funnel.

6.1.6. Pipet 200 ul matrix spiking solution into each QC funnel.

6.1.7. Adjust pH to 7 ± 2.

6.1.8. Rinse the measuring graduate with methylene chloride and add it to the
funnel.

6.1.9. Add 60 ml methylene chloride to the separatory funnel.

6.1.10. Shake the samples hard for three minutes on the mechanical shaker, with the
stopcocks closed.

6.1.11. Replace the funnels in rack and allow to stand for 10 minutes.

6.1.12. Drain and collect the lower methylene chloride layer in a fleaker.

6.1.13. Repeat Steps.6.1.9. - 6.1.12. until a total of three extractions have been
perfonned.

6.2. Solvent Dehydration

••

6.2.1. Prepare a glass funnel by plugging with glass wool, and filling 1/2-2/3 full
with sodium sulfate. •.
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6.2.2. Pre-rinse the sodium sulfate by passing 40 ml methylene chloride through the
prepared funnel.

6.2.3. Pass the extract from Step 6.1.13. through the funnel and collect in an
assembled K-D apparatus.

6.2.4. Rinse the collection vessel with several 10 m1 methylene chloride rinses.

- 6.2.5. Rinse the sodium sulfate with 40 ml of methylene chloride.

6.3. Solvent Evaporation

6.3.1. Assemble the full K-D apparatus with a snyder column prewet with 2-3 ml of
methylene chloride.

6.3.3. Reduce the volume to 4-5 ml, and exchange into hexane as follows:

6.3.2. Immerse K-D apparatus into a hot water bath, using a bath temperature of 90°
C, with a long ampule immersed to a depth of 8 ml. Regulate the evaporation
time to take one to one and ahalfhours.

•• 6.3.3.1.

6.3.3.2.

Add 2-3 ml hexane through the top of the snyder column while the
ampule is still immersed in the water bath. Reduce to 4-5 mi.

Repeat 6.3.3.1. two additional times.

•

6.3.4. Remove the ·apparatus from the water bath and cool to room temperature.

6.3.5. Rinse joint and remove the snyder column. Allow rinse solvent to drain into
ampule.

6.3.6. Remove the ampule clamp, and wipe the joint with a Kimwipe. Separate the
ampule and rinse the joint with a small amount ofhexane.

6.3.7. . Reduce the extract volume to less than 2 ml on a nitrogen blowdown.
Transfer extract to·a 16 x 100 mm culture tube, and adjust to 10.0 ml final
volume (as compared to a measured volume) with hexane.

6.4. Sulfuric Acid Cleanup (PCBs only)

6.4.1. Transfer a two ml aliquot from the 10.0 ml final volume (step 6.3.7.) to a 16 x
100 nun culture tube. (Store remaining 8.0 ml ofextract.)

6.4.2. Add 2.0 mls concentrated sulnmc acid and vortex for 30 - 60 seconds.

6.4.3. Let stand for a few minutes to allow layers to separate. May be centrifuged.



6.5. SPE Florisil Cleanup (for Pesticides and PCBs)

6.5.1. Attach the vacuum manifold to the vacuum pump with a trap in between.
Place a labeled 16 x 100 mm culture tube in the proper collection slot. Secure
the manifold with the straps and move the manifold to the waste position.
Adjustthe vacuum pressure in the manifold to between five and ten pounds of
vacuum.

6.5.2. Place one florisil cartridge into the vacuum manifold.

6.5.3. Start the vacuum and prewet the cartridge with hexane/acetone (9:1), by
passing at least 5 ml through the cartridge. Do not allow the cartridge to go
dry after wetting.

6.5.4. Release the vacuum, and move the manifold to the collect position.

6.5.5. Add 1.0 ml extract from step 6.3.7. (Pesticides) (Store remaining 9.0 ml of
extract.) or from step 6.4.3. (PCBs). to the top frit of the florisil cartridge. .

6.5.6. Restore the vacuum, and elute the column with 8-9 ml of hexane/acetone
(9: 1). Allow the( cartridge to go dry.

6.5.7. Release the vacuum, and move the manifold to the waste position. Remove
and discard the used florisil cartridge.

6.5.8. Repeat from step 6.5.2. for additional extracts.

6.5.9. Reduce the extract volume to 1.0 ml in a warm water bath with nitrogen.
Rinse internal walls of ampule several times during blowdown.

6.5.10. Transfer extract to a 1.8 ml vial. The volume is then adjusted to 1.0 ml (as
compared to a measured volume) in hexane.

6.5.11. 'Label the extract and deliver to 940.

6.5.12. Complete all necessary paperwork and bench sheet Bench sheet to include
extract location, time and date of transfer to 940, and if applicable, indicate
the SPE Florisil lot number. Clip the T-card on the folder and place in GC
room extraction folder box. The file folder color will be purple and the blank
name will be GPXWL . •
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7. ANALYSIS TIME - Based on experience in the laboratory, it is anticipated that a single
sample may be completed in about six hours. If it is possible to batch similar samples, it is
expected that about ten samples could be completed in approximately eighteen hours.
About one hour of actual hands on time will be expended by the extractionist if the clean
ups are not necessary. These approximate times are based on the assumption that the
samples are "average", and will not require significant additional time beyond normal
operations. Additional time must be allocated for samples which are very dirty or are
extraordinary.

~. REFERENCES - The following USEPA methods are the official methods on which this
Laucks Testing'Laboratory method is based. The primary methods are those which most
clos~ly parallel the Laucks procedure and are referenced by their USEPA_series and
number. In those instances for which there are no official EPA methods, the most suitable
reference is given under the miscellaneous references section. The additional reference
section cites those methods which contain additional information. These methods will
frequently be official methods, which apply in part to, or support the Laucks method.

PRIMARY REFERENCES:

Test Methods for Evaluating Solid Waste, USEPA, SW-846, (1996).

8081A, 8082, 351 OC
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1. PURPOSE - In this method organochlorine pesticides and polychlorinated biphenyls are •
extracted from neutral soil with a mixture of methylene chloride and acetone. The extract is
dehydrated and concentrated in a Kudema-Danish (K-D) apparatus. The extract is split
prior to any cleanup step. The extracts are GPC and SPF florisil cleaned prior to analysis
by Gc. The PCBs receive an additional sulfuric acid cleanup.

2. SAFETY - During the conduct of this method, the analyst will be exposed to a variety of
reagent chemicals and solvents. The health effects of these various chemicals may be
ascertained by reading the material safety data sheets (MSDS) available in the general files.
Additionally, the samples, by their very nature, may contain significant levels of hazardous
materials. It is incumbent on each analyst to exercise due care and caution executing this
method. The company will provide any protective equipment or clothing needed to assure
employee safety.

3. REAGENTS

3.1. All reagents are to be AR grade or better.·

3.2. All solvents are to be distilled in glass, unless otherwise noted.

3.3. The following special reagents should be prepared:

3.3.1. 1:1 methylene chloride/acetone (v/v)- prepared by mixing equal volumes of
the solvents.

3.3.2. 9: 1 Hexane/acetone - prepared by adding 10.0 ml acetone to 90.0 ml hexane.

3.3.3. Anhydrous sodium sulfate - prepared by muffling AR grade sodium sulfate
for four hours at 400°C.

3.3.4. Florisil SPE column check solution prepared in acetone:

••••

.'.'

2,4,5-Trichlorophenol
GammaBHC
Heptachlor
Endrin
4,4-DDD
4,4-DDT
Methoxychlor
AlphaBHC ...._
Dieldrin
Alpha Endosulfan
Tetrachloro-m-xylene
Decachlorobiphenyl

0.100 uglml
0.020 uglml
0.020 uglml
0.040 uglml .
0.040 uglml
0.040 uglnu
0.200 uglml .
0.020 uglml
0.040uglml
0.020ug/ml
0.020 uglml
0.040 uglml •.'
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Surrogate solution prepared in acetone:

2,4,5,6-Tetrachloro-m-xylene
Decachlorobiphenyl

3.3.6. PesticidelPCB matrix spiking solution prepared in acetone:

Gamma-BHC
Heptachlor
Aldrin
Arochlor 1260

4. EQUIPMENT

1.0 ug/ml
1.0 ug/ml

2.5 ug/ml
2.5 ug/ml
2.5 ug/ml

25.0 ug/ml

·:'

•

4.1. Heat Systems Ultrasonic Processer - Model XL2020, 550 watts - Maintain per
manufacturer's instructions.

4.1.1. 3/4 inch titanium hom (#208)

4.2. Analytical Biochemical Laboratories, Inc. (ABC) Model 1002B or Model 1000 Gel
Permeation Chromatography (GPC)

4.3. Organomations Assoc., Inc. - N-EVAP(nitrogen evaporator), Model 112

4.4. Analytechem International- Vac Elaut SPS24 (for SPE florisil columns)

4.5. Florisil SPE cartridges with Teflon frits (1000 mg)

4.6. Standard laboratory glassware to include:

4.6.1. 8 ounce ex~ction bottle

4.6.2. 500 ml Fleakers

4.6.3. K-D apparatus: 500 ml. K-D flask, 10 ml or 25 ml ampule and three-ball
snyder column.

4.7. All glassware to be rinsed as follows, prior to use:

4.7.1. Technical grade acetone (if the glassware is wet).

4.7.2. Triple rinsed with methylene chloride.

4.8. Volumetric measurements are to be made with a calibrated flXed or adjustable'
volume microdispenser and individually calibrated vials.
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5. QUALITY CONTROL - The nonnallevel of quality control will consist of blanks, blank
spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is perfonned on a
per batch basis to include no more than 20 samples. The level of quality control will, be
indicated to the extractionist at the time the job is assigned. These samples serve to
provide' a measure of the recovery efficiency for the analyte and to provide data for
statistical evaluation of the sample. In those instances that a client requires additional or
different quality control measures, the extractionist will be directed accordingly in writing.

6. METHODOLOGY

6.1. Sample Extraction

6.1.1. Mix sample thoroughly in its original container if there is space available
(otherwise mix in solvent rinsed aluminum tray).

6.1.2. Weigh 30.0 grams of soil (wet weight) into a extraction bottle.

6.1.3. Prepare two additional aliquots of a sample if Quality Control is required.

6.1.4. Add 60 grams sodium sulfate and mix well to give the soil a sandy texture.

6.1.5. Prepare a blank and a blank spike with 60 grams sodium sulfate.

6.1.6. Pipet 200 ul surrogate solution to each bottle.

6.1.7. Pipet 200 ul matrix spiking solution to each of the QC bottles.

6.1.8. Add 100 mil: 1 methylene chloride/acetone to each bottle.

6.1.9. Sonicate the bottles for 3 minutes using the sonic horn, set at 50% duty cycle
and full output (10).

6.1.10. Centrifuge the samples for 20 minutes at 2000 rpm if necessary to achieve a
partition.

6.1.11. Decant off and collect the supernatant.

6.1.12. Repeat from steps 6.1.8. two additional times, combining all of the extracts.

6.2. Solvent dehydration

•

.,

6.2.1. Prepare a glass funnel by plugging with glass wool, and filling 1/2-2/3 full
with sodium sulfate.

6.2.2. Pre-rinse the sodium sulfate by passing 40 mi methylene chloride through the •
prepared funnel.
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6.2.3. Pass the extract from step 6.1.12. through the funnel and collect in an
assembled K-D apparatus.

6.2.4. Rinse the collection vessel with several 10 ml methylene chloride rinses.

6.2.5. Rinse the sodium sulfate with 40 ml of methylene chloride.

6.3. Solvent evaporation

6.3.1. Assemble the full K-D apparatus with a snyder column prewet with 2-3 mlof
methylene chloride.

6.3.2. Immerse K-D apparatus into a hot water bath, using a bath temperature of 900

C, with a long ampule immersed to a depth of 12 ml. Regulate the
evaporation time to take one to one and a half hours.

6.3.3. Reduce the volume to 4-5 ml, remove the apparatus from the water bath and.
cool to room temperature.

6.3.4. Rinse joint and remove snyder column.. Allow rinse solvent to drain into
ampule.

6.3.5. Remove the ampule clamp, and wipe the joint with a Kimwipe. Separate the
ampule and rinse the joint with a small amount of solvent.

6.3.6. Reduce the extract volume to less than 8 ml on a nitrogen blowdown.
Transfer extract to a 16 x 100 mm culture tube, and adjust to 10.0 ml
intermediate volume (as compared to a measured volume) with methylene
chloride.

NOTE: In instances where sample extracts are being prepared for PCB only (8082),
and the GPC step is being omitted prior to acid cleanup, the solvent exchange
step (see 6.3.8.1.) must be tested. Take 1 ml extract, 1 ml sulfuric acid and
vortex. Check for volume changes between layers. If exchange is complete,
proceed to 6.4.

6.3.7. At this point the extract will be OPC cleaned -- see Method # LTL-3692.

6.3.8. K-D the OPC cleaned extract to 4-5 ml and exchange into hexane as follows:

6.3.8.1. Add 2-3 ml hexane through the top of the snyder column while the
ampule is ~till immersed in the water bath. Reduce to 4-5 ml.

6.3.8.2. Repeat 6.3.8. L two additional times.

6.3.9. Remove the apj>aratus from the water bath and cool to room temperature.
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. 6.3.10. Rinse joint with hexane and remove snyder column. Allow rinse solvent to
drain into ampule.

6.3.11. Remove the ampule clamp, and wipe the joint with a Kimwipe. Separate the
ampule and rinse the joint with a small amount of hexane.

6.3.12. Reduce the extract to less than four ml in a nitrogen blowdown. ' Transfer
extract to a 16 x 100 nun culture tube and adjust to a final volume of 5.0 ml
(as compared to a measured volume) in hexane. '

6.4. Sulfuric Acid Cleanup (PCBs only)

6.4.1. Transfer a two ml aliquot from the 5.0 ml final volume (step 6.3.12.) to a 16 x
100 mm culture tube.

6.4.2. Add 2.0 mls concentrated sulfuric acid and vortex for 30 - 60 seconds.

6.4.3. Let stand for a few minutes to allow layers to separate. May be centrifuged.

6.5. Florisi1 Cleanup

6.5.1. Attach the vacuum manifold to the vacuum pump with a trap in between.
Place a labeled 16 x 100 nun culture tube in the proper collection slot. Secure
the manifold with the straps and move the manifold to the waste position.
Adjust the vacuum pressure in the manifold to between five and ten pounds of
pressure.

6.5.2. Place OIie florisil .cartridge into the vacuum manifold.

6.5.3. Start the vacuum and prewet the cartridge with hexane/acetone (9:1), by
passing at least 5 m1 through the cartridge. Do not allow the cartridge to go
dry after wetting.

6.5.4. Release the vacuum, and move the manifold to the collect position.

6.5.5. . Add 1.0 ml extract from step 6.3.12. (Pesticides) or from step 6.4.3. (PCBs).
to the top frit of the florisil cartridge. (Store remaining 4.0/3.0 ml of extract.)

6.5.6. Restore the vacuum, and elute the column with 8-9 ml of hexane/acetone
(9: 1). Allow the cartridge to go dry.

6.5.7. Release the vacuum, and move the manifold to the waste position. Remove
and discard the used florisi1 cartridge.

6.5.8. Repeat from step 6.5.2. for additional extracts.

•
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6.5'.9. Reduce the extract volume to 1.0 ml in a wann water bath with nitrogen.
Rinse internal walls of culture tube several times during blowdown.

6.5.10. Transfer extract to a 1.8 ml vial. The volume is then adjusted to 1.0 ml (as
compared to a measured volume) in hexane.

6.5.11. Label the extract and deliver to 940.

6.5.12. Complete all necessary pap'erwork and bench sheet. Bench sheet to include
the date of GPC, florisil lot number, date and time of transfer to 940 and
extract location. Clip the T-card, on the folder and place in the GC room
extraction folder box. The file folder color will be purple and the- blank name
will be GPX.SL .-- -

7. ANALYSIS TIME - Based on experience in the laboratory, it is anticipated that a single
sample may be completed in about 12 hours. If it is possible to batch similar samples it is
expected that about severi samples could be completed in approximately 20 working hours.
About four and a half hours of hands on time will be required of the extractionist. These
approximations are based on the assumption that'the samples are "average", and will not
require additional time beyond nonnal operations. Additional time must be allocated for
samples which are very dirty or are extraordinary, such as tissues or vegetable matter.

8. REFERENCES - The following USEPA methods are the official methods on which this
Laucks Testing Laboratory method is based. The primary methods are those which most
closely parallel the Laucks procedure and are referenced by their USEPA series and
number. In those instances for which there are no official EPA methods, the most suitable
reference is given under the, miscellaneous references section. The additional reference
section cites those methods which contain additional infonnation. These methods will
frequently be official methods, which apply in part to, or support the Laucks method.

PRIMARY REFERENCES:

Test Methods for Evaluating Solid Waste, USEPA, SW-846, (1996).

8081A, 8082, 3550B.
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1. PURPOSE - In this method, polynuclear aromatics are extracted from neutral soils with a
mixture of methylene chloride and acetone. The extract is dehydrated, concentrated in a
Kudema-Danish (K-D) apparatus and alumina cleaned prior to analysis by GC Mass
Spectrometer. This method also includes low concentration (SIM).

2. SAFETY - During the conduct of this method, the analyst will be exposed to a number of
reagent chemicals and solvents. The health effects of these various chemicals may be
ascertained by reading the material safety data sheets (MSDS) available in the general files.
Additionally, the samples, by their very nature may contain significant levels of hazardous
materials. It is incumbent on each analyst to exercise due care and caution executing this
method. The company will provide any protective equipment or clothing needed to assure
employee safety. .

3. REAGENTS

3.1. All reagents are to be AR grade or better.

3.2. .A'il solvents are to be distilled in glass, unless otherwise noted.

3.3. The following special reagents should be prepared:

3.3.1. 1: 1 methylene chloride/acetone (v/v)- prepared by mixing equal volumes of
the solvents.

3.3.2. Anhydrous sodium sulfate - prepared by mulling AR grade sodium sulfate
for four hours at 400°C.

3.3.3. Alumina, Neutral, Brockman Activity I - activate 60-325 mesh alumina by
heating for 16 hours at 130° C.

3.3.4. Surrogate solution prepared in methanol:

3.3.5. Matrix spiking solution and Low Concentration (81M) matrix spiking solution
prepared in methanol:

.~

I-Fluoronaphthalene
Fluorene-d10
Pyrene-dl0

Low Concentration (SIM) surrogate solution prepared in methanol:

1-Fluoronaphthalene
Fluorene-d10
Pyrene-dlO

Acenaphthene
Acenaphthylene
Anthracene

250 ug/ml
250 ug/ml
250 ug/ml

5.0 ug/ml
5.0 ug/ml
5.0 ug/ml

50 ug/ml
50 ug/ml
50 ug/ml
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Benzo(a)anthracene
Benzo(a)pyrene
Benzo(b)fluoranthene
Benzo(ghi)perylene
Benzo(k)fluoranthene
Chrysene
Dibenzo(a,h)anthracene
Fluoranthene
Fluorene
Indeno(1,2,3-cd)pyrene
Naphthalene
Phenanthrene
Pyrene
2-Methylnaphthalene

4. EQUIPMENT
_ ..~..... ~""- ---~ ..

50 uglml
50 uglml
50 uglml
50 uglnil
50 ug/ml
50 ug/ml
50 ug/ml
50 ug/ml
50 ug/ml
50 uglml
50 ug/ml
50 uglml
50 uglml
50 uglml

•

4.1. 'Heat Systems Ultrasonic Processor - Model XL2020, 550 watts - Maintain per
manufacturer's instructions.

4.1.1. 3/4 inch titanium hom (#208).

4.2. Organomations Assoc., Inc. - N-EVAP, (nitrogen evaporator), Model 112

4.3. Standard laboratory glass'ware to include:

4.3.1. 8 ounce extraction bottles

4.3.2. 500 ml Fleakers

4.3.3. K-D apparatus: 500 ml. K-D flask, 10 ml or 25 ml ampule and three-ball
snyder column.

4.4. All glassware to be rinsed as follows, prior to use:

4.4.1. . Technical grade acetone (if the glassware is wet).

4.4.2. Triple rinsed with methylene chloride.

4.5. Volumetric measurements are to be made with a calibrated fIxed or adjustable
volume microdispenser and individually calibrated vials.

4.6. Teflon thistle tubes

4.7. Disposable Monstr-pette (large pasteur pipets)

•',.
..
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5. QUALITY CONTROL - The nonnallevel of quality control will consist of blanks, blank
spikes, matrix spikes and matrix spike duplicates (MS and MSD). This is perfonned on a
per batch basis to include no more than 20 samples. The level of quality control will be
indicated to the extractionist at the time the job is assigned. These samples serve· to
provide a measure of the recovery efficiency for the analyte and to provide data for
statistical evaluation of the sample. In those instances that a client requires additional or
different quality control measures, the extractionist will be directed accordingly in writing.

6. METHODOLOGY

6.1. Sample Extraction:

6.1.1. Mix sample thoroughly in its original container if there is space available
(otherwise mix in solvent rinsed aluminum tray).

6.1.2. Weigh 30.0 grams of soil (wet weight) into an extraction bottle.

6. i .3~ Prepare two additional aliquots of a sample if Quality Control is required.

6.1.4. Add 30 to 60 grams sodium sulfate and mix well to give the. soil a sandy
texture.

6.1.5. Prepare a blank and a blank spike with 60 grams sodium sulfate.

6.1.6. Pipet 200 ul surrogate solution to each bottle.
(Low Conc.: 500 ul oflow conc. surrogate solution.)

6.1.7. Pipet 500 ul matrix spiking solution to each of the QC bottles.
(Low Conc.: 50 ul of matrix spiking solution.)

6.1.8. Add 100 mIl: 1 methylene chloride/acetone to each bottle.

6.1.9. Sonicate the bottles for 3 minutes using the sonic hom, set at 50% duty cycle
and full output (10).

6.1.10. Centrifuge the samples for 20 minutes at 2000 rpm if necessary to achieve a .
partition.

6.1.11. Decant off and collect the supernatant.

6.1.12. Repeat from step 6.1.8. two additional times, combining all of the extracts.

6.2. Solvent dehydration

6.2.1. Prepare a glass funnel by plugging with glass wool, and filling 1/2-2/3 full
with sodium sulfate.
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6.2.2. Pre-rinse the sodium sulfate by passing 40 ml methylene chloride through the
prepared funnel.

6.2.3. Pass the extract from step 6.1.12. through the funnel and collect m"an
assembled K-D apparatus.

6.2.4. Rinse the collection vessel with several 10 ml methylene chloride rinses.

6.2.5. Rinse the sodium sulfate with 40 ml of methylene chloride:

6".3. Solvent Evaporation

6.3.1. "Assemble the full K-D apparatus with a snyder column prewet with 2-3 mlof
methylene chloride.

6.3.2. Immerse K-D apparatus into a hot water bath, using a bath temperature of 90°
. "-G,--witb"a" long ampule immersed to a depth of 12 ml. Regulate the

evaporation time to take one to one and a half hours.
6.3.3. Reduce the volume to 4-5 ml and remove the apparatus from the water bath.

Cool to room temperature.

6.3.4. Rinse joint and remove snyder column. Allow rinse solvent to drain into
ampule.

6.3.5. Remove the ampule clamp, and wipe the joint with a Kirnwipe. Separate the
ampule and rinse the joint with a small amount of solvent.

6.3.6. Reduce the extract to 1.0 ml in a wann water bath with nitrogen. Rinse
internal walls of ampule several times during blowdown.

6.4. Alumina Cleanup

6.4.1. Prepare a Monstr-pette column by plugging with a small amount of glass
wool.

6.4.2. Pack column with a minimum of 3 gmt of activated alumina. Top with 1/2 .
cm of sodium sulfate.

6.4.3. Attach Teflon thistle tube and pre-elute column with 10 ml methylene
chloride.

6.4.4. Add extract directly to top of the sodium sulfate and allow to elute onto the
column.

6.4.5. Rinse the ampule twice with a small amount of methylene chloride and add to
top of column.

•

•
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6.4.6. Re-anach the Teflon thistle tube to the column and add a minimum of 10 ml
methylene chloride

6.4.7. Elute into a 16 x 125 nun culture tube.

6.4.8. Reduce the extract volume to 1.0 ml in a warm water bath with nitrogen.
Rinse internal walls of the culture tube several times during blowdown.

6.4.9. Transfer extract to a 1:8 ml vial. The final volume is then adjusted to 1.0 ml
(as compared to a measured volume) in methylene chloride. (Low Conc.:
Final volume adjusted to 1.0 ml. in methylene chloride.)

6.4.10. Label the extract and deliver to 940.

6.4.11. Complete all paperwork and bench sheet. Bench sheet to include alumina lot
#, the date of transfer to 940 and extract location. Clip the T-Card on the

" . ..folder' and place in GCIMS room extraction folder box. The file folder color
wilfbe blue and the blank name will be MPN.SL .

ANALYSIS TIME - Based on extensive experience in the laboratory, it is anticipated that
a single sample may be completed in about ten hours. If it is possible to batch similar
samples, it is expected that about six samples could be completed in approximately 16
hours. About one and one half hours of hands on extractionist time will be required per
sample. These approximations are based on the assumption that the samples are "average",
and will not require additional time beyond normal operations.

8. REFERENCES - The following USEPA methods are the official methods on which this
Laucks Testing Laboratory method is based. The primary methods are those which most
closely parallel the Laucks procedure and are referenced by their USEPA series and
number. In those instances for which there are no official EPA methods, the most suitable
reference is given under the miscellaneous references section. The additional reference
section cites those methods which contain additional information., These methods will
frequently be official methods, which apply in part to, or support the Laucks method.

PRIMARY REFERENCES:

Test Methods for Evaluating Solid Waste, USEPA, SW-846.

8270C (1996), 3550B (1996), 361 OB (1996) .
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1. PURPOSE - In this method the samples are extracted with diethyl ether, then esterified .--
with diazomethane for analysis by GCIECD.

2. SAFETY - During the conduct of this method, _the analyst will be exposed to a variety- of
reagent chemicals and solvents. The health effects of these various chemicals may be
ascertained by reading the material safety data sheets (MSDS) available in the general files.
Additionally, the samples, by their very nature, may contain significant levels of hazardous
materials. It is incumbent on each analyst to exercise due care and caution executing this
method. The company will provide any protective equipment or clothing needed to assure

-employee safety.

3. . MATERIALS

3.1. All reagents are to be AR grade or better.

3.2. All solvents are to be distilled in glass unless otherwise noted.

3.3 The following special reagents should be prepared:

3.3.1. 10 N Sodium Hydroxide - weigh 400 grams sodium hydroxide, dissolve and
dilute to one liter with DIW. _

3.3.2. 12 N Sulfuric Acid - measure 334 mls of concentrated sulfuric acid and dilute .'._
to one liter with DIW. Note: Observe proper acid preparation techniques.

3.3.3. 10% Hydrochloric Acid - measure 100 ml concentrated hydrochloric acid and
dilute to one liter with DIW. Note: Observe proper acid preparation
techniques.

3.3.4. Anhydrous Sodium Sulfat~ - prepared by muffling AR grade sodium sulfate
for four hours at 400°C.

3.3.5. Acidified Sodium Sulfate - Weigh the anhydrous sodium sulfate (see 2.3.2.) in
100 gram increments into a suction flask. Cover the sodium sulfate with ethyl
ether containing 0.1 ml concentrated sulfuric acid for each -100 g increment.
Swirl the slurry for about two minutes then stopper the flask and apply an
aspirator vacuum until the ether is removed. Place on a steam bath in a hood
to assure that all ether is removed. Store in a closed bottle.

3.3.6. 10 M Potassium Hydroxide - prepared by dissolving 56.1 grams potassium
hydroxide pellets and diluting to 100 ml with DIW.

3.3.7. Diazald® (Aldrich Chemical Co., Milwaukee, WI - catalog no. D2,800-0).

3.3.8. Silicic Acid - Activate and store at 130° C.
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3.3.9. Surrogate solution prepared in methanol:

2,6-Dichlorobenzoic Acid
2,4-Dichlorophenyl Acetic Acid

3.3.10. Matrix Spiking solution prepared in methanol:

Pentachlorophenol
Picloram
2,4,5-TP
2,4,5-T
Dicamba
Dinoseb
2,4-DB
2,4-D
Dalapon
Dichloroprop
4-Nitrophenol
MCPP
MCPA

4. EQUIPMENT

4.1. Glas-Col mechanical separatory funnel shaker

4.0 ug/ml
8.0 ug/ml

0.4 ug/ml
2.0 ug/ml

. 2.0 ug/ml
2.0 ug/ml
2.0 ug/ml
4.0.ug(ml
4.0 ug/ml
4.0 ug/ml
4.0 ug/ml
4.0 ug/ml
4.0 ug/ml

200.0 ug/ml
200.0 ug/ml

•

4.2. Organomations Assoc., Inc. - N-EVAP, (nitrogen evaporator), Model 112

4.3. Standard laboratory glassware to include:

4.3.1. 2000 ml Teflon separatory funnels

4.3.2. 300 ml Fleakers

4.3.3. 1000 ml Erlenmeyer flask

4.3.4. K-D apparatus: 250 ml. K-D flask, 10 ml or 25 ml ampule and three-ball
snyder column

4.4. All glassware to be used shall be rinsed in the. following manner:

4.4.1. 10% hydrochloric acid

4.4.1. Technical grade acetone

4.4.2. Triple rinsed with methylene chloride

4.5. Acid washed gla~s wool
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4.6.. Volumetric measurements are to be made with a calibrated fixed or adjustable •._'.
volume microdispenser and individually calibrated vials.

5. QUALITY CONTROL - The normal level of quality control will consist of blank, blank
spike, matrix spike and matrix spike duplicate (MS and MSD). This is performed on a per
batch basis to include no more than 20 samples. The level of quality control will be
indicated to the extractionist at the time the job is assigned. These samples serve to
provide a measure of the recovery efficiency for the analyte and to provide data for

, statistical evaluation of the sample. In those instances that a client requires additional or
.different quality control measures, the extractionist will be directed accordingly in writing.

6. METHODOLOGY'

6.1. . Sample Extraction:

6.1.1. Mix sample thoroughly in its original container.

6.1.2. Measure 1000 ml sample into a graduated cylinder.

6.1.3. Quantitatively transfer sample to a 2000 ml separatory funnel.

6.1.4. Prepare a blank and blank spike with 1000 ml DIW.

6.1.5. Prepare two additional aliquots of a sample if Quality Control is required.

6.1.6. Pipet 250 ul surrogate solution into each funnel.

6.1. 7. Pipet 250 ul matrix spiking solution into each QC funnel.

6.1.8. Add 250 gnim of sodium chloride. Let set until dissolved.

6.1.9. Adjust pH to >12 with approx. 13 mls of 10 N sodium hydroxide. Let set for
1-2 hours, shaking periodically.

6.1.10. Add 60 ml methylene chloride to each separatory funnel.

6.1.11. Shake hard for three minutes on the mechanical shaker, with the stopcocks
closed. "

6.1.12. Replace the funnels in rack and allow to stand for 10 minutes.

6.1.13. Drain and discard the lower methylene chloride.

6.1.14. Repeat steps 6.1.10.-6.1.13. until a total of three extractions have been
performed.

6.1.15. Adjust pH to <2 with approx. 17 mls of cold (40 C) 12 N sulfuric acid.

•
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6:1.16. Add 120 mls ethyl ether to each separatory funnel.

6.1.17. Shake the samples for three minutes on the mechanical shaker, with the
stopcocks open.

6.1.18. With stopcocks closed, replace the funnels in rack and allow to stand for 10
minutes.

6.1.19. Drain and collect the lower aqueous phase into a 1000 ml flask.

6.1.20. Collect the ether layer in a 300 ml Fleaker containing approx. 10 grams
acidified sodium sulfate. Transfer the aqueous layer back into the separatory
funnel, rinsing with ethyl ether.

6.1.21. Add 60 mls ethyl ether and repeat steps 6.1.17.-6.1.20. until a total of three
extractions have been performed.

6.1.22. Allow extract to remain in contact with the acidified sodium sulfate for a
minimum of 2 hours, periodically swirling the extract and sodium sulfate. If
sodium sulfate is not free flowing, add a few additional grams. Extract may
be stored overnight.

6.2. Extract Concentration

6.2.1. Transfer the extract from step 6.1.22. to an assembled K-D apparatus through
acid washed glass wool, rinsing with small amounts of ethyl ether.

6.2.2. Assemble the full K-D apparatus with a snyder column prewet with 2-3 ml of
ethyl ether.

6.2.3. Immerse K-D apparatus into a hot water bath, using a bath temperature of 60
65°C, with a short ampule immersed to a depth of 10 ml.

6.2.4. Reduce the volume to approx. 3 mls and remove the apparatus from the water
bath. Allow to cool to room temperatUre. (Concentration should be

.completed in 10 - 20 minutes.)

6.2.5. Rinse joint with ethyl ether and remove the snyder column. Allow rinse
solvent to drain into ampule. .

6.2.6. Remove the ampule clamp, and wipe the joint with a Kimwipe. Separate the
ampule and rinse the joint with a small amount of ethyl ether.

6.2.7. Transfer the extract to a 16 x 100 mm culture tube, rinsing the ampule with
ethyl ether.

6.2.8. Reduce volume to 1.0 ml in nitrogen blowdown, imme!sed in a warm water
bath.
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6.2.9. Add 1.0 ml iso-octane and bring to 4.0 ml with ethyl ether.

6.3. Derivatization:

6.3.1. Prepare a derivatization standard by adding 250 ul surrogate solution and 250
ul matrix spiking solution to 4.0 ml ethyl ether/iso-octane (see step 6.2.9.) in a
16 x 100 culture tube.

6.3.2. To tube A (the first tube in the train), add 1 ml methanol and approx. 8.0 ml
with ethyl ether.

6.3.3. . To tube B add:

•

6.3.3.1.

6.3.3.2.

2.0 mIlO M potassium hydroxide

1.4 ml Carbitol (diethylene glycol monoethyl ether)

6.3.4. Place 10 ul micro-pipet in each sample tube from step 6.2.9.

6.3.5. Connect nitrogen line to the apparatus and regulate so that tube A bubbles
actively but not violently.

6.3.6. Add 2 scoops (approximately 0.1-0.2 grams) of Diazald and 1.4 ml ethyl ether
to tube B. Stopper.

6.3.7. Bubble the generated diazomethane into the tube for 90 seconds". (Extract will
turn bright yellow.)

6.3.8. Let extract stand for 20 minutes.

6.3.9. Add 0.1 - 0.2 gm. activated silicic acid to each culture tube. Allow to stand
until evolution of nitrogen gas has stopped. This may take a couple of hours
and may be stored overnight.

6.3.10. Adjust the final volume to 10.0 ml (as compared to a measured volume) with
hexane.

6.3.11. L~bel the extract and deliver to 940.

6.3.12. Complete all the necessary paperwork and bench sheet. Bench sheet to
include time and date of transfer to 940 and extract location. Clip the T-card
on the folder and place in the GC room extraction folder box. The file folder
color will be yellow, and the blank name will be __GHB.WL_.
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7. ANALYSIS TIME - Based on experience.in the laboratory, it is anticipated that a single
sample may be completed in about 16-18 hours. If it is possible to batch similar samples it
is expected that about five samples could be completed in approximately 18-20 hours.
About five hours of hands on time will be required of the analyst. These approximations
are based the assumption that the samples are "average", and will not require significant
additional time beyond normal operations. Additional time must be allocated for samples
which are very dirty or are extraordinary..

8. REFERENCES - The following USEPA methods are the official methods on which this
.Laucks Testing Laboratory method is based. The primary methods are those which most
closely parallel the Laucks procedure and are referenced by their USEPA series and
number. In those instances for which there are no official EPA methods, the most suitable
reference is given under the miscellaneous references section. The addition.al reference
section cites those methods which contain additional information. These methods will
frequently be official methods, which apply in part to, or support the Laucks method.

PRIMARY REFERENCES:

Test Methods for Evaluating Solid Waste, USEPA, SW-846

8151A (1996), 3510C (1996)
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1.1 Introduction

1.1.1 This proced~e ·is a description of sample receipt, sample log-in, and sample tracking
when samples are loggedinto the laboratory's Laboratory Information Management
System (LIMS). The collection 'of programs and procedures which comprise the LIMS is·
called "SAM." References made to SAM in this SOP are references to this collection of
programs and procedures.

1.1.2 Sample entry must be performed in a timely fashion to allow tests with short holding
times to be started immediately. Accuracy in the recording of sample IDs, 'in marking
samples with lab numbers, and in checking for consistency of all records is of utmost
importance.

1.2· Scope

1.2.1 All samples received by the laboratory are logged using the following procedures.

2. EQUIPMENT LIST

Lab coat
Disposable gloves

. Respirator, dust mask
3M desk cleaner, broom, dustpan, mop
Spatula
Waterproof labeling gun
PC work station linked to SAM

3. SAFETY PRECAUTIONS

3.1 Sample Handling

3.1] Samples received at the laboratory can potentially be contaminated with toxic materials.
Reasonable caution must be exercised at all"times when handling these samples.· Such
precautions include wearing a lab coat at all times, using gloves, using a hood. (located in
Inorganics) to perform operations when necessary (strong odors present, etc.), and
wearing a respirator or dust mask if fumes or dust are generated.

3.1.2 Cleanliness and neatness are of utmost importance. All spills and condensation from wet
sample containers must be cleaned up immediately. This will help to aJleviate accidental
sample breakage and protect others from possible contact with contaminated work areas,

Laucks Testing Laboratories, Inc.
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3.1.3 When wearing gloves, be certain tq remove them when opening the cooler-or lab doors
and when answering the phone. The gloves which protect the sample enterer from _
contamination may' transfer contamination to these objects. Other persons may touch the
door kriob or phone without glove protectionand have thecontarriination transferred to
their unprotected hands.. Never put pens, paper clips, etc. in your mouth.

3.1.4 A dust mask is woin wh~n poUring diypacking rriaterial such as vermiculite into the
garbage.

4. OPERATION PROCEDURES

4.1 Sample Receipt

4.1.1 Sarnplesmay be received by client delivery, over the front counter, via UPS; courier
services, by various air freight and overnight delivery services, and by Greyhound. It is .the responsibility ofthe sample enterei to ensure that samples received by any of these
services are promptly logged in and work requests made to the laboratory..

- "."
. . . : .

4.1.2 Ifa chain-of-custo~y(COC) is received With the sample set, sign it and record the dateand time it was received. ~f the client has delivered the samples by hand, verify the"
cooler contents and return a copy oftheCOC to the client.

4.1.3 " Ifcomplete verification of the cooler contents will occur later, then the COC is stamped"and the stamped copy returned to the client, This stamp is reproduced in Appendix 1.
Verification must take placewithin one working day of receipt.

4.1.4 All discrepancies betwe~n the COC and the actual samples received-are immediately
reported to the client arid are noted on the Sample ReceiptLog. CL;P Sample Receipt Log" (Appendix 3) is forCLP log-in procedUre. NON-CLP Sample Receipt Log (Appendix 2)is for Laucks NON-CLPlog-in.procedure. Ifrequested a client provided receipt fonn .

_may be substituted for the Laucks ~ample receipt log.

4.1..? Put on gloves, open the coolers (in the hood if necessary), and note whether ~ustody sealsare present and, if so,intact AffIx one of the intact custody seals on the sample
receipt log. If there is a questionabout the integrity of the custody seals, make a note on
the CLP Sample Receipt Log (Appendix 3); the client must be infonned.

4..1 .6 After the coolers are opened, determine whether there are soil or water samples in the.
coolers. Typically there will be a number of sample bottles for each sample if they are
water; soils will' have only a small number of containers per sample. _

Laucks TesTing LaboraTories, Inc.
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4.1.7 Visually check the contents of the opened cooler for obvious damage or broken sample
containers. Note any breakage on the appropriate Sample Receipt Log.

4.1.8 For any program (such as HAZWRAP, NFESC, or Army Corps) or other project-related
samples either the enclosed temperature blank or at least 3 separate containers taken
randomly from different locations in EACH cooler must be checked for temperature with .
.the infrared thermometer. The temperatures are recorded on the Supplemental Sample
Receipt Log (Appendix 3). If any samples exceed the range of 4°C ± 2°C, the client must
be contacted. In most cases, this should be done in writing (preferably FAX) by the
appropriate project manager. A copy of the communication from: the Supplemental
Sample Receipt Log must be kept with the cac in the work order file:

·4.1.9 Remove all bottles from the cooler and put on the bench. Line up the bottles in some
kind of order, if there is an apparent order. Various means of ordering samples are:
. ..

4.1.11 After all samples are arranged then check consistency between the cac and the sample
labels for Sample IDs, dates and times on each sample container. .

4.1.12 Determine whether custody seals are present on the individual sample containers Gars
and bottles). Ifpresent and intact, so note. If present and any seal is broken, so·note ..
These notations mustbe made on the CLP Sample Receipt Log Form (Appendix 3).

4.1.13 All preserved water sample bottles for project-related work as well as unpreserved water
sample bottles for HAZWRAP, NFESC, or Army Corpsprojects must also be checked .
for pH at the time of sample receipt. This is done by pouring out some of the sample into

. a small plastic cup and then using pH paper to record the pH at time of receipt. Volatiles
samples should NOT be checked. When better discrimination of pH is needed, narrow
range pH paper should be used to confirm the pH (especially if the pH is within 1 pH unit
of the required preservation limit for that sample). All pH measurements must be .
recorded on the Supplemental Sample Receipt Log (Appendix 3). If any samples exceed
the pH requirements, the client must be- contacted. In most cases, this should be done in
writing (preferably FAX) by the appropriate project manager. The samples with
inappropriate pH are listed on Laucks Testing Lab pH log form (Appendix 5) for
corrective action. After the corrected preservation is completed this form is given to the
appropriate project manager for work order filing.

Laucks Testing Laboratories, Inc.
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4.1.14

4.1.15

Some s·amples are received at the lab that need to be split and preserved for differ~nt

analytes. To accommodate preservation requirements, these samples are recorded on the
"Sample Split Sheet" (see Appendix 6). There is a specific cart located in sample entry
where the samples are temporarily stored until splitting and"preservation take place.

All sample container marks (including ID's, dates and times) are then verified with each
other and with the cae. This is done by noting whether all bottles from the sam·e sample
have the same ID and whether this ID is the same as on the COe. All discrepancies are
rioted on the Non-CLP Sample Receipt Log (Appendix 2) or the CLP Sample Receipt
Log (Appendix 3) and reported to the client.

4.1.16 To detennine if the sample(s) is(are) acceptable, compare the existing conditions with the
cnteria specified in Appendix· 7, "Required ContainersNolumes, Preservation

. Techniques and IvlaXimum Holding Times for Environmental Analysis". All listed ."
criteria must be met in order to qualify the sample(s) as "acceptable". If there are any
problems With the sample(s) these must be documented in the "CLP Sample Receipt "

. .Log" (see Appendix 3). If any samples are·not acceptable, the client must be contacted.
In most cases, this ·should be done in writing (preferably FAX) by the appropriate project
manager.

4.2 Sample Log-In.

4.2.1 Detennin~ whether a client record exists in the SAM database. If it does not, create a "
record; At a minimum, the client record will"include:

• an alphanumeric client code (up to 12 digits)

• the client's full and accurate name, address, and point of contact

• the client's telephone number and/or FAX nuniber

• "the full and complete address for invoices

• the purchase order/contract number if that number applies to all work the client may
submit. (If the purchase order/contract numberis specific to one sample submittal, by
project etc.), then the client code would be project specific. Example (client
nameyroject nameY. "

4.2.2· A SAM work order is started for the job through .the ORD program. The work order is
identified by a unique 7-digit number which is assigned by SAM at the time the work
order is initiated. (The first two digits of this nuniberrepresent the year, the third and
fourth digits represent the month, and the final three digits represent the work order's
sequence within the month. For instance, work order 9004001 was initiated in April,

Laucks Testing Laboratories; Inc.
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1990 and was the first work order for that month.) This number will be used throughout
the laboratory to track the job.

•

D~/TST

MS .,.

:~~p~~~ .!!
UERBY .

KEEP FOR'
KEEP TIL

oISP g..
QUOTED ~ ."
SAMPLE ~

MISC ~

TOTAL $
INU.#

CREATED
WRITTEN

TRAHSMIT ,-
COMPLETE'
REPORTED' 
INUOICED ..

.WR HTEN BY ~lL.. ,,"<,,:"~:_::

IHUOICE BY
X DISCOUHT .

. TESTI JOB ji
X SURCHARGE

#REPIIHU iI

OROE8 # ~J!2J.!tl~!!§;

.CLIEHT
PROJECT
COHTACT

CAT l ..;;;t.,.

REP
PHONE'

WORK ID
TAKEN
TRANS

TYPE'
AHEN .

P.O. #

'"01!f1~~
'-'"ttE'YS ST
9401485 W8
9401486 TO
9401481 T8
9401488 W8
9401489 T8
9401490' T8
9401491 W8
9401492 W8
9401 "93 T8
94014911W8
9,.011195 T8

~t~i~~i' ~:
9401498 T8
940111" W8
9401500 W8
9401501 W8
9401502 W8

~==========;=~laucks JestIng ~~~£tn~y!~~~rU~jh~U1/13/~411:4Z:Z1===?=====~
SAMPS

2

ORD Screen

4.2.3 The work order is to be filled.out as completely as possible at this time. Above is an
example of what the work order screen looks like on your Pc. .Typical information put
into the work or~er screen (analogousto a cover page) includes:

•
•
•-.
•
•

date of sample receipt;

work order due date;

client point of contact (if different than in the client record);

sample type (soil, water, etc.);

the manner in which the samples were received at the laboratory (hand-delivered,
Greyhound, etc.); .

. • air bill number (or equivalent) if the sample was transported by common carrier;

•

•

the client's overall project identification (both the name of the project and any.
project, job, or purchase order number);

and any relevant surcharges or discounts to be applied at the time of invoice. •
Laucks Testing Laboratories, Inc.
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4.2.4 All required data entry fields are in inverse video (highlighted) on the screen; butfields
for purchase order nu:mbers,project name or number, and point of contact should also be
completed, if the infonnation is known.

4.2.5 All sample IDs, dates of collection, and dates of receipt are recorded in the FRAC program
for the ·work order With which they are associated. If there is a discrepancy in identification·between bottles of the same sample, make a note on the appropriate sample receipt log and·. the project manager will notify the client . .

Laucks . Test in9;,:;f:RACJtlOH;~DE'SCRlIP"jTilOHSJO~/D5"~13: 36: 36~tlfO~~ . _._._._--' .. ,..".,
····-'KIyS· DEPTS/TESTS940~116-12A
940~116-13A
940~116-13B I====================ll
9ltO~116-13C
940~116-13D
940~116-14A
9~D~116-15A 29~0~116,..15B
940~116-15C
940~116-15D
940~116-16A
9~D~116.,.l1A
940~116-11B .
9~0~11.6-11C
940~116'-11D
9404116-18A -SAM
9404191-01 A 'J
~i~~:~.J:?i,1k;~~! .

FRAC Screen

HIST1 :~:

HIST2 =i:

111'1IiiII

4.2.6' All sample bottles are numbered with the work' order number and a fraction (or sample) .
number. Fraction numbers are assigned sequentially to each sample based on the order inwhich the samples were sorted and logged (COC order, client sample number order, etc.).
This number is used to trackthe sample throughout the laboratory. See section 4.2.10 forspecifications. for unique bottle identifiers required by Navy projects; .

4.2.7 A sample can be uniquely identified by its work order number and the fraction number.'
For instance, if the work order number was 9004001 and there were 4 samples, the job
would consist of samples

·9004001-01
9004001-02
9004001-03
9004001-04

Laucks Testing Laboratories, Inc.
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4.2.8 Each sample or set of samples is assigned a unique identifying·~ork order number,

generated by the Laboratory Information Management System (LIMS), on receipt. This
. unique number consists of 7 numerical characters, such as 9007215. In this example, the·
work order was initiated in 1990 (90), in the month of July (07) and was the 215th such
work order that month (215).. If mote than 999 workorders are generated in any· month,
the 5th digit is replaced by successive letters of the alphabet (A-Z). .

4.2.9 Ifnecessary, more than one fraction may be created for a sample (generally, this is related
to billing issues - when one analysis is ·discounted in price and another is not, for
instance), but they will all bear the same fraction number and be differentiated by ·an·
autbmatically.;.assigned letter suffix. For instance, if sample 9004001-01 had 3 fractions, .
purely for internal accounting reasons, the three fractions would be identified as:

. 9004001-0lA
9004001-01 B

.9004001-01C

4.2.10 The perso~ performing log-in needs to be aware of this effect, but it has no impact on
sample identification within the lab, on sample tracking, or on the sample number placed
on the bottles/jars. In the above example, all bottles submitted for this sample would be·
marked 900400 1-0 I. •

4.2. J1

4.2.12

......

For Navy projects, each bottle must have a unique bottle identifier. Every bottle must
have a specific 1-3 digit numerical identifier that is unique to each bottle submitted
within a workorder. The numbers are assigned in consecutive order so that all bottles· of

.. similar size/type with the same preservation for the same analysis (analyses) from a
particular workorder will have consecutive bottle numbers: The first bottle ofeach
analysis type in each new workorder starts over again with bottle number 1,

This information must be recorded in the "Bottles" computer tracking program under
each workorder and the workorder-unique bottle identifier will be printed in the bottom
left corner of each bottle label (which also contains the workorder number and the sample
number) before the bottle label is affixed to each individual bottle.

4.2.13 ALERT: Each SAM work ordercan accommodate up to 57 fractions and no more.
Each work order must allow sufficient ·fraction space for later changes or additions.
Therefore, no more than 50 samples should be logged into any single work order.· If, for
administrative reasons, some or all of the samples consist of more than one fraction, then
no more than 50 fractions can be logged. Should the submittal consist of more than 50
samples, or more than 50 fractions; initiate additional work orders as required. cross-.
reference the work order numbers, so that all samples submitted together can be reported

Laucks Testing Laboratories, Inc.
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together to the client. Youean penonn this cross-reference manually (by noting on
accompanying documents "See Also [Work OrderNumber]) or you can make appropriate
comments in the Work Order Comment field (F2).· To the degree possible, make sure
that rimltipl.e work orders which represent one complete project in the client's mind are
created sequentiaIly, with no ()ther unrelated work order numbers intervening.

4.2.14 Additionally, Sample Delivery Groups (SDGs) are commonly created for prpject work at
the time ofsample entry. SDGs consist of no more. than 20 samples being analyzed for •
the same test.. This is in order that the appropriate amount of QC may be analyzed and
reported with ·any sample set. Specifics of the SDG creation process are outlined .elsewhere in this SOP. . ..

4.2.15 ALERT:. Each fraction will·acconunodat~ only 27 tests. If more than 27 analyses are·required on any sample,. additional fractions should be made {i.e. -lA, -IB, ~IC, etc.)..

4.2.16 ALERT: Theworkorder will acconimodate only one date of receipt, while each fractionwill accommodateirtdividual receipt dates and due dates. If s;:unplesare submitted over
several days, and are lClgged into one work order, the Sample Custodian MUST enter

. appropriate pates of receipt in each fraction. TheFRAC program will default to the
c;tlrrent date. If the samples were received on an earlier date, that date MUST.be enteredfor that fraction forthe date to be correct Similarly, the fraction due date will default to
that oftheworkorder on the ORD screen;· If different fractions of the same sample are
due at dIfferent times, due to client or other demands, the date they are due MUSTbe
entered for that fraction.

4.3 Special documentatiol1 procedUres for eLP samples
. .

4.3.1. Completion oftheCLP S~pleReceipt Log, and the Supplemental Sample ReceiptLog.
.

4.3.2 CLP Sample Receipt Log and the Supplemental Sample Receipt Log are CLP-specific
.. sample login sheets. For each cooler received a CLP Sample Receipt Log Fonn and a
Supplem~ntal Sample Receipt Log must be completed. This form takes the place 'of the
NON-CLP Sample Receipti-og(Appehdix 2). Copies of these [onns may befound in
Appendix 3.

.. Lauck Testing Laboratories, Inc.
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necessary.

• date received
.• .time received

• client name
• SDG#
• COC # (if available)
• sample log-in date
• work order #
• client project

.• airbill number (if available)
• and initials of the person logging inthe samples.

4.3.4 .Complete the Non-Confonnance check list. If there is a problem with the custody seals,
chain of custody records, or agreement between the custody records, the. client must be

. contacted. In this case, this should be done in writing (preferably FAX) by the
. appropriate project manager. A copy of the communication must be kept with the COC in

the work order file.

4.3.5. Since the extractable fractions wil1 be transferred to the extractions lab, a Secure StorageCustody Log must be completed, and the samples are held on 8C in the WO 1 walk-in
cooler (extractions hold sheIf}pending pick-up by extractions personnel. Specifics of the
Storage Custody Log is outlined in the Chain-Of-Custody SOP located in the SOPmanual. .

4.4 Assignment ofSDG numbers

4.4.1 The SDG name is assigned by sample control and is usually based on client name or
project name followed by sequential numbering.

4.5 Assignment oflab quality controlsamples

4.5.1 The client may choose to designate which samples· are to be analyzed as matrix
spike/matrix spike duplicate samples. This means that the sample preparations and the
VOA departments cannot self-assign QC samples until all samples from the SDG are
received. It is the responsibility of the sample login person to notify the operations staff
when a specified QC sample is received.

4.5.2 Note in the SAM SDG records which sample is QC-assigned.

Laucks Testing Laboratories, Inc.
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4.5.2.1 This infonnation is pulled into SDG from the FRAC program when the SDG is'
created.

4.5.2.2 On the FRACTION screen, an X is placed in the QCfield. This will print out next -
to the sample and indicate that it is an assigned QC sample.

4.5.2.3 Write a department comments message for whichever department (EX, MS,andJor
GC) should be notified.

4.6 Completion of SDG records.

4.6.1 For each project (NFESC; HAZWRAP~orArmy Corps)SDG records in SAM are
created. The SDG concept followsthe CLP model: that is, up to 20sarilples of similar
matrix and analytical fraction are grouped together for preparation and analysis. Samples
are assigned to SDGsat sample login andare also reported by SDG.

4.6.2 The SDG program is an electroriicmeans of compiling infonnation about the samples
assigned to an SDG in one place. Example SDG screens are reproduced on the following
page:

Associated
Mat IS pH BlankClient ID

Work Sall'lp
Ord HulI'l QC

C'DM\9~@J't~'~
'''~'KrYS~L
BOGOSG'
BOGOSI
BOG06G
BOGOU
BOG07G
BOG071
BRPTSS
CAHOHS
CB2SFU
CB3-3U
CBSrxS
p.DM"in~"Y,;;!

~'DM~'fif~!
CDM101
CDM10P
CDM10S '
CDM10U
CDM11£
CDN11G

SDG. Screen 1

Lazicks Testing Laboratories, Inc.
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Created:
Updated:

Max. SaMps:

a a ase
OateOue: ~~~~~Z~~

SDG. Screen 2

Date
UTSR Co lleeted

Work SaMp
Ord . . NUM

Work SaMp
Ord NUM

SOG Group :
Fraction
Project :
SAS NUMber:

SOG Group :
Fraction
Project :
SAS NUMber:

cQM~'>~~~~~Jj;
"">"K[YS'--
BOG05G
BOG051
BOG06G
BOG061
BOG07G
BOG071
BRPTSS
CANONS
CB2SFU
CB3-3U
CBSFXS
CDMi1;O~JJ,l
l:IiMfiiG'"~'

COM101
CDM10P
CIlM10S
CDM10U
CDM11E
COM11G

·Q·g'fvf~
BOG05G
BOG051
BOG06G
BOGOn
BOG01G
BOG011
BRPTSS
CANONS
CB2SFU
CB3~3U
CBSnS
tiOM:1;O&..~
'fIfAfifli-= .
COM101
COM10P
COM10S
COM10U
COM11E
COM11G

SDG. Screen 3

•
Laucks Testing Laboratories, Inc.
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BOG05G
BOG051
BOG06G
BOG06I
BOG01G'
BOG011
BRPTSS
CANONS
CB2SFU '
CB3-3U
CBSFXS

~«mt~
CDM101
CDM10P
CDM10S
CDM10U
CDM11E
CDM11G

SDG Group :
Fraction :
Project :
SAS HUlllber:

SOP No:
, Revision:

Date:
Page:

, Replaces:

Created:
Updated:

Max.

LTL-4002
6

7/14/98
15 of 52'

5

•
SDG. Screen 4

4.6.3 Fill in the header section of the first screen page. For eLP cases, fill in the Fraction
,(V=Volatiles, P=Pesticides, S=Semivohltiles etc..) Indicate the project name, and the
client's name. '

. . '.

4.6~4 Whenthe workorder number and sample number-are entered, the sample~specific '
information shown in screens 1, 2, and 3 is read in from the SAM database. (Hint: after'
the first work order number is entered, it, is only necessary to enter sample numbers for

" subsequent samples from the same work order~) '.

4.6.5 ,On screen 3, a table of fractions/tests is created. An 'X' is entered to signify that a
particular ,test is required on a given sample.

4.6.6 Each 'fraction' has a separate SDG entry. For instance, VOAs and ABNsare'entered on
separate SDG records, as indicated above (V=Volatiles, S=Semivolatiles, P=Pe'sticides):

, A single letter suffix (V, S, P etc...) is assigned to each SDG record before it is saved to
, disk. The end result IS that you may have multiple SDG records for a given SDG, each
with the same, root name, but a different suffix. This system is used to allow for the '
possibility that within the same SDG, varying numbers of tests will be assigned to,

" samples withiN that SOG. ' '
. '

4.6.7, ' The last screen page is used for any comments which the sample l,ogin person or project,
manager would like t6 record for the operations staff.' ,

Laucks Testing Laboratories, Inc. ,"
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5 •4.7 Sample storage

, 4.7.1 The following tests must be started very soon after receipt when performed on water
samples.

Test TypelName

N03 - nitrate
N02 - nitrite
ortho phosphate and soluble reactive phosphate
Cr+6 - hexavalent chromium
C02': carbon dioxide
DO - dissolveq oxygen
BOD - Biological Oxygen Demand
Chlor A - Chlorophyll A
Settleable Solids
Filtration for dissolved metals
pH

,Microbiological tests
, Color

Turbidity
Sulfite
MBAS - Methylene Blue Active Substances '
Chlorine

, , SAM Code(s)

N03ICW
N02_W, N02_DW
,P040_W, P04S_W
'CR6_W, CR6_WM
C02 N
DO W

'BOD 5
CHLORA
SETSOL, SETSL2 '
FILTER
PH_EPW, PH_SWW
[various]
COL DW
TUR_TW, TUR_W
S03 W
MBAS

'CL2 R

.'
4.7.2 A rush backlog report is printed throughout the day for short holding-time'tests, with theexception of microbiology, in order that they be recognized by the analysts. A checklist(Appendix 8) for analyses with short holding times is 'completed priorto release of,samples to the laboratory. Sample management wiJ) verify that the correct RUSH

test codes are entered, date, time received and coHected dates are accurate and to
ensure matrices and sample I.D.s are correct at time of log~in.

'4.i.3 For micrClbiological sam'ples arid for samples which arrive late in the day and for which
the holding time will expire if the analysis is not started that day, the containers must be
taken immediately to the work areas in which the tests will be performed and the primary
person responsible for these tests notified that samples are here. A list with the name of
the appropriate analyst is posted in the sample entering area.

Laucks Testing Laboratories, Inc.
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4.8 Storage locations

Location

VOA refrigerator

Shelf'

Inorganics cooler

Walk-in cooler

Section in the walk-in cooler
indicatedw/CLP sign-in, sign-out
sheets

Description of contents

Soil and water volatiles·

Aqueous metais, oils, no cooling required

Complete sinall water jobs

All other soil and water*

All samples that are under internal COe: CLP' samples
are also stored in here.

4.8.l*See Section 4:7 for transfer of extractable aliquots to the extractions hlb

,
4.8.2 Prior to putting bottles into any storage location, the electronic Bottle Summary Log must

be completed. For Navy projects, unique bottle identifiers must also be entered in the,
bottle log. .

4.8.3 At theJI prompt, type "BOITLES." This log details how inany bottles were received,
, what type and size of bottles were received, the storage location of the bottles and the

bottle number:s, where applicable. An example of this log follows.

Location. Size. Bott Hull'lsBottle Type

9;1j'O'6C1l911;: rr=========== Bot tIe SUr>Yllary log ==========u

~I~t~:~ 1l-.....:W:or~k:..-=0~rd::e::..:r_~:9::"/.)='i~:::'~:=!!f=~.::.:'l; -'-~D:i~s~P:o::se:.:d::::~::::::::~~1
9606441,
9606443
9606444
9606449
9606463
9606469
9606479
9606485
9606486
9606488'
9606489
960"6493
9606496
~'G'O":li'fl
ej'6'0649

LS.
9606499
9606500
9606501

Laucks Testing La!?oratories, Inc.
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4.9.1 If Laucks'provided sample bottles for the client, the bottle order,. the client COC, file

notes, letters, client instructions, or the client file are consulted as necessary to determine
what tests are to be performed. The type of bottles received for water samples will help
greatly indetennining which tests to perfonn. Ifyou can't detennine the tests, give the
paperWork to the Project Manager, who will contact the client.

4.9.2 A lab work request is initiated at this time. 'Based on a review of the above information,
te'st codes are assigned to the appropriate fractions. These test codes may represent
single-data point analyses ("regular" tests) or multiple-data point analyses ("special"
tests), such as GC/MS volatiles. However, no work request packet can be prepared until
after "transmittal," which is initiated by the Project Manager or designee.

4.9.3 Some soil samples will need to be shared between two or more departments. In order of
priority, the following areas will receive samples in this order:

.
.4.9.4 If volatiles are requested, then the VOA departments will get the samples first (GC or .

GeIMS)

4.9.5 The sample/samples will then be sent to the extractions ,lab
, . ,.4.9.6 The extractions lab will return the sample/samples to the inorganics lab or other areas

. .4.9.7 At the time of sample log-in the Sample Custodian will make appropriate comments for .
the department to return the samples to other departments fOf further testing. Before anysamples are sent to other departments for testing, it is imperative that any requiring the
analysis of volatile organics gets the sample first. Such samples should be given to the ..
Volatiles Department before any other department.

4.10 Electronic Transmittal of Sample and Test Request Records

4.10.1 Specifics of the transm'ittal process are detailed in a separate SOP. A brief summary
follows. For actual transmittal, that SOP should be referenced as it will detail greater
specifics and will contain changes that may occur in the transmittal process, The
following is only intendedas a brief overview and may not reflect the most current
practices.

4.10.2 All documentation (including, but not limited to, air bills, chain-of-custody documents, .
bottle order fonns, notes, contracts, messages, letters, etc.) that supports the information
entered into the work order and the sample fractions is clipped together by the SampleCustodian when sample log':'in is complete. The work order number is written on, at a····

Laucks Testing Laboratories, Inc.
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•

minimum, the chain-of-custody document and may alsobe written o"n any other relevant
documents.

4.10.3 The supporting documentation is given to the project manager, her designee, or to the
. head of the Project Management Group for "transmittal." Transmittal is the electronic

approval of the work order and sample fractions as written and must be performed within
1 working day of sample log-in.' Transmittal is the activity which electronically puts th~

samples and test requests into the iaboratory's anal~ical schedule.

4.1 0.4 In performing the transmittal, it is the responsibility of the Project Manager, or designee,
to double-check the work order and t~st fractions for the· following:

• accuracy of project information (number; name; point of contact, etc.)
• accuracy of test requests .J

•. and accuracy of the test codes employed to represent those test requests..

4.10.5 The Project Manager makes corrections to these items as necessary, usually in
consultationwith the Sample Custodian. When transmittal is ~omplete, the hard-copy
record generated in the transmittal process. is stapled to the supporting documentation
previously assembled by the Sample Custodian and the complete record is filed
alphabetically (by client name) in the filing drawer designated. If a CLP-stYle package is ..
being generated, packets are prepared for the CLP Document Control Custodian.'

4.10.6 Specific test requests are made known to 'analysts through hard-copy work "backlogs".
For a description of this process, see the SOP on Data Handling.

4.11 '. Generation of internal Chain-of-Custody (COC) ,

4.11.1 Samples which must be removed' from the main building at 940 and taken to the
extractions lab at 921 for preparation are tracked with an internal cae. This form is .
initiated by the person logging in the samples.. The lab number, the client name, the
number of samples, the sample matrixes and the 'enterer's initials and the date and time
the form is started are recorded. See Appendix 4 for an example of an internal cae.

4.] ].2 .The samples are placed on shelf 8C in the walk-in with the COCo The person-removing '.'
the samples from 940 signs and dates the form. The samples are logged into a log book
at 92] before being placed in the cooler.

. 4.] ].3 The COC is returned to'940 with the extracts'when extractions are completed.

Laucks Testing Laboratories,Inc..
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. 4.12 Sample breakage

4.12.1 All ~ample breakage, whether in shipping ~r while handling in the lab, must be reported
immediately to the Project ManageL

4.12.2 If the sample was water, clean thoroughly with disposable towels. Be verycarefui with
broken glass so as to avoid cutS.

4.12.3 If the sample was soil, as much of the sample as possible is transferred to a m~w, clean jar
using a spatula. Be certain not to pick up any sample which has contacted the flOOL Save
the original label, if possible. Note on the log-in recor~s that the sample was broken and
transferred to a new container.

4.12.4 All dirty, disposable clean up m~terials, soil, broken glass, etc. are placed in a plastic
garbage bag before being placed in the dumpsteL Any non-disposable clean up materials
are washed after use.

4.13 Special circumstances

·4.13.1 .Samples from some clients are logged into a monthly work order. Some jobs extending •
over more than one sampling event may be entered under one work order nUIJlber. In that
event, pay special·attention to date of receipt (see ALERT, above). .

4.13.2 Other special circumstances may arise. If there are any questions, check with the Project
Manager first.

•
Laucks Testing Laboratories, Inc.
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· DATE RECEIVED:_' _
TIME RECEIVED:__--,-__
CLIENT NAME:_~--,--..,.-__
SDG # _
COC# _

SAMPLE LOG-INDATE: ~ _
WORKORDER #: -..,.- _
CLIENT PROJECT: _
AIRBILL ATTACHED?:(#) _
RECEIVED BY: _

Non-Con(orinDnce: (Check applicable item(s)): Client IDs affected: .

•

O( I) Not enough sample sent for proper analysis. #s affected: ~__
0(2) Sample Bottle received brokenandlor cap not intact. ---------

· 0(3) Custody seal: Absent__ Presentllntact__ PresentlBroken -,--__
0(4) Any temperature out of compliance: _

0(5) Sample received outside of holding time._~---~___:_--'----
0(6) Sample not properly preserved. pH =_. Wrong preservative used. -----
[J(7) l1Iegible sample numbers or label missing from bottles.~ __'___
0(8) . Identification on bottle same as identification on paperwork: yes: no:._ _,__--
0(9) Incomplete instructions received with sample(s), i.e., --
o no Request for Analysis, no Chain-of-Custody.__-----------
O( I0) Samples received in improper container. ~ __'_ _
O( II) Samples held in field before receipt by Lab. Days (specif)r) -
0(12) Air Bubble(s) in _of__ samples for volatiles analysis. _
"0(13) Other .

CORRECTIVE ACTION: (Check applicable item(s)
Correction action taken by:

Jnititals Date
· O( 1) Client informed verbally (Client Services).

0(2) Client informed by memo/letter/fax (Client Services).
· 0(3) Sample processed "as received" (Sample Entry).

0(4) Re-sampling requested of client (Client Services).
0(5) Samples placed "on hold" until funher notice (Sample Entry/Client Services).
0(6) NOTE IN NARRA.TIVE. See temperature/pH login sheet. (Sample Entry).
0(7) Other (Specify)_'__---, '-- _

• When complete (within 24 hours of nonconformance) forward to QA. Original to be forwarded to initiator to be included in
transmittal file. .
Comments:

Laucks Testing Laboratories, Inc.
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COOLER RECEIPT FORM

WORKORDER #: Contractor Cooler _
QA Lab Cooler #
Number of CoolerS

--~-----

NO

NO

NO.·
NO

..

Project: ..,..... ,.---:- -,....-:..-'--_,.-_-'":- --.:.. -'-_Date samples were received at the laboratory: ·_1_1_· .
A. PRELIMINARY EXAMINATION PHASE: Date cooler was opened: _1_1_By: (print) (sign) -'-- --'-'--
1. .Did cooler come with a shipping slip (airbill, etc.),»»»»»»»»»»YES

If YES, record carrier name and airbill number: .
2. Were custody seals on outside ofcooler?»»»»»»»»»»»»»> YESHow many and where: _

.Seal date: _1_I_Seal name: _
3. Were custody seals unbroken and intact at the. date and time of arrival?»»» YES NO4. Did you screen samples for radioactiv~tyusing the Geiger Counter?»»»» YES NO5. Were custody papers sealed in a plastic bag and taped inside to the lid?»»» YES NO6. Were custody papers filled out properly(ink, signed, etc.)?»»»»»»» YES NO7. Did you sign custody papers in the appropriate place?»»»»»»»»»YES NO8. Was project identifiable from custody papers? If YES, enter project name at top of this fonn.
9.. If required, was enough cooling ma.terial present?»»Type of ice:. YES NO·10. Have designated person initial here to acknowledge receipt of cooler: date / IB. LOG":IN PHASE: Date samples were logged-in: _._1_/_ -- ------. By (print). (sign) ---' _II. Describe type of packing in cooler: _,.- _
12..Were all bottles sealed in separate plasticbags?»»»»»»»»»»> YES
13. Did all bottles arrive unbroken and were labels in good condition?»»»» YES

Page 1 0(3
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COOLER RECEIPT FORM (continued)

14. Were all bottle labels complete (ID, date, time signature, preservative, etc.)? YES NO
15. Did all bottle labels agree with custody papers?»»»»»»»»»»»YES NO
16. Were correct containers used for the tests indicated?»»»»»»»»»YES NO
17. Were correct preservatives added to samples?»»»»»»»»»»»>YES NO

. 18. Was a sufficient amount of sample sent for tests indicated?»»»»»»> YES NO
19. Were bubbles absent in VOA samples: If NO, list by QA #:»»»»»» YES NO
20. Was project manager called / faxed & status discussed? »»»»»»»> YES NO

If YES, give details below .. .
21. Who was called / faxed? --'- --"-

By whom? (date), _

DISCREPANCIES:

Page 2 of 3
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Temperature

Acid .Preserved pH
Base Preserved pH

AIlowable temperature range is 4± 2 degrees Celsius

pH must be less than 2
pH must be greater than 12

Page 3'of3'
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Project:_·:...- '-- _ LTL Number:, ---.,.__'-- _

Storage Unit:, _

••

Number of Containers (optional): ---'__..,.-- _

SDG Number (optional):, --, _

Matrix Location Logged Out Logged In
Sample Numbers (optional) . (shelfJ Date Time By Date Time By Aetion

,

..

..

.-

Samples Disposed ofby '-- 00 _

Laucks.Testing Laboratories, Inc.
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Samples Entered By Time Date JOB#

Client

Samples Moved From
~ Sample # .Bldg. 940 to 921 by:

SOIL

WATER·

SLUDGE

MISe.
.

OIL

Comments: .

Lauch Testing Laboratories. Inc.
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Analyst WONumber Fractions pH before Volume Acid Resulting pH
Addedffype

Laucks Testing Laboratories, Inc.
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WO# Sample # .WE WE TOTAL DlSS UNPRES lNTL& DATE BOTILEHAVE NEED TYPES

Y -YELLOW

B - BLUE

C CYANIDE·

R-RED

O-O&G

P-PHENOL

S -SULFIDE

.

T=TOC

OTHER

..

Laucks Testing Laboratories, Inc.
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REQUIRED CONTAINERSNOLUMES, PRESERVATION TECHNIQUES AND
:MAXIMUM HOLDING TIMES FOR ENVIRONMENTAL ANALYSIS

A.. PRIORITY POLLUTANTS - Organics Analysis (Federal Register Vol. 49, No. 209, October, 1984)

PARAMETER MINIMUM VOLUME . CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED TIME ANALYSIS

Purgeable Halocarbons 2 - 40 ml containers Glass, Teflon-lined Cool, 4° C, no headspace 14 days, with preservation· Method 601, GC/ELCD or
Septum, 40 ml capacity Method 624, GC/MS

Purgeable Aromatic 2 - 40.ml containers Glass, Teflon-lined Cool, 4° C, adjust pH to ~ 14 days, with preservation Method 602, GC/PID or
Hydrocarbons Septum, 40 ml capacity 2 HCI, no headspace 7 days, ifnot preserved· Method 624, GC/MS

Acrolein and Acrylonitrile 2 • 40 ml c~Jntainers Glass, Teflon-lined Cool, 4° C, if there is 7 days Method 624, GCIMS
Septum, 40 ml capacity presence of residual

chlorine then preserve with
0.5 g ascorbic acid, no
headspace

As above, and pH 14 days
adjusted to pH 4-5.

Phenols 1 liter Glass, Teflon-lined Cool, 4° C, if there is 7 days unlil extraction; 40 Method 625, GC/MS

.Septum, 1 liter or 1 gallon presence of residual days after extraction for
capacity chlorine then preserve with analysis .

0.008% Na2S203 pH <2
H2SO4,

\.

-'
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A. PRIORITY POLLUTANTS - Organics Analysis (Federal Register Vol. 49, No. 209, October, 1984) (continued)

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED TIME' ANALYSIS

Pesticides 1 liter Glass, Teflon-lined Cool, 4° C 7 days until extraction; 40 Method 608, GC
(Organochlorine Septum, 1 liter or 1 gallon days after extraction for
Pesticides, and PCB's capacity analysis

Polynuclear Aromatic 1 liter Glass, Teflon-lined Cool, 4° C 7 days until extraction; 40 Method 610, GC or
Hydrocarbons (PAHs) . Septum, 1 liter or1' gallon days afterextraction for Method 625, GC/MS

.' .capacity· analysis
Base/Neutral and Acid 1 liter . Glass, Teflon"lined Cool, 4° C 7 days until extraction; 40 Method 625, GC/MS
Extractables Septum, 1 liter or 1 gallon days after eictraction for.·

capacity analysis

B. WASTE EVALUATION - ORGANICS ANALYSIS (SW-846, 3rd Edition)

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED TIME ANALYSIS

Halogenated Volatile 2 - 40 ml containers for Glass, Teflon-lined . Cool, 4° C, no headspace 14 days .Method 8010 GC/Hall-
Organics liquids Septum, 40 ml capacity Direct Injection or

-. Headspace, Method 5020
Purge-and-Trap, Method
5030
or Method 8260/Method

..
20 grams for solids Above or Glass, 2-4 oz. Cool, 4° C, packed to . 14 days 8240, GC/MS Purge-and"

capacity avoid headspace Trap Method 5030 .

Nonhalogenated Volalile 2 - 40 ml containers for Glass, Teflon-lined Cool, 4° C, adjust pH ~ 2 14 days, with preservation Method 8015 GC/FID
Organics liqUids Septum, 40 ml capacity with HCI; no headspace Direct Injection or .

7 days, if not preserved Headspace, Method 5020
.. Purge-and-Trap, Method

5030
or Method 8260IMethod

20 grams for solids Above or Glass, 2-4 oz. Cool, 4° C, packed to 14,days 8240, GCIMS Purge-and-

capacity avoid headspace Trap Method 5030
.'

. Loucks Testing ~aboratories, Inc..
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PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FORREQUIRED
TIME ANALYSISAromatic Volatile Organics 2 - 40 ml containers for Glass,·Teflon-fined Cool, 4° C, if there is 14 days with preservation Method 8020, GC/PIDliquids Septum, 40 ml capacity presence of residual Direct Injection or

chlorine then preserve with Headspace, Method 5020
0.5 g ascorbic acid.and - Purge-and-Trap, Method
adjust pH to 5.2 with HCI, . 5030
.no headspace Method 8260/8240,

GC/MS Purge-and-Trai>20 grams for solids . Above or Glass, 2-4 oz. Cool, 4° C 14 days Methodcapacity
Acrolein, Acrylonitrile 2 - 40 ml containers for Glass, Teflon-lined Cool, 4° C, adjust pH 4-5 14 days, with preservation Method 8030, GC/FIDAcetonitrile liquids Septum, 40 ml capacity with HCf, no headspace Direct Injection or

Headspace, Method 5020
- Purge-and-Trap Method20 grams for solids Above or Glass, 2-4 oz. Cool 4° C, no headspace 14 days 5030 - Groundwater usingcapacity
Method 5030 only. Method
8260/8240, GC/MS Purge-
and-Trap MethodPhenols Approximately 1 liter for Glass, Teflon-lined cap Cool, 4° C, 35 mg Na2S203 Extracted within 7 days. Method 8040 GC/FID orliquid sample per ppm free chlorine per and completely analyzed GC/ECD

liter, adjust pH <2 with within 40 days
H2SO4 or

Approximately 50 grams Cool 4° C Extracted within 14 days Method 8270 GC/MSfor sludge or solid sample and completely analyzed
within 40 davsOrganochlorine Pesticides Approximately 1 liter for Glass, Teflon-lined cap Cool, 4° C, adjust pH to 6- Extracted within 7 days Method 8080 GC/ECDand PCBs liquid sample Bwith H2S04 or NaOH and completely analyzed
within 40 days

Approximately 50 grams Cool, 4° C Extracted within 14 days. for sludge or solid sample and completely analyzed
within 40 days

• •
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•



, • SOP No:
Revision:
Date:
Page:
Replaces:

LTL-4002
6

7/14/98
39 of 52

5

•
B. WASTE EVALUATlo"N -ORGANICS ANALYSIS (SW-846, 3rd Edition) (continued)

-
PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR

REQUIRED TIME· ANALYSIS
Polynuclear Aromatic Approximately 1 liIerfor Glass, Teflon-lined cap Cool, 4° C . Extracted within 7 days Method 8310 HPLC
Hydrocarbons (PAHs) liquid sample and completely analyzed

within 40 days or'

Approximately 50 grams Extracted within 14 days Method 8270 GC/MS
fo( sludge or solid sample and completely analyzed

within 40 days
Chlorinated Hydrocarbons Approximately 1 liter for Glass, Teflon-lined cap Cool, 4° C Extracted within 7 days Method 8270 GC/MS

,liquid sample', and completely analyzed ..
within 40 days ..

Approximately 50 grams' Extracted within 14 days
for. slUdge or solid sample and completely analyzed

. within 40 days .
Organo-phosphorus Approximately 1 liter for Glass, Teflon-lined cap' Cool, 4° C Extracted within 7 d~ys Method 8140 GC/NPD or
Pesticides . liquid sample and completely analyzed GC/NPD/ECD,

within 40 days.
Approximately 50 grams
for slUdge or solid s'ample'

.
14 days

Chlorinated Herbicides Approximately 1 liter for Glass, Teflon-lined cap Cool, 4° C Extracted within 7 days Method 8150 Extraction
(i.e., 2,4-0 and 2,4,5-TP) liquid sample and completely analyzed and Esterification/GC-ECD

within 40 days
Approximately 50 grams
for sludge or solid sample Extracted within 14 days

and completely analyzed
., within 40 days

, Loucks Testing Laboratories, Inc.
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PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FORREQUIRED
TIME ANALYSISVolatile Organics (VOAs) 2- 40 ml containers for Glass, Teflon-lined . Cool, 4° C, acid preserved 14 days Method 8260 Purge-and-liquid sample Septum 40 ml capacity with HCI to pH < 2, no Trap GC/MS

headspace

, 20 grams for solids As above or glass, 2-4 oz. Cool, 4° C, no headspace 14 days
or ifsolid packed to
minimize headspaceSemi-Volatile Organics Approximately 1 liter for Glass; Teflon-lined cap Cool, 4° C, Extracted within 7 days Method 8270 GCIMSliquid sample

and completely analyzed
"

.,

within 40 days

Approximately 50 grams Extracted within 14 daysfor sludge or solid sample . and completely analyzed
within 40 days

C. WASTE EVALUATION - GENERAL
.'

PARAMETER MINIMUM VOLUME. CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FORREQUIRED TIME ANALYSISToxicity Characteristic Approximately 1 liter for Glass, Teflon-lined cap VOA, Metals, Not specified According to requestedLeaching Procedure liquid sample Semivolatiles, analysis
Pesticides/Herbicides - 14

Approximately 200 grams days until extraction, :
for solid sample Follow analytical protocol

for aqueous holding time
Or holding time from
leachate preparation.

Water Reactivity Approximately 100 ml for. ._-- None" . 14 day ---
liquid sample

Approximately 50 grams
for solid sample

• • L~UC~ Testing Laborator.nc.
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' •

, PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING " METHOD FOR
REQUIRED TIME,' ,ANALYSIS

Ignitability, . Approximately 200 ml or None specified None 14 days Method 1010 Pensky-
50 grams Martens Closed-Cup"

Method

"
Method 1020 Setaflash
Closed Cup Method

Corrosivity , 100 - 500 mJ.· Plastic None None Method 1110 C<;lrrosivity ,,'
Toward Steel

..
California Assessment Approximately 200 ml for Plastic or Glass No preservation for solid 28 days for Mercury See Methods for Metals

'Manual CAM/STLC liquid~ample sample. Add HN03 to pH, 6 months for others ,Analysis
<2 for liquid sample

Approximately' 10 grams ' ' ,

for solid ,sample

, D. METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March,1983, or APHA Standard Methods, 15
Edition. and EPA SW-846, 3rd Edition) , . '

PARAMETER ., MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED •• TIME' ANALYSIS

Mercury, Total/Dissolved 100-200 ml for liquid Plastic or Glass HN03 to pH <2 for total 28 days EPA 245.1 for water
sample or EPA 7470A .

Mercury, Total Approximately 5 grams for Filter on site, HN03 to pH EPA 7471A for sediment
solid sample ," <2 for dissolved Cold Vapor Method

M~lals, Total 300 ml for liquid samples Plastic or Glass HN03 to pH <2 for total 6 months Flame AA-- See Individual
Melals; Dissolved' Metal Methods

Approximately 10 grams, Filter on sile,HN03 to pH . Emission AA--See
for solid samples <2 for dissolved '. Individual Metal Methods

Graphite Furnace AA- See
individual Metal Methods

.. or'rCP-- 200.7 or 6010

** For individual metals the aggregate fllinimum volume is determined by the number of discrete analytical methods not the sum of all
the individual alialytes. .. .'

Lau"c/cs Testing Laboratories, Inc.
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D. METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 19Si, or APHA Standard Methods, 15
Edition. and EPA SW-846, 3rd Edition) (continued)

PARAMETER. MINIMUM VOLUME· CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED TIME ANALYSIS

Hexavalent Chromium 200 ml for liquid sample Plastic or Glass Cool,4C 24 hours EPA 218.4 or EPA 7196A
-Cr6

EPA 218.5 or EPA 7197
Extraction/AA Method

Approximately 50 grams Extracted within 7 days, EPA 7196 Colorimetric
for solid samples analyzed within 24 hrs. of Method

extraction,
Aluminum (AI)"" 100 ml for liquid sample Plastic or Glass HN03 to pH <.2 6 months EPA 202.1, Flame

EPA 202.2 or EPA 7020,
Approximately 5 grams for Cool, 4° C Furnace
solid samples

Antimony (Sb)"" 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 204.1 or EPA 7040,
Flame

Approximately 5 grams for Cool, 4° C ' EPA 204.2 or EPA 7,041,
solid samples Furnace

Arsenic (As)"" 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 206.3 or EPA 7061,
Hydride AA

Approximately 5 grams for
solid samples EPA 206.2

or EPA '7060, Furnace AA
Cool, 4° C

Barium (Ba)"" 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 208.1 or EPA 7090,
FlameAA

Approximately 5 grams for Cool, 4° C EPA 208.2, Furnace AA
solid samples

Beryllium (Be)"" 100 ml for liquid sample .Plastic or Glass HN03 to pH <2 6 months EPA 210.1 or EPA 7090,
FlameAA

Approximately 5 grams for Cool, 4° C EPA 210.2A or EPA 7091,

solid samples FurnaceAA

Boron (B) 100 ml for liquid sample Plastic only Cool, 4° C 6 months Curcumin Colorimetric
EPA 212.3

Approximately 5 grams for
solid samples

** Each metal can also be analyze~ by EPA 200.7, EPA 6010A, or EPA 6020.

•• •• Laucks Testfng Laborator;~ Inc.

•
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•
D. METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1983, or APHA Standard Methqds, 15

Edition. and EPA SW-846, 3rd Edition) (continued) ,

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR'
REQUIRED ' , TIME ANALYSIS

Cadmium (Cd)"" , 100 ml for liquid sample Plastic or Glass HN03 to pH <2 " 6 months, EPA 213.1 or EPA 7130,
FlameAA

ApprOXimately 5granis for Cool, 4~ C ' .' EPA 213,2 for EP~ 7131,
solid samples Furnace AA

Calcium (Ca)"" 100 mlfor liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 215.1 or EPA 7140,
FlameAA '

Approximately 5 grams for Coof, 4° C ' "

solid samples
Chromium (Cr)"" 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 218.1, or EPA 7190,

FlameAA
ApproXimately 5 grams for

"
Cool, 4° C ,EPA 218.20r EPA 7191,

solid samples Fu'rnace AA
EPA 218.3 or EPA '7198,
Chelation Extraction

Cobalt (Co)"" 100 ml for liquid sample Plastic or Glass HN03 to pH <2 !5 months EPA 219.1 or EPA 7200,
FlameAA

" Approximately 5 grams for Cool, 4° C ' EPA219.2,or EPA 7201,
solid samples Furnace AA

Copper (Cu)"" 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 220.1 of EPA 7210,
,

FlameAA
Approximately 5 grams for Cool, 4° C EPA 220.2, Furnace AA
.solid samples .

Gold (Au)"" '100 ml for liqUid sample Plastic or Glass HN03 to pH <2 6 months EPA 231.1, Flame AA
EPA 231.2, Furnace AA

Approximately 5 grams for Cool, 4° C
solid samples "

Iron (Fe)" 100 ml for liquid sample Plastic or Glass HN03 to pH <2 '. 6 months EPA 236.1 or EPA 7380,
FlameAA

Approximately 5 grams for Cool, 4° C " EPA 236.2, Furnace AA

solid samples '
"

** Eachmetal can also be analyzed by EPA 200.7, EPA6010A, or EPA 6020.

"Laucks Testing Laboratories, Inc.



. SOP No:.
Revision:
Date: .

. Page:
Replaces: .

LTL-4002
6

7/14/98.
44 of 52

5

D. METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1983, or APHA Standard Methods, 15
Edition. and EPASW-846, 3rd·Edition) (continued)

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR'
REQUIRED TIME ANALYSIS

Lead (Pb)"" 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 239.1 or EPA 7420,
FlameAA

Approximately 5 grams for Cool, 4° C EPA 239.2
solid samples or EPA 7421, Furnace AA

Magnesium (Mg)*" 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 242.1 or EPA 7460,
FlameAA

Approximately 5 grams for Cool, 4° C
solid samples

Manganese (Mn)"" 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 243.1 or EPA 7480,
FlameAA

Approximately 5 grams for'· Cool, 4° C EPA 243.2 or EPA7481,
solid samples Furnace AA

Molybdenum (Mo)"· 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 246.1 or EPA 7520,
FlameAA

Approximately 5 grams for Cool, 4° C EPA 246.2; Furnace AA
solid samples

Nickel (Ni)"" 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months. EPA 249.1 or EPA 7610,
FlameAA

Approximately 5 grams for Cool, 4° C EPA 249.2, Furnace AA
solid samples

Potassium (K)"· 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 258.1, Flame AA ,
"

Approximately 5 grams for Cool, 4° C
solid samples

Selenium (Se)"" 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 270.2 or EPA 7740,
Furnace AA

Approximately 5 grams for Cool, 4° C EPA 270.3 or EPA 7741,

solid samples HydrideAA

** Each metal can also be analyzed by EPA 200~7, EPA 6010A, or EPA 6020.

'. •
Laucks Tesling LaboralO. Inc.
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•
. D~ METALS ANALYSIS (EPA Methods for Chemical Analysis of Water and Wastes, March 1983, or APHA Standard Methods, 15Edition. and EPA SW~846, 3rd Edition) (continued)

PARAMETER MINIMUM VOLU.ME CONTAINER PRESERVATION MAXIMUM HOLDING MeTHOD FORREQUIRED
TIME ANALYSISSilver (Ag)OO

.' 100 ml for liquid sample Plastic or Glass HN03 to pH <2 ' 6 months EPA 272.1 or EPA 7760,
FlameAAApproximately 5 grams for Cool, 4° C EPA 272.2, Furnace AAsolid samples ..

Sodium (Na)*· 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 273.1 or EPA 7770,
FlameAAApproximately 5 grams for Cool, 4° C.solid samples

Thallium (TI)·o 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months .' EPA 279.1 or EPA 7840,
FlameAAApproximately 5 grams for . .. Cool, 4° C . EPA 279.2 of EPA 7841;solid samples
FurnaceAATin (Sn)OO J 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 282.1 or EPA 7870,
FlameAAApproximately 5 grams for Cool, 4° C EPA 282.2, Furnace Msolid samples

.'Titanium (Ti)·o 100 ml for liquid sample . Plastic or Glass HN03 to pH <2 6 months EPA 283.1, Flame AA
EPA 283.2, Fumace AAApproximately.5 grams for Cool, 4° C

solid samples
..Vanadium (V)O. 100 ml for liquid sample Plastic or Glass HN03to pH <2 .6 months EPA 286.1 or EPA 7910,

FlameAA.. Approximately 5 grams for . Cool, 4° C EPA 286.2 or EPA 7911,solid samples
FumaceAA'Zinc (Zn)OO 100 mlfor liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 289.1 or EPA 7950,
FlameAAApproximately 5 grams for Cool, 4° C EPA 289.2, Fumace AAsolid samples

** Each metal can also be analyzed by EPA 200.7, EPA 6010A, or EPA 6020.

Laucks Testing Laboratories" Inc. '
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E. GENERAL: MINERAL ANALYSISNOLATILES - DRINKING WATER or TITLE 22 CALIDOHS

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED TIME ANALYSIS

Complete General Mineral 1 - 2 liters Plastic or Glass Cool, 4° C, additional -_.- ---
Analysis preservation depends on

the analyte list
pH 50ml Plastic or Glass None Immediate EPA Method 150.1

pH Meter
Alkalinity 50 - 100 ml Plastic or Glass Cool, 4° C 14 days EPA Method 310.1

Titrimetric Method
Calcium"" 100ml Plastic or. Glass HN03 to pH <2 6 months Flame AA EPA 215.1
Chloride 50-100ml Plastic or Glass Cool, 4° C 28 days EPA Method 325.3

Titrimetric Method
Copper"" 100ml Plastic or Glass HN03 to pH <2 6 months Flame AA EPA 220.1
MBAS 500ml Plastic or Glass Cool, 4° C 48 hours EPA Method 425.1

Colorimetric

Iron"" 100 ml Plastic or Glass HN03 to pH <2 6 months Flame AA EPA 236.1
Magnesium"" 100 ml Plastic or Glass HN03 to pH <2 6 months Flame AA EPA 242.1
Manganese"" 100 ml Plastic or Glass HN03 to pH <2 6 months Flame AA EPA 243.1
Sodium"" 100 ml Plastic or Glass HN03 to pH <2 6 months Flame AA EPA 273.1
Sulfate 50-100ml Plastic or Glass Cool, 4° C 28 days EPA 375.4 Turbidimetric
Electrical Conductivity 50-100ml Plastic or Glass Cool, 4° C 24 hrs. or filter EPA Method 120.1

EC Water
Total Dissolved Solids 100 ml Plastic or Glass Cool, 4° C 7 days EPA Method 160.1

Gravimetric

Total Hardness 50 - 100 ml Plastic or Glass HN03 to pH <2 6 months EPA Method 130.2
Titrimetric
Standard Method 314-A
Calculation

Zinc"" 100 ml Plastic or Glass HN03 to pH <2 6 months Flame AA EPA 289.1

Volatile Or9anics (VOAs) 2 " 40 ml containers Glass, Cap teflon-lined, 40 No headspace, HCI to . 14 days EPA Method 524.2

ml. pH<2, if residual chlorine
then preserve with Na2S0.
or Ascorbic Acid
Wash. State - No
headspace and HCI to pH .
<2 only

.. Each metal can also be analyzed by EPA 200.7 or EPA 6010A.

• •
Laucks Testing Laboratories." 'nco

••
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•
F. INORGRANIC ANALYSIS: DRINKING WATER or TITLE 22 - CALIDOHS

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED TIME. ANALYSIS

·Arsenic·· 100 mL Plastic or Glass HN03 to pH <2 6 months EPA 206.3,
Furnace AA

Barium·· 100 ml Plastic or Glass HN03 to pH <2 6 months EPA 208.1,
FlameAA .

Cadmium·· 100ml Plastic or Glass HN03 to pH <2 . 6 months EPA 213.1 , Flame AA or.
.EPA 218,2, Furnace AA

Chromium·· 100 ml Plastic or Glass ..
HN03 to pH <2 6 months· EPA218.1, FlameAA.

EPA 218.2, Furnace AA

Lead·· 100 ml Plastic or Glass HN03 to pH <2 '.' 6 months EPA 239.2,'
Furnace AA

Mercury . 100 ml Plastic or Glass HN03 to pH <2 28 days EPA 245.1 ,Cold Vapor
Selenium·· 100 ml Plastic or Glass . HN03 to pH <2 .6 months EPA 270.2 ,Furnace AA
Silver·· 100ml Plastic or Glass HN03 to pH <2 6 months EPA 272.1 ,Flame AA
Nitrate-Nitrogen 50ml Plastic or Glass Cool, 4° C add H2S04 to 14 days EPA 352.1, Brucine

pH<2 Sulfate

"

48 hours EPA 353.3, Cadmium.. Cool, 4° C
Reduction

Fluoride . 300m'· Plastic or Glass None 28 days EPA 340.2,
. Ion Selective Electrode

•• Each metal can also be analyzed by EPA 200.7 or EPA 200.8. .

G. GENERAL PHYSICAL ANALYSIS: DRINKING WATER or TITLE 22 - CALIDOHS

PARAMETER VOLUME REQUIRED CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR'
.. TIME ANALYSIS

Color' 50ml Plastic or Glass Cool, 4° C 48 hours EPA Method 110.2

Odor 200ml Plastic or Glass Cool, 4° C 48 hours EPA Method 180.1,
Threshold Odor

TUrbidity 100ml Plastic or Glass Cool, 4° C 48 hours EPA Method 180;1,
Nephelometric

.Laucks Testing Laboratories, Inc..
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PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FORREQUIRED
TIME ANALYSISAcidity 100ml Plastic or Glass Cool, 4° C 14 days EPA 305.1, TitrimetricAlkalinity 50-100 ml Plastic or Glass Cool, 4° C 14 days EPA 310.1 ,TitrimetricAmmonia Nitrogen 100ml Plastic or Glass Cool, 4° C 28 days EPA 350.1 , Colorimetric

H2S04 to pH <2BOD I liter Plastic or Glass Cool, 4° C 48 hours EPA 405.1Boron 100ml 'Plastic .None 28 days EPA 212.3 ,CurcuminChloride 100 ml Plastic or Glass None 28 days EPA Method 325.3.
Mercuric Nitrate or
EPA 300.0, lon,
ChromatographyCOD 20ml Plastic or Glass Cool, 4° C 28 days EPA Methods 410.4,

H2S04 to pH <2 Colorimetric
Coliform 100ml Sterilized Plastic Bollies Cool, 4° C 6 hours or 30 hours Standard Method 909A orFecal Coliform

Na2S203 preserved for depending on the test· 909C
, presence of free chlorine requested'Color 50ml Plastic or Glass Cool, 4° C 48 hours EPA 110.2 or 110.3Cyanide 500ml Plastic or Glass ' Cool, 4° C 14 days EPA 335.3, Colorimetric
NaOH to pH >12Electrical Conductivity 50 - 100 ml Plastic or Glass Cool,4°C 28 days EPA 120.1.

EC MeterFluorides 300ml Plastic or Glass None 28 days EPA 340.2, '
Ion Specific Electrode, or
EPA 300.0, Ion
ChromatographyMBAS 500ml Plastic or Glass Cool, 4° C 48 hours EPA 425.1,

,Colorimetric

• '• Laucks Testing ~aborator;n.#I"nc..

,,' .'
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•
H.. GENERAL WET CHEMISTRY AND MISCELLANEOUS ANALYSIS(continued)

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED TIME ANALYSIS

Nitrate Nitrogen 100ml Plastic or Glass Cool, 4° C 14 days EPA 300.0, Ion
Chromatography

Nitrate Nitrite Nitrogen 100 ml Plastic or Glass Cool, 4° C .. 14 <1ays EPA 3S3.3, Cadmium
Add H2S04 to pH <2 Reduction

Nitrite Nitrogen SOml Plastic or.Glass Cool, 4° C 48 hours EPA 3S4.1,
SPectrophotometric

Odor· 200ml Plastic or Glass Cool, 4° C 24 hours EPA 140.1
Oil and Grease 1 liter Glass Coo,, 4° C 28 days EPA 413.1,

Add H2S04 to pH <2 Gravimetric .
Orthophosphate ·SOml . Plastic or Glass Cool, 4° C 48 hours EPA 36S.2, Ascorbic Acid
pH SOml Plastic or Glass None

.-
Immediate EPA Method 1S0.1,

pH Meter
Phenolics SOOml Glass Cool, 4° C 28 days· EPA 420.1,

Add H2SO. to pH <2 4-AAP
Radioactivity 1-18 liters Plastic or Glass HCI or HN03 • to pH <2 ----- Standard Method.701

Glass only for Tritium ·Some exceptions
Silica SOml Plastic Cool,4°G 28 days EPA 370.1,

Colorimetric

Flame AA Method .
Sulfates SOml-100ml Plastic or Glass Cool,:4° C 28 days EPA 375.4, Turbidimetric

or
EPA 300.0, Ion

Chromatography
Sulfides 500r'n1 Plastic or Glass NaOH to pH >9 7 days EPA 376.1 ,Titrimetric .

2 ml Zinc Acetate
Cool,4°C

Su/fites 50ml Plastic or Glass None Immediate EPA 377.1 ,Titrimetric

TOC 25ml Plastic or Glass Cool, 4° C 28 days EPA 415.2,
H2S04 to pH <2 TOC Analyzer

Total Dissolved Solids 100 ml Plastic or Glass Cool, 4° C 7 days EPA 160.1,
Gravimetric

Laucks Testing Laboratories, Inc.
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PARAMETER . MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR·REQUIRED
TIME ANALYSISTotal Hardness 50·100 ml Plastic or Glass HN03 to pH <2 6 months EPA 130.2, Titrimetric

Standard Method 314·A
CalculationTotal Kjeldahl Nitrogen 1 liter Plastic or Glass Cool, 4° C 28 days EPA 351.4,

·f To'tal CJrganic Nitrogen Add H2S04 to pH <2 Ion Specific Electrode1 liter Plastic or Glass. Cool, 4° C 28 days EPA 351.4 and EPA 350.3TON·TKN-NH3-N
Add H2S04 to pH <2 '.Total Petroleum 400 ml to 1 Iiler Glass Coof,4u C 14 days, but this may vary WTPH-HCID by GCfFIDHydrocarbons Scan, by

between states so orGC Approximately 50 grams
regulations must be Modified Method 8015, GCfor a solid sample
consultedTotal Petroleum 40ml Glass Cool, 4u C, Methanol 14 days WTPH-G by purge andHydrocarbons as Gas, by

preservation may be a trap GCfFIDGC
requirement of some or
states so state regulations Modified Method 8015,
must be consulted GCfFrD

Approximately 20 grams Cool, 4° C
for a solid sample

Total Petroleum 1 liter Glass CooI,4u C 14 days WTPH-D by GCfFIDHydrocarbons as Diesel,
orbyGC Approximately 50 grams
Modified Method 8015,for a solid sample
GCfFIDTotal Phosphate 50 ml Plastic or Glass Cool, 4° C 28 days EPA 365.4,

Add H2S04 to pH <2 ColorimetricTotal Residue 100ml Plastic or Glass Cool, 4° C 7 days EPA 160.3,
GravimetricTotal Setl/eable Solids 1 liter Plastic or Glass Cool, 4° C 48 hours EPA 160.5,
Imhoff ConeTotal Suspended Solids 100ml Plastic or Glass Cool, 4° C 7 days EPA 160.2,
GravimetricTotal Volatile Solids 100ml Plastic or Glass Cool, 4° C 7 days EPA 160.4,

Add H2S04 to pH <2 GravimetricTOX 500ml Amber Glass; Teflon Cool, 4° C 7 days EPA 450.1 or EPA 9020,
Septum Add H2S04 to pH ·<2 TaX AnalyzerTUrbidity 100ml Plastic or Glass Cool; 4° C 48 hours EPA 180.1

• • Laucks Testing LaboratorieJr .'l1c.

••• •• •
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CHECKLIST FOR ANALYSES WITH SHORT HOLDING TIMES

To be completedprior to release of release of samples to laboratory

.Correct test codes are entered

Dates· and times received and collected are correct

Matrices are correct

.Sample I.D.s are correct

I certify that all of the. aboVe have been checked and were found accurately entered
in the LIMS.

•

. (Signature) (Date)

. Laucks Testing Laboratories, Inc.
•
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1.1 ,Scope

1.1.1 LTL-6006 (SW 846 Method 9081) is applicable to most soils, including calcareous and
noncalcareous sqils. 'This method only applies to the Cation Exchange Capacity
extraction. The actual analysis method should be referred to for quantitation of sodium in
the extract.

1.2 Method Description

1.2.1 The soil sample is mixed with an excess of sodium acetate solution, resulting in an
, exchange ofthe added sodium cations for the matriX cations. Subsequently, the sampl~ is

washed with isopropyl alcohol. An ammonium acetate solution is then added, which
replaces ,the adsorbed sodium with ammonium. The concentration of displaced sodiwil is

,then determined by flame atomic absorption spectroscopy Qr ICP.

1.2.~ This method is restricted t6 use by, or under the supervision of ~alysts exp~rienced in
the'technique described. Each analyst performing this method,must have demonstrated
the ability to perform the described analysis.

1.3 Sample Collection, Sample Storage, Holding Times'

1.3.1 No holding times or.preservation are specified for this method.

1.4 . Definition of Terms

1.4.1 This section defines terms and acronyms as theyare used in this SOP. Other terms, such,
as MS/MSD or method blank, are not defmed here smce it is assumed that the user of this
SOP already understands their more general meaning.

1.4.2 Batch Identifier - A number given to 'each preparation oranaiysis group which uniquely
identifies that batch. This number is generally the blank ID for preparation batches and
either a sequence number for organic analyses or an analysis number which is similar to
the blank ID, only preceded by an "A" rather than a "B" for inorganic batches. This is
followed by the date, analysis, matrix and sequence number (Le. BmmddyyCECSO1).

1.4.3 CLp ... Contract Laboratory Program - The USEPA program that contracts with
laboratories to provide laboratory ,services. The term has come to mean a much broader
set ofmethods and deliverables. In context of this SOP,'CLP means procedures or

'operations which are detailedin the CLP contract and which are extended to a broader
working definition.

Laucks Testing Laboratories, Inc. '
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1.4.4 . DIW - Deionized water - Lab reagent water. This water should be freeofvirtually all

analytes.

1.4.5 RPD '" Relative percent difference, in this case between duplicate analyses, calculated as
the difference between replicate sample detenninations divided by the average calculated.
as a percent.

~ Equipment List and Standards

2.1 Equipment

. -. 50 mL centrifuge rubes and stoppers·
- . mechanical shaker
-100 mL class A volumetric flasks·

2.2 Reagents
. '" -

2.2.1 Sodium acetate (NaOAc), 1.0 N: Dissolve 136 g ofNaC2H20 2·3H20 (or 82 g anhydrous
NaC2H20 2) in water and dilute it to 1,000 mL. The pH ofthis solution should be 8.2. If
needed, add a few drops of acetic acid or NaOH solution to bring the reaction of the
solution to pH8.2.

2.2.2 Ammonium acetate (NH40Ac), 1 N: Dilute 114 mL ofglacial acetic acid (99.5%) with
water to a volume of approximat~ly1 liter. Then add 138 mL of concentrated ammonium
hydroxide (NH40H) and add water to obtain a volume of about 1,980 mL. Check the pH
of the resulting solution, add more NH40H, as needed, to obtain a pH of7, and dilute the
solution to a volume of2 liters with water.

2.2.3 Isopropyl alcohol: 99%..

.3..... Safety precautions and Waste Pisposal

3.1 Safety Precautions

3.1.1 .. All standards, samples and sample solutions should be handled as if they are hazardous .
substances.

3.1.2 Refer to the instrumentmanufacturer's manual for routine instrument precautions.

3.1.3 . Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component or with
high pressure gas apd have the potential to do harm if not used properly.

Laucks Testing Laboratories, Inc.
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.3.1.4 Electrical shock - All instruments present the pos·sibility ofelectrica1 shock The operator
should take all precautions including ensuring that all instruments are operated with fully

. grounded power outlets, turning off the instrument and disconnecting the instrument from
the electrical power supply before working on any electrical components, etc.

3.2 Waste Disposal

3.2.1 Isopropyl alcohol solutIons should be disposed of in the solvent waste container.

3.2.2 Waste segregation and disposal from the point of collection is further covered in the
Laucks SOP on Waste Segregation and Disposal. .

~ Calibration and Quality Control

4.1 Method Blanks

4.1.1 .Method blanks are used to verify contamination free reagents and apparatus. They are
prepared with ev'ery set ofsamples prepared at the same time or at least one blank every

. 20 samples which ever is more frequent. Any analyte response above the reporting limit
is reported. Method blank control limits are that contamination should not exceed the
reporting limit. . .

4.1.2 Corrective action

4.1.2.1 Corrective action may necessitate re-preparation and re-analysis of the sample set. For
example if an analyte were found in the blank but not in any of the associated samples
then sample group may not require re-analysis. In addition, ifsample levels exceed 20
times the blank, the level of cC?ntamiIiation may be considered insignificant. .In any
case, if re-preparation and re-analysis is not being undertaken, the analyst must first
discuss the issue with the Quality Control Officer. It is the laboratory's responsibility
to ensure that method interferences caused by contaminants in acids, solvents,
reagents, glassware, and other sample processing hardware leading to discrete artifacts

. and/or elevated baselines in the analytical run be minimized. In the extreme case of
chronic contamination, blanks. may have to be analyzed from each stage of the sample
processing to determine the contamination source so it can be eliminated. In all cases
where blank contamination exceeds the.controllimit, a narrative comment must be
made which documents the corrective actions taken.

4.2 Sample Duplicate

4.2.1 Criteria

Laucks Testing Laboratories, Inc.
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4.2.1.1 At least one duplicate sample per 10 samples is required: RPD values are calculated in

a maniler similar to MS/MSD RPDs:

. lSI - S21 * 100

RPD == ----~----------
(SI + S2)/2

where:
.. S1 == measured concentration in the initial· analysis

S2 == measured concentration in the duplicate analysis

4.2.1.2 The RPDcontrollimits are detailed in the Quality Control Database (QC_DB) and
will change from time to time.

4.2.2 Corrective action
. . .

4.2.2.1 .' Ifa trend in out of control RPD values is observed, the methods used must be
.examined to detennine the source ofvariance. Once this source is identified,the
method must be changed so that samples can be analyzed with a predictable
reproducibility. Generally, if recoveries are in control and no analyteofinterest was

. detected in any of the samples, no immediate action will be taken on that sample set.
If integrity of reported sample values is in doubt, re-analysis may be called for.
Corrective actions should be discussed with the Quality Control Officer.

~ Operation procedures

5.1 Extraction Procedure

5.1.1 . Weigh 4 g of medium or fme-textured soil or 6 g of coarse-textured soil and transfer the .
sample to a 50-mL, round-bottom, narrow-neck centrifuge tube. (A fme soil has >50% of
the particles <0.074 min, medium soil has >50% >0.425 mm, while a coarse soil has
more than 50% of its particles >2mm.

5.1.2 Add 33 mL of 1.0 N NaOAc solution, stopper the tube, shake it in a mechanical shaker
for 5 min, and centrifuge it until the supernatant liquid is clear. .

5.1.3 Decant the liquid, and repeat Paragraph 5.1.2 three more times.
. .

5.1.4 Add 33 mL of 99% isopropyl alcohol,Stopper the tube, shake it in a mechanical shaker
for 5 min, and centrifuge it until the supernatant liquid is clear.

5.1.5 Repeat the procedure described in Paragraph 5.1.4 two more times.

Laucks Testing Laboratories, Inc.
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5.1.6 Add 33mL ofNH40Ac solution, stopper the rube, shake it in a mechanical shaker for 5.
min, and centrifuge it until the supernatant liquid is clear. Decant the washing into a 100-
mL volumetric flaSk. .

5.1.7 Repeat the procedure described in Paragraph 5.1.6 two more times.

. 5.L8 . Dilute the combined washing to the 100-mL mark with ammonium acetate solution and
determine the sodium concentration by atomic absorption, emission spectroscopy, or an
equivalent method.

5.2 Instnimental Analysis

5.2.1 Specifics of the instrumental analysis are contained mthe appropriate SOP.

~ Reports.

6.1 Data Packet Organization

6.1.1 . Sample reports vary depending upon the needs ofthe client. They may be as simple as a
standard laboratory report with only aQC summary(generated from QC_DB} or they
may be more thorough and include instrument calibration information and raw data ifa
.full data package is required.

6.2 Quality Control Reports

6.2.1 All results for quality control tests are entered into the lab data base using the QC_DB
program. Printouts of all data entered must be -included in the data packet. The routine
minimum for this analysis is a method blank.report and a duplicate report.

6.3 Sample Result Reports .

6.3.1 Data Qualifying Flags

6.3.1.1 Sample report results are qualified with data qualifying flags. These flags have the
following definitionS:· .

CODE .Definition

U : The analyte of interest was not detected, tathe limit of detection indicated.

Laucks Testing Laboratories, Inc.
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Laucks Testing Laboratories
Method LTL-6006 QA Requirements and Corrective Actions

QA Element Method Laucks Frequency Corrective Documentation
Criterion Criterion Action

Method Blank None No blank above 1 per 20 reanalyze unless QC_DBand
reporting.limit samples or one samples >20X sample report

per batch . blank
Duplicate None See QC_DB 1 per 10 Discuss with QC DB and- ,

% Difference or database I '. samples orone QC Officer sample report .
.RPD per batch

Laucks Testing Laboratories, Inc.'
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L.. Introduction and Scope

1.1 Method Description

1.1.1 .The purpose of this SOP is to derme the procedures used in the inorganics department
.for the cleaning of glassware: The objective is to defme a specific method of cleaning
that is adapted to both the substances that are to be removed, and the determination to
be performed. .

1.2 Definitions

1.2.1 . DIW'= deionized water

L Equipment List and Standards

2.1 Standard l;1boratory glassware,including but not limited to:

2.1.1 Volwnetric flasks
Beakers
Funnels
Separatory ~els"
Kjeldahl flasks
Nessler tubes
Erlenmeyer flaSks
Burets
BODbonles .'
Distillation Apparatu~

. J.... Safety precautions and Waste Disposal

3.1· Safety Precautions
. .

3.1.1 Several cleaning procedures or soaking procedures require the use of a chromic acid
cleaning sOlution,'conce$ated HNOJ or H2S04, USE APPROPRIATE SAFETY
PRECAUTIONS ,FOR ACID USE! Wear safety glasses, lab coat, and 'gioves.

3.1.2 Some oily sampl~s or profile samples may require the use of aceto~e or chloroform to
clean the !2lassware. AGAIN,'USE APPROPRIATE SAFETY PRECAUTIONS FOR

.SOLVENT USE! Wear safety glasses, lab coat, and gloves. Dispo~e of solvent wast~
in appropriate solvc::nt waste barrel.

3.1.3 Some profile-type samples may not clean. up even with solvent washes, and therefore
may need to be baked in the muffle furnace at 500 degrees C for 1-3 hours.

3.1.4 CAUTION: Be sure to evaporate anY residual solvent from glassware before puning in,
muffle furnace.

3.1.5 . Do not put soft glass ,(non-pyrex, kimaX, etc.) in a muffle furnace or ,it ~illshaner .. '.. . . . .

Take appropriate precautions with hot materials.

Laucks Testing Laboratories. Inc.
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4.1.1 All glassware must be scrupulously cleaned. The analyst that perfonns each specific
aPalysis is responsible for the proper cleaning of his or her own glassware. Glassware',
used in routine analysis is kept separate from the general use glassware. Specific
cleaning procedures are listed by type' of analysis.

4.1.2 ALKALINITY

4.1.2.1 Glassware Erlenmeyer flasks

4.1.2.2 Buret

4.1.2.3 Cleaning ProcedUres - Rinse With DIW.

4.1.2.4 Air dry. '

4.1.3 AUTO ANALYZER (refer to the applicable analytical SOP)

4.1.4 BOD

4.1.4.2 Glass pipettes
, ,

4.i .4.3 Cleaning procedure - WaSh with hot tap water and Alconox.

4.1.4.4 Rinse with hot tap water.

4.1.4.5' Rinse with DIW.

4.1.4.6 Air dry. '

4.1.5 COD

4.1.5.1 Procedure for Glassware Condensers, Erlenmeyer flasks, Buret

4.1.5.2 ,Cleaning,Procedure. Rinse well with DIW only.
. ~

4.1.5.3 Soaking Procedure - Acid soak flasks with C.O.D. acid for 10 minutes prior to
use. Rinse well with DIW.

4:1.4.1 Glassware BOD bottles

•

4.1.6 CYANIDE

4.1.6.1 Procedure for Glassware, Volumetric flasks, Distillation apparatus

4.1.6.2 Cleaning procedure for Flasks - DIW rinse only.

4.1.6.3 Distillation apparatus - occasional H:!SO.j andDIW wash, but generally DIW .
rinsed only, .

4.1.7 Hexavalent Chromium

4.1.7.1 Cleaning procedure ~ Wash with hot tap water and Alconox.

Laucks Testing Laboratories, Inc.
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4.1.7.3 Airdry.

4.1.8 FORMALDEHYDES
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4.1.8.1 Procedure for GlasswareBeake;s, Erlenmeyer flasks, Volumetric flasks, Test
tubes

4.1.8.2 Cleaning procedures:.,Rinse well with DIWonly.

4:1.8.3 Never contaminate glassware with HNOJ .

4.1 ~9 HARDNESS

4.1.9.1 Procedure for Glassware, Erlenmever flasks, Buret

4.1.9.2 .Cleaning procedure - Rinse with DIWonly: .

4.1.10 KJELDAHLNITROGEN..LOW LEVELS (~'\T .'\l'\J'D Al\1MONIA) .

4.1.10.1· Procedure for Glassware, Kjeldahl distillation apparatus, Kj~ldah1 flasks,
Erle~eyei, flasks or beakers .. , .

4.1.10.2. Cleaning procedure for KjeIdahl flasks- pre-distill with DIW andNaOH, and do
final DIW rinses.

4.1.10.3 Beakers or Edenmever flasks-·DIW rinse onlv... ". ~. .

4.1.11 OIL Al'\[l) GREASE
. . .

4.1.11.1 ProcedUre for Glassware. Volumetric flasks: Beakers, Funneis, Separatory
. funIlels, Soxhlet digestion apparatus

. 4.1.11.2 Cleaning procedure for Voi. flasks, funnels, so~et apparatus-freon rinse 3-4
times.

4.1.11.3 . Cleaning procedur~ for Beakers, separatory funnels- hot tap water and Alconox,
. rinse well with hot tapwater, and dry.

4.1.12 MET.A.LS (INCLUDIN9 HYDRJDES Al'\[l) MERCURY)

4.1."12.1 Procedure for Glassware, Volumetric flasks~Beakers, Erlenmeyer flasks, BOD
bonJes, Digestion capsorwatchglasses

4.1.12~2 Cleaning procedure- Rinse well with DIW only.

4.1.12.3 OPTIONAL:

4.1.12.4 .If oily or difficult toClean,.wash with acetone. scrub with hot tap water and ..
. Alconox, and rinse.well withDIW. .

4.1.12.5 Concentrated acid wash and DIW rinsed.

Laucks Testing Laboratories. inc..
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4.1.12.6 Bake in muffle furnace at 550 degrees C for 1 hour and. rinse well with DIW.

4~1.12.7 NOTE: Some metals glassWare shoUld not be cleaned with Alconox at all.

4.1.12.8 Soaking procedure - Acid soak all metals ·glassware in HNOJ and DIW.·

4.1.12.9 Fill glassware with DIW andadd4-8 mls HNO). Cover and store until next use.

4.1.13 PHENOL

. 4.1.13.1 Procedure for Glassware, Kjeldahl flasks; Erlenmeyer flasks .

4.1.13.2 Cleaning procedUre forKjeldahl flasks - pre-distill with H2S04 and catalyst,
DIW rinse.

4.1.13.3 Cleaning procedure for Erlenmeyer flasks - acid H2S04 wash and DIW rinse.

4.1.13.4 NOTE: Use only those Kjeldahl flasks designated for use in phenol distillations.

4.1.14 PHOSPHATE

•
. ...

Cleaning procedure for Glassware, Volumetric flasks, Misc. TOX glass parts

Cleaning procedun' - Soak in chromic acid solution.

Wash with hot tap water and alconox·.

4.1.16.2

4.1.16.3

4:1.14.1 . Cleamng procedure for Gl<l$swareBeakers

4.1.14.2 Acid wash with .H2S04 .

4. L14.3 Rinse with DIW.

. . 4.1.15 TOe (SOILS)

4.1.15.1· Glassware, TOC combustion boats

4.1.15.2 Cleaning procedure- Brush out last sample. .

4.1.15.3 Incinerate boat in muffle furnace at 950 degrees C.

4.1.16 TaX

4.1.16.1

4.1.16.4 Rinse well with DIW..

4.1.16.5 Bake in muffle furnace at 400 degrees C. .

4.1.16.6 Cool.

4.1.16.7 . Store in glass teflon sealed container inside a dessicator.

~ References

5.1.1 See the applicable analytical or preparation SOP for specific cleaning issues and
references. •

Laucks Testing Laboratories. Inc.
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1. Introduction and Scope

1.1 This method is restricted to use by, or under the supervision of analysts experienced in the
technique described. Each analyst performing this method must have demonstrated the
ability to perform the descnbed analysis.

1.2 This digestion procedure is used for the preparation of aqueous samples, mobility
procedure extracts, and wastes that contain suspended solids for analysis by flame atomic
absorption spectroscopy (FLAA), graphite furnace absorption spectroscopy (GFAA),
inductively coupled argon plasma spectroscopy (ICP), or inductively coupled,argon
plasma mass spectrometry (lCP-MS). The procedure is a hot acid leach for determinati()n _
ofavailable metals.

1.3 Samples prepared by Method 3015 using nitric acid digestion may be analyzed by FLAA,
GFAA, ICP or ICP-MS for th~ following:

Aluminum
Antimony
*Arsenic
Barium
Beryllium
Cadmium

*C3OOot be analyzed by FLAA

Calcium
Chromium
Cobalt
Copper
Iron
Zinc

Lead
Magnesium
Manganese
Molybdenum
Nickel
Potassium

*Selenium
Silver
Sodium
Thallium
Vanadium

e__

1.4 Microwave power settings and times used in this SOP are based on manufacturers
recommendation; Laucks system is different from the design used in both the SW846 and
EPA CLP publications, in that it uses a 12 place carousel rather than 5 and that our system
does not currently allow us to monitor the temp~rature in the vessels.

2. SUmmary of Method

2.1 Nitric acid is added to an aqueous sample in a 120 mL Teflon® digestion vessel. The
, vessel is capped and heated in a microwave unit. After cooling, the vessel contents are
filtere~ or allowed to settle'in a clean sample bottle for analysis.

I . J.

3. Safety Procedures

3: 1 These procedures involve the use of strong and!or hot acid solutions. The analyst must
wear eye protection, a lab coat, and gloves to protect against bums.

" '

,3.2 Samples and'spiking solutions may contain high levels of toxic metals and other unknown
constituents. The analyst mlist take every precaution to avoid contact with these

Laucks Testing Laboratories, Inc.
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potentially haZardous materials and should wash hands thoroughly before eating or leaving
the laboratory. .-

3.3 Very reactive or volatile materials may create high pressures when heated, causing the
vessels to vent with potential loss of sample and analytes. Samples that contain
carbonates or other carbon dioxide generating compounds may generate enough pressure
to vent the vessel. If this situation is anticipated the analyst may wish to use a smaller
sample or an alternative digestion method.

4. Equipment
• MDS-205Microwave Digestion system, CEM
• Capping station
• Carousel
• 120 mL Teflon® vessels and caps
• 50 or 100 mL graduated cylinder, acid washed
• .Glass funnels, acid-washed
• Filter paper, Whatman No. 41 or equivalent
• Sample digestate bottles, acid washed
• Analytical balance, 300 g capacity, minimum ± 0.01 g.

Note: All glassware used for this digestion must be prepared by the method stated in
Inorganics Glassware Cleaning Procedures; LTL-7003.

4.1 All Teflon® vessels and caps are to be thoroughly rinsed with deionized water prior to
digestions and shaken to remove any significant droplets in the vessels.

4.2 The microwave is to be calibrated by using the method stated in SW846 method 3051.

5. Reagents

5. 1 .Reagent Water - Reagent water will be interference free. All references to water in the
method refer to reagent water unless otherwise specified.

5.2 Nitric acid (concentrated), HN03, ACS Reagent grade or better

The method blank, prepared along with the samples, is used as a contamination check. Since the
holding time for all analytes associated with this method have a holding time of 6 months,
repreparation would not be an issUe ifcontamination was traced to a specific reagent.

Laucks Testing Laboratories, Inc.
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6. Microwave Sample Digestion Procedure
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See Appendix A for sample digestion log.
See Appendix B for flowchart.
See Appendix C for QC Solutions

6.1 A 45 mL aliquot ofwell shaken sample is measured into a graduated cylinder. This .
aliquot is poured into the Teflon® digestion vessel with the number of the vessel recorded
on the preparation sheet. .

6.2 A blank sample of reagent water is treated in the same manner along with spikes,
duplicates, and laboratory control samples. Ifonly one graduated cylinder is used for all
samples, the preparation blank is .to be the last sample dispensed to assure the-absence of
sample carry-over.

6.3 Add 5 mL ofconcentrated nitric acid to each vessel and cap hand tight. For each
microwave digestion run, a double ported lid is to accompany the sample that seems to
have the mqst carbon. Weigh each capped vessel to the nearest 0.01 g.

6.4 Place the carousel in the unit and attach the pressure control line to the digestion vessel
with the double ported lid. Set the first program to run at 100% power for approximately
15 minutes., and the second program for 100% power for 10 minutes. Adjust the pressure
control unit to 70 psi. After starting the microwave, monitor the pressure. until it reaches
the 70 psi limit. Advance the microwave to the second program and re-start.

6.5 At the end of the microwave program, allow the vessels to cool for at least 5 minutes in
the unit before removal to avoid possible injury if a vessel vents immediately after
microwave heating. Cool the samples before re-weighing to determine the extent of
sample loss if any. If the weight ofthe sample plus acid has decreased by more than 10%,
discard and prepare the sample again.

I 6.6 Uncap the vessels and transfer the samples to an acid-cleaned polyethylene bottle. If the
digested sample contains particulate which may clog nebulizers or interfere with injection
of the sample into an instrument, the sample may be allowed to settle or be filtered.

6.7 The prepared samples are then transferred to the metals analysis department. The
digestion log is to reflect the time at the start and finish of the digest. In order to maintain
a strict chain of custody, the time and date when the digestates are relinquished to the
analysis department, as well as the initials of the analyst accepting the digestates, are
recorded on the digest log

7. Quality Control

7.1 In each batch or SDG consisting of no more.than 20 samples, a preparation blank is
created. The blank. should be labeled on the digestate bottle in the following way: B, date,

Laucks Tes~ing Laboratories, Inc.
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7.2 Spiked samples should be employed to determine accuracy. In each batch or SDG
.consisting ofno more than 20 samples, either matrix spike 1sample duplicate (MSlDup)
or matrix spike lmatrix spike duplicate (MSIMSD) samples will be prepared. For
SW3015-specmed quality control measures, MSIDup samples will be prepared in the
following way. Dispense a sample in triplicate. Two will be analyzed exactly as any
other sample. The third must be spiked with the appropriate spike solutions, determined
by the analyst. All glassware and digestate bottles must be marked appropriately. If
MSIMSD samples are required instead of the SW846-specified MSlDup, both the second
and third aliquot must be spiked.

7;) In each batch or SDG consisting ofno more than 20 samples, prepare a Lab Control
Sample (LCSW) in exactly the same manner as a sample. Each spiking solution is given
its own unique number according to the page and line of the standards logbook which it is
entered into. This number and the volume dispensed must be clearly recorded on the
digestion log. A sample page from the standards logbook is included in Appendix C.

. L References

8.1 USEPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA
.SW846, most recent version, Method 3015.

Laucks Testing Laboratories~ Inc.
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Laucks START l'lNISI1

Testing Laboratories, DATE DATE METHOD ANALYST ANALYSIS
INC. TIME TIME

SDG#: SW846 Microwave

MATRIX: WATER 3015 Digestion

8
0 Samp Final Bomb & Final & &m
b SampleID Vol Vol Color Qarity Sample Bomb" (g) " >2.5 g
1# (mL) (mL) -00 (g) !

Int Fin Int Fin

-

COLOR: 1 =Red, 2 =Blue, 3 =Yellow, 4 =Green,S =Orange, 6 =Violet, 7 =White, 8 =Brown,
9 =Gray, 10"" Black. 11 =Colorless.

Dicest Rdinquishcd
Date/TIme :

Dicest Accepted
:Analnt

Dicest Dbposcd
:Date

/.'

CLARITY: 1"" Clear, 2 =Cloudy, 3"" Opaque.
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Appendix B, Flowchart for LTL-7009 .
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Appendix C, Quality Control Solutions
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ICP LCSW

The LCSW for the ICP digest was made by diluting 100 mLs of SPEX ICV_1 1M

solution to 1000 mLs with type II water. A 100 mL aliquot of this solution was
digested.

_.
rcp Analytes

Analyte Concentration in Analyte Concentration in
Digest (ppb) Digest (ppb)

I AI 20000 Pb 500
I Ba 20000 Mg 500000
I Be 500 Mn 1500.
I Cd 500 Ni 4000
I Ca 500000 K 500000
I Cr 1000 Ag 1000
I Co 5000 Na 500000
I Cu 2500 V 5000
I Fe 10000 Zn 2000
I Sb 6000

.Other Analytes
Analyte Concentration in Analyte Concentration in

Digest (ppb) Digest (ppb)

I As 1000 TI 1000

I Se 500

.f. '

Laucks Testing Laboratories, Inc.
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Tables based on a final volUIIie of 100 mL.
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Graphite Furnace LCSW .

The LCSW for the Graphite Furnace digest was made by diluting 100 mLs of S
leV-1 TM solution to 1000 mLs with Type IT water. A 10 mL aliquot of this solu
was added to 90 mL of Type IT water and then digested.

Graphite Furnace Analytes
..G. ~ •• --

Analyte Concentration in Analyte Concentration in
Digest (ppb) Digest (ppb)

I As 100 TI 100

I Pb 50 Sb 600

I Se 50

Other Analytes

Analyte Concentration in Analyte Concentration in
Digest (ppb) Digest (ppb)

I AI 2000 Pb 50

I Ba 2000 Mg 50000

I Be 50 Mn 150

I Cd 50 Ni 400

I Ca' 50000 K 50000

I Cr 100 Ag 100

I , Co 500 Na 50000

I Cu 250 V 500

I Fe' 1000 Zn 200

Tables based on a final volume of 100 mL.

. I

/,/
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ICP Spikes

• The CLP spike solution for ICP digest-was made by diluting 10 mLs ofCLPP-
. SPK-I™, 10 mLs ofCLPP-SPK-2™, and 10 mLs ofCLPP-SPK-3™ to 100 mLs
with Type II water.

• Add -l 000 ~s of CLP spike solution to water samples and 2000 ~s of CLP 
spike solution to soil samples prior to digestion.

ICP Analytes

Analyte Concentration in Analyte Concentration in
Di~est (ppb) Digest (ppb)

Ag 50 Fe 1000
-AI 2000 Mn 500
As 2000 Ni- 500
Ba 2000 Pb 500
Be 50 Se 2000
Cd 50 Sb 500
Co 500 Tl 2000
Cr 200 V 500
Cu 250· Zn 500

Table based Oli a final volume of 100 mL for water digests, and 200 mL for soil digests.

Laucks Testing Laboratories, Inc.
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GRAPHITE FURNACE SPIKES

• Add the analytes listed in the table below to a 100 mL volumetric flask which
contains -50 mL of Type II water and 5 mL ofHN03.

• Dilute to 100 mL·with Type II water. This spike solution now contains:

Analyte
As
Pb
Se
II

4.0 ppm
2.0 ppm
1.0 ppm
5.0 ppm

Volume
400 J.LL
200 J.LL
100 J.LL
500 J.LL

Arsenic
Lead
Selenium
Thallium

Stock Concentration
1000 ppm
1000 ppm ~

1000:ppm
1000 ppm

•
• Add 1000 J,JL of Spike Solution to water samples and 2000 J.LL to soil samples

prior to digestion.

Laucks Testing Laboratories. JTnc..
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ICP
CLP-LOW SPIKES

• Add the analytes from the two tables below into separate 100 m.L volumetric
flasks which contain -50 m.L of Type II water and 5 mL ofHN03.

.ICP-1

Analyte Volume Stock Concentration Spike Concentration
Sb 500 JiL 1000 ppm 5 ppm
AI 5000 JiL 1000 ppm 50 ppm
Ba 2000 JiL 1000 ppm 20 ppm
Be 100 JiL 1000 ppm l·ppm
Cr 500 JiL 1000 ppm 5 ppm .

Co 1000 JiL 1000 ppm 10 ppm

ej Cu 500 JiL 1000 ppm 5 ppm
Fe 2500 J,JL 1000 ppm 25 ppm
Mn 500 J,JL 1000 ppm 5 ppm
Ni 1000 J,JL 1000 ppm 10 ppm
V 1000 JiL 1000 ppm 10 ppm

Zn 1000 J,JL 1000 ppm . 10 ppm

ICP-2

Analyte Volume . Stock Concentration Spike Concentration
Ag 500 J,JL 1000 ppm 5 ppm

• Add 1000~ ofICP-1 and 1000 JiL ofICP-2 spike solutions to water samples .
prior to digestion. For soil samples, add 2000 JiL of each spike solution prior to
digestion. The final digest will contain:

Concentration Concentration
.Analyte in Digest Analyte in Digest

e . Sb 50ppb AI 500 ppb
) Ba 200 ppb Be ·10 ppb

/.

Laucks Testing Laboratories. Inc.



Cr
Cu
Mn
V

Ag

50ppb
50ppb.
50ppb

100 ppb
50ppb

Co
Fe
Ni
Zn

SOP No: LTL-7009
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100 ppb
250 ppb
100 ppb
100 ppb

Table based on final volume of 100 mL for water digests, and 200 mL for soil digests.

tl..
/"
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GRAPHITE FURNACE
CLP-LOW SPIKES

-: Add the analytes listed in the table below to a 100 mL volumetric flask which
contains -50 mL of Type II water.

Analyte Volume Stock Concentration· Spike Concentration
As 100 J.LL 1000 ppm 1000 ppb
Se 500 J,JL 1000 ppm 5000 ppb.
Tl 500 J,JL 1000 ppm 5000 ppb
Pb 250 J,JL 1000 ppm 2500 ppb
Cd 100 J,JL 1000 ppm 1000 ppb

- .Add 1000 J,JL of Spike Solution to water samples and 2000 J,JL to soil samples
prior to digestion. The final digest will contain*:

10 ppb Arsenic
50 ppb Selenium
50 ppb Thallium
25 ppb Lead
10 ppb.Cadmium

*Based on 1OOmL final volume for water digests and 200 mL for soil digests.

Laucks Testing Laboratories, Inc.
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PDCA
SPIKES and LCSW

The LCSW for the PDCA extraction was make by adding 10·mL SPEX
ICV-1 TM solution to 100 mL of Type II water prior to extraction. The spike was
made br adding 1000 ~ of CLP SPK solution to a 100 mL aliquot of the sample
prior to extraction.

ICP Analytes

•

. Analyte
Cd
Co
Cu
Fe
Zn

Concentration
in Digest

50ppb
500 ppb
250 ppb

1000 ppb
500 ppb

Analyte
Mn
Ni
Ag
V

Concentration
in Digest
500 ppb
500 ppb
50ppb

500 ppb •••
Graphite Furnace Analytes

Analyte
Pb
Se

Concentration
in Digest
500 ppb

2000 ppb

Analyte
II

Concentration
in Digest
2000 ppb

Tables based on a final volume of 100 mL.

Laucks Testing Laboratories, Inc.
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1. Introduction and Scope

Method No: LTL-7010
.Revision: 2.
Date: 06/03/96
Page: 3 of 16
Replaces: LX-SW30 1OA •

1.1 This digestion procedure is used for the preparation of aqueous samples, TCLP and
mobility-procedure extracts, and wastes that contain suspended solids for analysis by
flame atomic absorption spectroscopy (FLAA) or inductively coupled argon plasma
spectroscopy (ICP). The proceOure is used t() determine total metals.

I 1.2 Samples prepared by Method 3010A may be analyzed by FLAA or ICP for the following:

Aluminum
'" Antimony (also GFAA)
··Arsenic
Barium
Beryllium
Cadmium

Calcium
Chromium
Cobalt
Copper
Iron
Lead

Magnesium
Manganese·
Molybdenum
Nickel
Potassium
"'·Selenium

"'Silver
Sodium 
Thallium
"'Tin (FLAA only)
Vanadium
linc

'" Although Antimony, Silver and Tin are not listed in the original SW846 document as
analytes that may be analyzed from samples prepared by Method 301 OA, Laucks has
demonstrated adequate recovery for these analytes from this digestate. In addition,
Laucks has demonstrated adequate Antimony recovery in samples prepared by LTL
7010 and analyzed by GFAA.

** Analysis by Iep

1.3 With the exception ofAntimony, this digestion procedure is not suitable for samples which
will be analyzed by graphite furnace atomic absorption spectroscopy because hydrochloric
acid can cause interference during furnace atomization. Consult Method LTL-7008 for
samples requiring graphite furnace analysis.

2. Summary of Method

2.1 A mixture of nitric acid and the material to be analyzed is refluxed in a covered beaker.
This step is repeated with additional portions of nitric acid until the digestate is light in
color or until its color has stabilized. After the digestate has been brought to a low
volume, it is refluxed with hydrochloric acid and brought up to volume. If a sample goes
to dryness, it must be discarded and prepared again.

3. Safety Procedures

3.1 These procedures involve the use of strong and/or hot acid solutions. The analyst must
wear eye protection, a lab coat, and gloves to proteCt against burns.

1'./
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These procedures involve hot plates which may present the danger ofbums from heated
surfaces and electrical hazards. The analyst must take appropriate caution to avoid injury
from these sources.

3.3 Samples and spiking solutions may contain high levels oftoxic metals and other unknown
constituents. The analyst must take every precaution to avoid contact with these
potentially hazardous materials and should wash hands thoroughly before eating or going
home for the day.

4. Equipment

• lS0,..mL beakers or equivalent, acid-washed
• 100-mL graduatedcylinder, acid-washed
• Ribbed watch glasses, acid-washed
• Eppendorf or other micropipets
• Hot plate or equivalent heating source, one that is adjustable and capable of maintaining a

temperature of 90-95° C.
• Glass funnels, acid-washed
• Filter paper, Whatman No. 41 or equivalent
• Sample digestate bottles, acid-washed
• Thermometer

Note: All glassware used for this digestion must be prepared by the method stated in Inorganics
Glass Cleaning Procedures, LTL-7003.

5. Reagents

5.1 Reagent Water. Reagent water will be interference-free. All references.to water in the
method refer to reagent water unless otherwise specified.

5.2 Nitric aCid (concentrated), RN03, ACS Reagent grade or better.

5.3 Hydrochloric acid (concentrated), HCI, ACS Reagent grade or better.

The method blank, prepared along with the samples, is used as a contamination check. Since the
holding time for all analytes associated with this method have a holding time of 6 months,
repreparation would not be an issue ifcontamination was traced to a specific reagent.

6. Acid Digestion Procedure

See Appendix' A for digestion log.
See Appendix' B for flowchart.
See Appendix C for Quality Control solutions.

Laucks Testing Laboratories, Inc.
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6.1 Transfer a 100-mL representative aliquot of the well-mixed sample to a 150-mL beaker
and add 3 mL of concentrated HN03. Ifonly one graduated cylinder is used for all
samples, the preparation blank is to be the last sample dispensed to assure the absence of
sample carry-over. Cover the beaker with a ribbed watch glass.· Place the beaker on a hot
plate and carefully evaporate to 5 mL, making cenain that the sample does not boil and
that no portion of the bottom of the beaker is allowed to go dry. Place a thermometer into
a beaker ofwater on the hotplate. Record the temperature achieved during the digest on
the digest log. Cool the beaker and add another 3-mL"aliquot ofHN03. Return the
covered beaker to the hot plate and adjust the temperature, ifnecessary, so that a gentle
reflux action occurs.

6.2 Continue heating, adding additional HN03 as necessary until the digestion is 'complete,
indicated when the digestate is light in color or does not change in appearance.upon ---.-----------
additional heating. Evaporate the samples to 3 mL, not allowing any portion of the
bottom of the beaker to go dry. After allowing the beakers to coo~ add 5 mL of
concentrated HCl and 5 mL reagent water. Reflux the samples for an additional 15
minutes to dissolve any precipitate or residue resulting from evaporation.

Note: Ifa sample is allowed to go to dryness at any stage of the digestion procedure, low
recoveries will result. The sample must be discarded and prepared again.

6.3 After cooling the beakers, add 5mL concentrated HCI to obtain a final acid concentration t,
ofapproximately 10%. Pour each sample into a 100-mL graduated cylinder, rinsing the
beaker walls with water and adding the rinsate to the graduated cylinder, and bring to a
final v<;llume of 100 mL. Ifone graduated cylinder is to be used to adjust volume of each
sample, the blank is to be the last sample dispensed. If silicates or other insoluble material
that could clog the nebulizer are present in the samples, the samples should be allowed to
settle overnight prior to analysis. Filtration should be performed only if there is concern
that the insoluble material will not settle out of solution. Filter and dilute the samples to a
finalvolume of 100 mL, using acid-washed filter apparatus to avoid ~ple contamination.
Samples should be stored in acid-washed digestate bottles.

6.4 The prepared samples are then transferred to the metals analysis department. The
digestion log is to reflect the time at the start and finish of the digest. In order to maintain
strict chain of custody, the time and date when the digestates are relinquished to the
analysis department, as well as the initials of the analyst accepting the digest, are recorded
on the digestion log.

7. Quality Control

7.1 In each batch or SDG consisting ofno more than 20 samples, a preparation blank 'is
created. This consists of 100 mL of reagent water and the appropriate amounts of nitric
and hydrochloric acid, digested in exactly the same.way as the samples. If only one
graduated cylinder is used for all samples, the preparation blank is to be the last sample ••/.'

Laucks Testing Laboratories. Inc.
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dispensed to aSsure the absence of sample carry-over. The blank should be labeled on the
digestate bottle in the following way: B, date, instrument, S or W (for soil or water) and
the sequence number of the digestion. Example: B111794iCpwo1.

Spiked samples should be employed to determine accuracy. In each batch or SDG
consisting of no more than 20 samples, either matrix spike / sample duplicate (MSlDup)
or matrix spike / matrix spike duplicate (MSIMSD) samples will be prepared. For
SW846-specified quality control measures, MSlDup samples will be prepared in the
following way. Dispense one sample in triplicate. Two will be digested exactly as any
other sample. The third must be spiked with the appropriate spike solutions determined
bY,the analyst, and then treated as any other sample.. All glassware and digestate bottles
must be marked appropriately. IfMSIMSD samples are required instead of the SW846
specified MSlDup, both the second and third aliquots must be spiked· and all gtassware
and digestate bottles marked appropriately.

Determine the analytes required for analysis by consulting sample work order
infonnation. Each spiking solution is given its own unique number according to the page
and line of the standards logbook which it is entered into. This number and the volume
dispensed must be clearly recorded on the digestion log. A sample page from the
standards logbook is included in Appendix C. .

In each batch or sod consisting ofno more than 20 samples, either a Blank Spike (BLK
SPK) or a Laboratory Control Sample (ICP LCSW) must be digested in exactly the same
manner as a sample. A Blank Spike consists of 100 mL of reagent water spiked at the
levels detennined by the analyst as outlined in Section 7.3.

•~

8a... References

8.1 USEPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA
SW846, most recent version, Method 3010A.

Laucks Testing Laboratories, Inc.
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LAUCKS ICP Place a vin the box next to the
TESTING LABORATORIES, INC. DIGESTION LOG method nmonned.

SDG .. Dilcstllatt: datellime Digcst Rnish : daleltlme SW-346 3OIOA I CLP·wau:r I·
ADaIyIl: I / SW-346 3OSOA I CLP-soil I

Sample Final
Sample Size Volume Color Claritv Text Art Comments

ID (~:mL) (mL) Be! Aft Be! Aft

-

"

ChUa Digal R.Ii"'laiabed Dilal Accep&ed OiIal Diopooed Hot Piau
01 o.UI nm. : Analyst ADaMt . o.u Temperature "C

CIIItDdy I "

e__

••..

e~
Color
Clarity
TnlUn

Method No: LTL-7010
Revision: 2.
Date: 06/03/96
Page: 8 of 16
Replaces: LX-SW3010A

I-IUd,1-81_3-Y.now, 4-Greea,5~e,6-VIolet. '-While,S-~lI-Gny, la-Black, II<olortas
1-eJar,1-e1oudy,J-opaque .
'-Fine (powday), M-M..tlum (sandy), C-e....... (rodq) ArtIraeu: IrMYes". pn dacriptloa In the com_U Reid.

P:\METALSIBNOISIUG'DIG.D

Laucks Testing Laboratories, Inc.
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Start

Determine if
MSIQIpor'

MSlMSOare
r&qUirad for

analysis; LCS or
Blank Spike

Transfw sample
aliquot to beaker.

spike samples. add

cone:. HN03

Yes

Yes

C40I beakers. add
cone:. HN03 14 --1

Reheat. increase
tem~reto

creaI8 gentle reIIux
action

Heat to evaporatlltoI-_~
lowYOlume

•"
Yes

Heat and ~d cone:.
HNQ:, to complete

~.----I digllSlion. ... --1

evaporate to low
volume

No

No
C40I beakers. add

cone:. Hel and
reagent water.

reftUlC

.Yes

Add cone. Hel. liIlDr
if necessary and a.-~---.,.;

adjust volume

No

.•.,
.?, •
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ICP LCSW.

. .
The LCSW for the ICP digest was made by diluting 100 mLs of SPEX ICV-1 TM

solution to 1000 mLs with type II water.' A 100 mL aliquot of this. solution was then .'
digested. c

ICP Analytes

-~

Analyte Concentration in Analyte Concentration in
Digest (ppb) Digest (ppb)

AI 20000 Pb 500
Ba 20000 Mg 500000
Be 500 Mn 1500
Cd 500 Ni 4000
Ca 500000 K 500000
Cr 1000 Ag 1000
Co 5000 Na 500000
Cu 2500 V 5000
Fe 10000' Zn 2000
Sb 6000

Other Analytes .
Analyte Concentration in Analyte Concentration in

Digest (ppb) Digest (ppb)
As 1000 II 1000
Se 500

Tables based on a final volume of 100 mL.

Laucks Testing Laboratories, Inc.
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ICP Spikes
-

• The CLP spike solution for rcp digest was made by diluting 10 mLs of CLP
SPK-1™, 10 mLs ofCLPP-SPK-2™, and 10 mLs ofCLPP-SPK-3™ to 100

. with Type II water.

• Add 1000 J,JLs ofCLP spike solution to water·samples and 2000 J,JLs ofCL
spike solution to soil samples prior to digestion. - ...

.rcp Analytes

Analyte Concentration in Analyte Concentration in
Digest (ppb) Digest (ppb)

I Ag 50 Fe 1000

I AI 2000 Mn 500

I As 2000 Ni 500

I . Ba 2000 Pb 500

I Be 50 Se 2000

I Cd 50 Sb 500

I Co 500 TI 2000

I Cr 200 V 500

I Cu 250 Zn 500

Table based on a final volume of 100 mL for water digests, and 200 mL for soil digests

.-..'
Loucks Testing Laboratories, Inc.
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• Add the analytes from the two tables below into separate 100 mL volumetric
flasks which contain -50 mL ofType II water and 5 mL ofHN03.

.ICP-1

Analyte Volume Stock Concentration Spike Concentration
Sb 500 J,iL 1000 ppm 5 ppm
AI 5000 J,iL 1000 ppm 50 ppm
Ba 2000 J,iL 1000 ppm 20 ppm
Be 100 J,iL 1000 ppm 1 ppm
Cr 500 J,iL, 1000 ppm 5 ppm
Co 1000 J,iL 1000 ppm 10 ppm
Cu 500 J,iL 1000 ppm 5 ppm. ., Fe 2500 J,iL 1000 ppm 25 ppm
Mn 500 J,iL 1000 ppm 5 ppm
Ni 1000 J,iL 1000 ppm 10 ppm
V 1000 J,iL 1000 ppm 10 ppm

Zn 1000 J,iL 1000 ppm 10 ppm

ICP-2

Analyte Volume Stock Concentration Spike Concentration
Ag 500 J,iL 1000 ppm 5 ppm

--I'
Laucks Testing Laboratories, Inc.
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• Add 1000 J,.LL ofICP-l and 1000 J,.LL ofICP-2 spike solutions to water samples
prior to digestion. For soil samples, add 2000 J,.LL of each spike solution prior to
digestion. The final digest will contain: -

Concentration Concentration
Analyte in Digest Analyte in Digest

Sb ·50 ppb AI 500 ppb
Ba 200 ppb· Be· 10 ppb
Cr 50ppb Co 100 ppb
Cu 50ppb Fe 250 ppb
Mn 50ppb Ni 100 ppb-
V 100 ppb Zn 100 ppb

Ag 50ppb

Table based on final volume of 100 mL for water digests, and 200 mL for soil digests.

Laucks Testing Laboratories, Inc.
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PDCA
SPIKES and LCSW

The LCSW for the PDCA extraction was make by adding 10 mL SPEX
ICV-1 TM solution to 100 mL of Type II water prior to extraction. The spike was
made by adding 1000~ ofCLP SPK solution to a 100 mL aliquot of the sample
prior to' extraction.

ICP Analytes

e~ .•

Analyte
Cd
Co
Cu
Fe
Zn

Concentration
in Digest

50ppb
500 ppb
250 ppb

1000 ppb
50o"ppb

Analyte
Mn
Ni
Ag
V

Concentration
in Digest
500 ppb .
500 ppb

. 50 ppb
500 ppb

Graphite Furnace Analytes

Analyte
Pb
Se

Concentration
in Digest
500 ppb

2000 ppb

Analyte
TI

Concentration .
in Digest
2000 ppb

e,,-,

Tables based on a final volume of 100mL.

Lauch Testing Laboratories, Inc.
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1.1 This method is restricted to use by, or under the supervision of analysts experienced in
the technique described. Each analyst performing this method must have demonstrated
the ability to perform the described analysis.

. 1.2 This digestion procedure is used for the preparation of sediments, sludge, soils, and oils
for analysis by flame atomic absorption spectroscopy (FLAA), graphite furnace
absorption spectroscopy (GFAA), inductively coupled argon plasma spectroscopy (ICP),
or inductively coupled argon plasma mass spectrometry (ICP-MS). The procedure is a
hot acid leach for determination of available metals. - .

1.3 Samples prepared by Method 3051 using nitric acid digestion may be anatyzed by FLAA,
GFAA, ICP or ICP-MS for the following:

Aluminum Cadmium Iron Molybdenum Sodium
Antimony Calcium Lead Nickel Strontium

•• Arsenic Chromium Magnesium Potassium Thallium
Boron Cobalt Manganese Selenium Vanadium

-- Barium Copper Mercury Silver Zinc
Beryllium

1.4 This method is provided as an alternate to LTL-7011. It is intended to provide· a rapid
multielement aCid leach digestion prior to analysis by Flame Atomic Absorption(FLAA),
Graphite Furnace Atonric Absorption(GFAA), Inductively Coupled Plasma Emission
Spectroscopy, or Inductively Coupled Plasma Mass Spectroscopy(ICP-MS). Ifa
decomposition including Hydrochloric Acid is required for certain elements, it is
recommended that LTL-7011 be.used. The parameters which are quoted in this
procedure are those recommended by the manufacturer ofthe microwave digestion
system used, in order to be in compliance with SW-846 protocols.

~ Summary of Method

2.1 A representative sample ofup to O.5g is digested in_a Teflon vessel with 10 mL ofHN03

in a microwave unit. After cooling, the vessel contents are either filtered or allowed to
settle and diluted to volume and analyzed by an appropriate method.

e.,
Laucks Testing Laboratories, Inc.
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3.1 These procedures involve the use of strong and/or hot acid solutions. The analyst must

wear eye protection, a lab coat, and gloves to protect against burns.

3.2 Samples and spiking solutions may contain high levels of toxic metals and other
unknown constituents. The analyst must take every .precaution to avoid contact with
these potentially hazardous materials and should wash hands thoroughly. before eating or
leaving the laboratory.

3.3 Very reactive or volatile materials may create high pressures when heated; causing
the vessels to vent with potential loss of sample and analytes. Sampl~s that contain
carbonates or other carbon dioxide generating compounds may generate enough
pressure to vent the vessel. If this situation is antiCipated the analyst may wish to
use a smaller sample or an alternative digestion method.

~ Equipment

• MDS-2100 Microwave Digestion system, CEM
• 120 mL Teflon® vessels and caps, carousel
• 50 or 100 mL graduated cylinder, acid washed
• Glass funnels, acid-washed
• Filter paper, Whatman No. 41 or equivalent
• Sample digestate bottles, acid washed
• Analytical balance, capable ofweighing·± 0.01 g

Note: All glassware used for this digestion must be prepared by the method stated in
Inorganics Glassware Cleaning Procedures, LTL-7003.

All Teflon® vessels and caps are to be thoroughly rinsed with deionized water prior to
digestions and shaken to remove any· significant droplets in the vessels.

The microwave is to be calibrated according to the procedures stated in SW846 method
3051. The MDS-2IOO microwave, being designed with temperature control, does not
require the calibration outliiled in method 3051.

5&.. Reagents

5.1 Reagent Water - Reagent water will be interference free. All references to water in the
method refer to reagent water unless otherwise specified.

Laucks Testing Laboratories, Inc..
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5.2 Nitric acid (concentrated), RN03, ACS Reagent grade or better. Acid should be analyzed
to determine levels of impurities. If the method blank is less. than reporting limit then the
acid can be used.

~ Microwave Sample Digestion Procedure

See Appendix A for digestion log .
See Appendix B for flowchart
See Appendix. C for quality control solutions

6.1 Weigh a well mixed sample directly into the Teflon digestion vessel to the nearest O.Olg.
For soils, sludge and sediments, use no more than 0.50g. For oils, use no more--than
0.25g.

'.

6.3. Microwave

e..,

6.2 Add 10 mL of concentrated nitric acid to each vessel and cap hand tight. If a vigorous
reaction occurs with the addition of the acid, wait for the reaction to subside before
capping. For each microwave digestion run, the pressure c'ontrollid is to accompany the
sample that seems to have the most carbon. Weigh each capped vessel to the nearest 0.01
g.

6.3.1 MDS-2100 Microwave Digestion system, CEM

6.3.2 Place the carousel in the unit and attach the pressure control line to the digestion vessel
with the double ported lid. Run the heating program SW-3051 (temperature)..

Program SW-3051 (temperature) as follows:
-

Smge (1) (2) (3) (4) (5)
%POWER 100 0 0 0 0

PSI 70 0 0 0 0
RAMP 05:00 0000. : 0000 '0000 '0000
HOLD 04:30 0000 0000 0000 - 0000
TEMP 175 000 000- 000 000

Laucks Testing Laboratories, Inc.
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At the end of the microwave program, allow the vessels to cool in the unit for a minimum
of 5 minutes before removal to avoid possible injury ifa ves$el vents immediately after
microwave heating. Once they are at room temperature, weigh and record the weight of
each vessel assembly. If the weight of the sample plus acid has decreased by more than
10%, discard and prepare the sample again.

•
6.5 Uncap the vessels in a fume hood due to the likely presence of nitrogen oxide. Dilute

sample to 50 mL in a graduated cylinder and transfer the samples to an acid-cleaned
polyethylene bottle. Ifonly one graduated cylinder is used to volume all samples, the
blank is to be the final sample diluted to assure the absence of sample carry-over. If the
digested sample contains particulate which may clog nebulizers pr interfere with injection
of the sample into an instrument, the sample may be allowed to settle or be filtered. - -------------

6.6 The prepared samples are then transferred to the metals analysis department. The
digestion log is to reflect the time at the start and finish of the digest. In order to maintain
a strict chain of cUstody, the time and date when the digestates are relinquished to the
analysis department, as well as the initials of the analyst accepting the digest, are
recorded on the digestion log .

L... Quality Control

7.1 In each batch or SDG consisting of no more than 20 samples, a preparation blank is
created. The blank should be labeled on the digestate bottle in the following way: B,
date, M (microwave), S (soil) and the sequence number of the digestion. Example
B061598MSOI.

7.2 Spiked samples should be employed to determine accuracy. In each batch or SnG
consistinrrof no more than 20 samples, either matrix spike I sample duplicate (MSlDup)
or matrix spike Imatrix spike duplicate (MS/MSD) samples will be prepared. For
SW3051-specified quality control measures, MSlDup samples will be prepared in the
following way. Dispense a sample in triplicate. Two will be analyzed exactly as any

. other sample. The third must be spiked with the appropriate spike solutions, determined
by the analyst. All glassware and digestate bottles must be marked appropriately. If
MS/MSD samples are required instead of the SW84_6-specified MSlDup, both the second
and third aliquot must be spiked.

7.3 Determine the analytes required for analysis by consulting sample work order
information. The analyst must record the specific spiking solution(s) used, the volume(s)
of the solution(s), and the corresponding Metals Standard Logbook number(s) on the
digestion log as illustrated in Appendix C

Laucks Testing Laboratories, Inc.
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7.4 In each batch or SDG consisting of no more than 20 samples, prepare a Lab Control
Sample (LCSS) in exactly the same manner as a sample. All spikes and standard
reference materials must be recorded by the analyst on the digestion log. The record must
state the specific spiking solution used, the volume of the solutio~ and it's Metals
Standard Logbook number, and the lot number of any reference materials.

8... References

8.1 USEPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA
SW846, most recent versio~ Method 3051.

Laucks Testing Laboratories, Inc.
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Laucla SIABI fIMSB -
Testiug Laboratories, INC. DATE DATE METHOD - ANALYST ANALYSIS

TIME TIME
SDG#: SW846 Microwave

MATRIX: SOn. 3051 Digestiou

B Final T Bomb & Final 6. 6.
0 SampleID Samp Vol Color e Artifacts Sample Bomb (g) >0.5
m (g) (mL) I (g) (g) g'!
b t
#

Int Fin

-

,

~.

. .

•

Cbain Digest Relinquisbed Digest Accepted Digest Disposed
of DatelTime: Analyst :Analyst :Date

Custody I :

COLOR: 1" Red, 2 .. Blue, J .. Yellow, 4 ... Green,S" Orange, 6 .. Violet. 7 ... Wbite, 8" Brown,
9 .. Gray, 10" Black. 11 .. Colorless.

TEXTURE: F .. Fine (powdery), M ... Medium (Sandy), C:" Coane (Rocky).

Laucks Testing Laboratories, Inc.
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Appendix B, Flowchart for LTL-7012
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Place vessels in
carousel. Place
carousel in oven.

tta pressure
vessel to
pressure

controller line.

Heat according to
power program.

Allow samples to
cool to room

. temperature.

Weigh vessels.

Use blank
samples of

reagent H20 in
remaining vessels

Dilute & pour into
sample

containers.

Yes

SOP No:
Revision:
Date:
Page:
Replaces:
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sample.
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• The CLP spike solution for ICP digest was made by diluting 10 mLs ofCLPP~
SPK-1™;10 mLs ofCLPP-SPK-2™, and 10 mLs ofCLPP-SPK-3™ to 100 mLs
with Type IT water.

• Add 500 ~s of CLP spike solution to soil samples prior to digestion.

ICP Analytes

Analyte Concentration in Analyte Concentration in
Digest (J.1g/L) Digest (J.1g/L)

Ag 50 Fe 1000
Al 2000 Mn 500
As 2000 Ni 500
Ba 2000 Pb 500
Be 50 Se 2000
Cd 50 Sb 500
Co .- 500 TI 2000
Cr 200 V 500
Cu 250 Zn 500

Table based on a final volume of 50 mL for soil digests.

Laucks Testing Laboratories, Inc.
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• Add the analytes listed in the table below to a 100 mL volumetric flask which

contains -50 mL ofType II water and 5 m.L ofHN03•

Analyte
As
Pb
Se
TI

Volume
400~

200~

100 J.1L
500~

Stock Concentration
1000 mg/L
1000 mg/L .
1000 mg/L ....

1000 mgIL

• Dilute to 100 mL'with Type II water. This spike solution now contains:

4.0 mg/L
2.0 mg/L
1.0 mg/L
5.0 mgIL

Arsenic
Lead
Selenium .
Thallium ••

• Add 500~ of Spike Solution to soil samples prior to digestion.

Laucks Testing Laboratories, Inc. ••
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1. Introduction and Scope
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1.1. This method is an acid digestion procedure used to prepare sediments, sludges, and soil
samples for analysis by flame or furnace atomic absorption spectroscopy (FLAA and GFAA,
respectively) or by inductively coupled argon plasma spectroscopy (lCP) or inductively
coupled argon plasma spectroscopy - mass spectrometry (lCP-MS). Samples prepared by
this method may be analyzed by ICP for all the listed metals, or by FLAA or GFAA as
indicated below (see also step 2.1):

FLAA/ICP-AES GFAA/ICP-MS
Aluminum Magnesium Arsenic
Antimony .Manganese Beryllium
*Arsenic Molybdenum Cadmium
Barium Nickel Chromium
Beryllium Potassium Cobalt
Cadmium *Selenium Iron
Calcium Silver Lead
Chromium Sodium Molybdenum
Cobalt Thallium Selenium
Copper *Tin (FLAA only) *Tin (lCP-MS only)
Iron Vanadium Thallium
Lead Zinc

* Although Arsenic and Selenium (analyzed by FLAAlICP) and Tin
(analyzed by FLAA or ICP-MS) are not listed in the original SW846
document as analytes that may be analyzed from samples prepared by
Method 3050B, Laucks has demonstrated adequate recovery for these
analytes from this digestate.

Laucks Testing Laboratories, Inc.
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2. Summary of Method

'..
2.1 A representative 1. to 1.5g sample is digested in nitric acid and hydrogen peroxide. The

digestate is then either reduced to a low volume or refluxed with hydrochloric acid.
Hydrochloric acid is used for flame AA and ICP analyses only. Dilute hydrochloric acid is
used as the final reflux acid for (1) the ICP analysis of As and Se, (2) the flame AA or ICP
analysis of Ag, AI, Ba, Be, Ca, Cd, Co, Cr, Cu, Fe, K, Mg, Mn, Mo, Na, Ni, Pb, Sb, Sn, TI,
V, and Zn: The hydrochloric acid step is omitted for the furnace AA analysis of As, Be, Cd,
Cr, Co, Fe, Pb, Mo, Se, and Tl. The diluted samples have an approximate acid co~centration

of5% (v/v).

3. Safety Procedures

3.1 . These procedures involve the use of strong and/or hot acid solutions. The analyst must
wear eye protection, a lab coat, and gloves to protect against bums.

3.2. These procedures involve hotplates which may present the danger of bums from heated
surfaces and electrical hazards. The analyst must take appropriate caution to avoid injury
from these sources.

3.3. Samples and spiking solutions may contain high levels of toxic metals and other
unknown constituents. The analyst must take every precaution to avoid contact with these
potentially hazardous materials and should wash hands thoroughly before taking any breaks,
eating, or going home for the day.

3.4. Fertilizer samples are chemically complex matrices and should be handled with extreme
caution. Many components found in fertilizer are highly reactive to acid and all acid
additions should be made with special care, in a hood, standing back from the sample. Also,
these samples have been known to "pop" or explode during heating, so care should ,be taken
not to stand close to or have any body part over the samples while they are being heated.

4. Equipment

• 250-mL Erlenmeyer flasks or equivalent, acid-washed
• Analytical balance capable of accurately weighing to the nearest 0.01 g
• Reflux caps fitted for Erlenmeyer flasks, acid-washed
• Eppendorf or other micropipets
• Hot plate or equivalent heating source, adjustable and capable of maintaining a

temperature of 90-95° C
• 100-mL graduated cylinder, acid-washed

Laucks Testing Laboratories, Inc.
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• Filter paper, Whatman No. 41 or equivalent
• Glass funnels, acid-washed
• 100-mL volumetric flasks, acid-washed
• Sample digestate bottles, acid-washed
• Thermometer
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Note: All glassware used for this digestion must be prepared by the method stated in
Inorganics Glass Cleaning Procedures, SOP #: LTL-7003.

5. Reagents

5.1 Reagent Water. Reagent water will be interference-free deionized water. All references
to water in the method refers to reagent water unless otherwise specified.

5.2 Nitric acid (concentrated), HN03, ACS Reagent grade or better

5.3 Hydrochloric acid (concentrated), HCI, ACS Reagent grade or better

5.4 Hydrogen peroxide (30%), H202, ACS Reagent grade orbetter

The method blank prepared along withthe samples is used as a contamination check. Since the
holding time for all analytes associated with this method have a holding time of 6 months,
repreparation would not be an issue if contamination was traced to a specific reagent.

6. Acid Digestion Procedure

See Appendix A for digestion logs.
See Appendix B for flowchart.
See Appendix C for Quality Control solutions
See Appendix D for Procedure Checklist

6.1 Mix the sample thoroughly to achieve homogeneity. For each digestion procedure, weigh
1.00-1.50 g of sample to the nearest 0.01 g directly into an Erlenmeyer flask. For samples
with low percent solids, a larger sample size may be used to attain the equivalent of 1.00-1.50
g dry basis as long as digestion is completed. Add appropriate spiking mix aliquots to QC
samples at this point.

6.2 Place the reflux caps on the flasks, add 5 mL of concentrated HN03, 5 mL H20 and mix
the slurry. Heat the. samples to 95° C and reflux without boiling for 15 minutes. Allow the
samples to cool. Record the temperature in the digest log. Add 5 mL of concentrated HN03,

heat 30 min and allow the samples to cool. If brown fumes are generated continue to add

Laucks Testing Laboratories, Inc.
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acid, heat and cool until fumes are no longer emitted. Reflux the samples for two hours or
allow them to evaporate to 5 mL with reflux caps. Allow the samples to cool.

6.3 Add 2 mL water, 3 mL 30% H202, heat for 10 minutes and cool the samples. Add 1 mL
30% H202, reflux for 10 minutes and allow the samples to cool. Repeat the addition of 1 mL
H20 2 and heat until effervescence is minimal or a maximum of 10 mL H20 2 is added. Make
sure that sample losses do not occur due to excessive effervescence. Reduce the sample to 5
mL.

6.4 If the sample is being prepared for GFAA or ICP-MS analysis then skip this step
otherwise add 10 mL of concentrated HCI. Heat the sample for 15 minutes and allow it to
cool.

6.5 Dilute the sample to 100 mL with water in a graduated cylinder and place in an acid-
washed digestate bottle. If only one graduated cylinder is to be used to measure all samples,
then bring the blank to volume after the rest of the samples. This will help to determine if
their is any sample carry over contamination.

Note: If a sample is allowed to go dry at any stage of the digestion
procedure, the sample must be discarded and redigested.

6.6 If silicates or other insoluble material that could clog the nebulizer or the graphite furnace
autosampler are present in the samples, allow the samples to settle overnight priorto
analysis. If there is concern that the insoluble material will not settle out of solution filter the
sample with Whatman No. 41 or equivalent filter paper.

6.7 In the digestion log record the start date/time, finish date/time, and the date/time
digestates are relinquished. Transfer the samples to the metals analysis department. Have the
analyst accepting the digestates initial and date the digestion log -~, __._ _

7. Quality Control

7.1 In each batch or SDO consisting of no more than 20 samples, a preparation blank is
created. This consists of an empty, acid-washed Erlenmeyer flask to which the appropriate
reagents are added and digested in exactly the same manner as a sample The blank should be
labeled on the digestate bottle in the following way: B, date, instrument, S or W (for soil or
water) and the sequence number of the digestion. Example: B1117941CPSOI.

7.2 Spiked samples should be employed to determine accuracy. In each batch or SDO
consisting of no more than 20 samples, either matrix spike 1sample duplicate (MSlDup) or
matrix spike 1matrix spike duplicate (MSIMSD) samples will be prepared. For SW846-

Laucks Testing Laboratories, Inc.
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specified quality control measures, MS/Dup samples will be prepared in the following way.
Dispense one sample in triplicate. Two will be digested exactly as any other sample. The
third must be spiked with the appropriate spike solutions determined by the analyst, and then
treated as any other sample. All glassware and digestate bottles must be marked
appropriately. If MS/MSD samples are required instead of the SW846-specified MSlDup,
both the second and third aliquots must b~ spiked and all glassware and digestate bottles
marked appropriately. See Appendix C for instructions on the preparation and use of QC
solutions.. Spiking levels presented are to be used only as guidance. The actual analytes and
concentrations may vary..

7.3 Determine the analytes required for analysis by consulting sample work order
information. Each spiking solution is given its own unique number according to the page and
line of the standards logbook which it is entered into. This number and the volume dispensed
must be clearly recorded on the digestion log. A sample page from the standards logbook is
included in the Appendix C.

7.4 In each batch or SDG consisting of no more than 20 samples, either a Blank Spike (BLK
SPK) or a Laboratory Control Sample (ICP or OF LCSS) must be digested in exactly the
same manner as a sample. A Blank Spike consists of an empty, acid-washed Erlenmeyer
flask to which the appropriate spikes (determined as outlined in Section 7.3) aria reagents are
added. The Certified Value and Advisory range for each analyte in a particular LCSS can be
accessed from the Quality Control Database.

8. References

8.1 USEPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA
SW846, most recent version, Method 3050B.
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Artifacts: If "Vts", give description In the comments field.

Color
Clarity

LAUCKS ICP Place a -J in the box next to the
TESTING LABORATORIES, INC. DIGESTION LOG method perfonned.

Dietst start: date/time Dieest finish: date/time SW-8463005A ILM04.0-water
SDG #: SW-846 30 IOA ILM04.O-soil

Analyst: SW-8463050A SW-84630508

Sample Final
Sample Size Volume Color Claritv Text Art Comments Bottle

ID (l!:mL) (mLl Bef Aft Bef Aft #

.

:

- . . " ;..... ........

Chain Digest Relinquished Digest Accepted Digest Disposed Hot Plate
of Date I Time: Analyst Analyst Date Temperature. DC

Custody

Reagents I HNO) HCI H:O,
Lot Number

t=Red. 2=Blue. 3=Yellow. 4=Green. S=Orange. 6=Violet. 7=White. 8=Brown, 9=Grey, to=Btack. tt=Colorless
t=Clear. 2=Cloudy. 3=Opaque
P:\metals\bnchshee\lc:pdig.doc

Texture F=Fine (powdery). M=Medium (sandy), CcCoarse (rocky)
P:\metals\bnchshee\icpdig.doc

01

02

03

04

05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

•
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02

03

04
05

06

07

08

09

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

LAUCKS GRAPHITE FURNACE Place a "j in the box next to th~
TESTING LABORATORIES, INC. DIGESTION LOG method perfonned.

Dil!est start: date/time Dil!est finish: date/time SW-8463020A ILM04.0-water I
SDG 1/: SW-846-7060A ILM04.0-soil ..1

Analyst: , SW-8463050A SW-84630

Final '-Sample
Sample Size Volume Color Claritv Text Art Comments Rotlle

ID (e:mL) (mL) Bef Aft Bef Aft #

.~'"

-

'. .. .- .;..... ...~

Chain Digest Relinquished Digest Accepted Digest Disposed Hot Plate
of Date / Time: Analyst Analyst Date Temperature. ·C

Custody

Reagents IHNO) IHCI IHzOz :-:'-.
Lot Number

Color I=Red. 2=8Iue. 3=Yellow. 4=Green. S=Orange. 6=Violet. 7=White. 8=8rown. 9=Grey, lO=Black, ll=Colorless
Clarity 1=C1ear. 2=Cloudy. 3=Opaque
Texture F=Fine (powdery), M=Medium (sandy). C=Coarse (rocky) Artifacts: If"Yes", give description in the comments field.

P:\metals\benchsee\gfdig.doc
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Method No:
Revision:
Date:
Page:

Replaces:

LTL-70I5
1

3/20/00
11 of23

o

I

.;.' .

Laucks Testing Laboratories, Inc.



Method No:
Revision:
Date:
Page:

Replaces:

LTL-7015~
1

3/20/00

12 of2~ •

Determine if
MS/Dup or

MS/MSD are
required for

analysis; LCS
or blank spike

Mix sample;
weigh out-1
gm. for each

digestion

Yes

Add conc.

HN03 and
reagent

water; reflux

Add
concentrated

HN03;
reduce

volume to 5
mls.

Yes

Yes

.--

No

Add HCI and
reagent

water; reflux

Yes

ICP or FAA
analysis

Samples
ready for
analysis.

GFAA analysis

Dilute with
reagent

water; filter if
necessary

Add reagent
water and

H202; reflux

r----:...-----------''' ........
Continue adding

H20 2; reduce
volume to 5 mls.
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ICPSpikes

• The CLP spike solution for ICP digest was made by diluting 10 mLs ofCLPP
SPK-PM, 10 mLs ofCLPP-SPK-2™, and 10 mLs ofCLPP-SPK-3™ to 100 mLs

. I

with Type II water.

• Add 1000 JlLs of CLP spike solution to water samples and 2000 JlLs of CLP
spike solution to soil samples prior to digestion.

ICP Analytes

Analyte Concentration in Analyte Concentration in
Digest (ppb) Digest (ppb)

Ag 50 Fe : 1000
Al 2000 Mn 500
As 2000 Ni 500
Ba - 2000 Pb 500

..
.~ ", -.Be 50 Se 200o_, ,.' ......

Cd 50 Sb 500
Co 500 TI 2000
Cr 200 V 500
Cu 250 Zn 500

Table based on a final volume of 100 mL for water digests, and 200 mL for soil digests.

Laucks Testing Laboratories, Inc.
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• Add the analytes listed in the table below to a 100 mL volumetric flask which
contains -50 mL of Type II water and 5 inL ofHN03_

Analyte
As

.Pb
Se
TI

VOlume
400 ilL
200 ilL
100 ilL
500 ilL

Stock Concentration
1000 ppm
1000 ppm
1000 ppm
1000 ppm

• Dilute to 100 mL with Type II water. This spike solution now contains:

4.0 ppm
2.0 ppm
1.0 ppm
5.0 ppm

Arsenic
Lead
Selenium
Thallium

•

• . Add 1000 ilL of Spike Solution to water samples and 2000 ilL to soil samples
prior to digestion.

";..' . ,.,- .

Laucks Testing Laboratories, Inc.
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ICP
CLP-LOW SPIKES

• Add the analytes from the two tables below into separate 100 mL volumetric
flasks which contain -50 mL of Type II water and 5 mL ofHN03.

ICP-1

Analyte
Sb
Al
Ba
Be
Cr
Co
Cu
Fe
Mn
Ni
V

Zn

Analyte
Ag

Volume
500 ilL

5000 ilL
2000 ilL

. 100 ilL
500 ilL

1000 ilL
500 ilL

2500 ilL
500 ilL

1000 ilL
1000 ilL
1000 ilL

Volume
500 ilL

Stock Concentration
1000 ppm
1000 ppm
1000 ppm
1000 ppm
1000 ppm
1000 ppm
1000 ppm
1000 ppm
1000 ppm
1000 ppm
1000 ppm
1000 ppm

ICP-2

Stock Concentration
1000 ppm

Spike Concentration
5 ppm

50 ppm
20 ppm

1 ppm
5 ppm

10 ppm
5 ppm

25 ppm
5 ppm

10 ppm
10 ppm
10 ppm

Spike Concentration
. ..." ~ ...- .

5 ppm

• Add 1000 ilL ofICP-1 and 1000 ilL ofICP-2 spike solutions to water samples
prior to digestion. For soil samples, add 2000 ilL of each spike solution prior
to digestion. The final digest will contain:

Analyte
Sb
Ba

Concentration
in Digest

50ppb
200 ppb

Analyte
Al
Be

Concentration
in Digest
500 ppb

10 ppb

Laucks Testing Laboratories, Inc.
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Cr
Cll
Mn
V

Ag

50 ppb
50 ppb
50 ppb

100 ppb
50ppb

Co
Fe
Ni
Zn
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100 ppb
250 ppb
100 ppb
100 ppb
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Table based on final volume of 100 mL for water digests, and 200 mL for soil digests.

. .. . :.-..... ...., .
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• Add the analytes listed in the table below to a 100 mL volumetric flask which
contains .-50 rnL of Type II water.

Analyte
As
Se
TI
Pb
Cd

Volume
100 JlL
500 JlL
500 JlL
250 JlL
100 ~L

Stock Concentration
1000 ppm
1000 ppm
1000 ppm
1000 ppm
1000 ppm

Spike Concentration
1000 ppb
5000ppb
5000 ppb
2500 ppb
1000 ppb

" -'--"
,"

... /

• Add 1000 JlL of Spike Solution to water samples and 2000 JlL to soil samples
prior to digestion. The final digest will contain*:

10 ppb Arsenic
50 ppb Selenium
50 ppb Thallium
25 ppb Lead
10 ppb Cadmium

;. .

*Based on 100 mL final volume for water digests and 200 mL for soil digests.

Laucks Testing Laboratories, Inc.
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.The LCSW for the ICP digest was made by diluting 10 mLs of CLP-SPIKE and
50 mLs ofLTL-6 solutions, and 2 mLs of cone. HN03 to 1000 mLs with type II
water. A 100 mL aliquot of this solution was then digested.

ICP Analytes

Analyte Concentration in Analyte . Concentration in
Digest (ppb) Digest (ppb)

Al 2000 Pb 500
Ba 2000 Mg 50000
Be 50 Mn 500
Cd 50 Ni .500
Ca 50000 K 50000
Cr 200 Ag 50
Co 500 Na 50000
Cu 250 V 500
Fe 1000 Zn 500
Sb 500

Other Analytes ";.' ..., .

••

Analyte Concentration in Analyte Concentration in
Digest (ppb) Digest (ppb)

As 2000 TI 2000
Se 2000

Tables based on a final volume of 100 mL.

Laucks Testing Laboratories, Inc.
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Graphite Furnace LCSW

• Add the analytes listed in the table below to a 100 mL volumetric flask which
contains .....50 mL of Type II water and 2 mL ofHN03. Dilute to volume with
Type II water.

Analyte
As
Pb
Se
TI
Cd

Volume
500 ilL
500 ilL
250 ilL
250 ilL
100 ilL

Stock Concentration
1000 ppm
1000 ppm
1000 ppm
1000 ppm
1000 ppm

• Dilute to 100 mL with Type II water. This LCSW stock solution now contains:

5.0 ppm Arsenic
5.0 ppm Lead ••2.5 ppm Selenium
2.5 ppm Thallium
1.0 ppm Cadmium

The LCSW for the GFAA digest was made by diluting 10 mLs of LCSW stock
solution and 20 mLs of conc. HN03 to 1000 mLs with type II water. A 100 mL
aliquot of this solution was then digested.

Graphite Furnace Analytes
. ~~ '.......

Analyte Concentration in Analyte Concentration in
Digest (ppb) Digest (ppb)

As 50' TI 25
Pb 50 Cd 10
Se 25

Tables based on a final volume of 100 mL.

Laucks Testing Laboratories. Inc.
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The LCSW for the PDCA extraction was make by adding 10 mL SPEX
ICV-1 ™ solution to 100 mL of Type II water prior to extraction. The spike was
made by adding 1000 JlL ofCLP SPK solution to a 100 mL aliquot of the sample
prior to extraction.

ICP Analytes

Analyte
Cd
Co
Cu
Fe
Zn

Concentration
in Digest

50ppb
500 ppb
250 ppb

1000 ppb
500 ppb

Analyte
Mn
Ni
Ag
V

Concentration
in Digest
500 ppb
500 ppb
50 ppb

500 ppb

Graphite Furnace Analytes

Analyte
Pb
Se

Concentration
- in Digest

500 ppb
2000 ppb

Analyte
TI

Concentration
in Digest
2000 ppb

• - .0, ",;.."' .....

•

Tables based on a final volume of 100 mL.
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SW846-3050B
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•

ICPIFAA

1.0-2.0g Sample
Add Spikes
5 mLH20

5 mLHN03

Heat 15 min
Cool~

5 mLHN03

Heat 30 min
Repeat (5 mL HN03) until

no brown fumes exist
Reduce to 5 mL at-heat 2

hours
Cool

2 mLH20
3 mL H20 2

Heat until effervescence
subsides

Cool
.' Repeat with 1 mL aliquots
"H20 2 until effervesence is

minimal or 7 times
Reduce to 5 mL or heat 2

hours
Cool

10 mL HCI
Heat 15 min

Cool
Final Volume 100 mL

GFAA/lCP-MS

1.0-2.0g Sample
Add Spikes
5 mLH20

5 mL RN03

Heat 15 min
Cool

5 mLHN03 .

Heat 30 min
Repeat (5 mL HN03) until

no brown fumes exist
Reduce to 5 mL or heat 2

hours
Cool

'.
2 mLH20
3 mL H20 2

Heat until effervescence
subsides

Cool
Repeat with 1 mL aliquots
H20 2 until effervesence is

minimal or 7 times
Reduce to 5 mL or heat 2

hours
Cool

Final Volume 100 mL
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.L Introduction and Scope

1.1 Purpose
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1.1.1 The purpose of this SOP is to define the operation of the Jarrell-Ash Enviro 36 (JA36)

ICP and any tasks associated with the operation of the instrument. Specific QC
requirements and method protocols are listed in their respective SOPs.

2. Equipment List and Standards

oJarrell-Ash Envir036 simultaneous ICP with autosarnpler
oCalibration standards
oStandard reference materials
oCoolant circulator
oPump and nebulizer tubing
o13 x 100 mm disposable culture tubes

2.1 Standards

2.1.1 All standards are made in deionized water acidified with 5% HCI and 1% HN03. Each
completed standard contains 50 pptn of Scandium internal standard. Expiration dates for
the standards are based on th~ expiration date of the purchased stock standard solutipn.
Daily working standa~ds are made up as needed.

2.1.2 The standards used for routine ICP operation are:

oA Blank Standard

oA High Standard

oMid range standards(for SW846 6010 A only)

OCCB (continuing calibration blank)

oCCY(continuing calibration verification)

oICB (Initial Calibration blank)

oICV (Initial calibration verification)

oICSA (interference check sample A)

oICSAB (interference check sample B)

oCRI (low detection limit sample)

Laucks Testing Laboratories. Inc.
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2.1.3 Additionally, every quarter an IDL standard is analyzed, on three non-consecutive days.
The exact concentrations of the IDL standards are listed in appendix 2. Annually, the
MDL standard is digested and analyzed as part of an MDL study. The concentration of
the MDL standard used for the study is documented in the MDL study file.

3. Safetv precautions and Waste Disposal

3.1 Safety Precautions

3. 1.1 All standards, samples and sample solutions should be handled as if they are hazardous
substances.

• Sample digests are acid solutions, use routine acid handling care.

• Concentrated metals standards should be handled with care so that none are absorbed
through the skin.

3.1.2 Refer to the instrument manufacturer's manual for routine instrument precautions.

3.1.3 Do not look directly at the torch without the polarizing shield as the UV rays emitted will
cause eye damage.

3. 1.4 Do not try to operate the instrument with the front door of the torch compartment open
by bypassing the interlock.

3. 1.5 Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component or with
high pressure gas and have the potential to do hann if not used properly.

3. 1.6 Electrical shock - All instruments present the possibility of electrical shock The operator
should take all precautions including ensuring that all instruments are operated with fully
grounded power outlets, turning off the instrument and disconnecting the instrument from
the electrical power supply before working on any electrical components, etc.

• Do not attempt to change the power amplifier tube as extremely high voltage may cause
electrical shock. Call service engineer to perfonn this task.

• Do not remove any panels of the RF generator as exposure to microwaves will occur.

Laucks Testing Laboratories. Inc.
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3.2.1 .Waste is collected in the carboy under the torch compartment. Empty as necessary.
Always leave about six-inches of waste in the bottom.

3.2.2 Waste segregation and disposal from the point of collection is further covered in the
Laucks SOP on Waste Segregation and Disposal.

4. Calibration and Oualitv Control

4.1 Calibration Procedure

4.1.1 A SPEX multi-element standard and a Blank standard are used to calibrate the instrument.
If running in the autosampler mode, the standards are included at the beginning of the
autosampler table.

4.1.2 In the manual mode, select Operation from the main menu then select Analvsis.

4.1.3 Enter the name of the method used or accept the default method. Press F3 for
standardization.

4.1.4 Use the arrow keys to highlight the name of the standard. Aspirate the standard and press
"F 1" (run). Repeat until all standards have been run. Press "F9" twice to return to the
analysis menu.

4.2 Quality Control and Limit Check Tables

Note: These tables are method specific (SW846, 200.7 and CLP) and must be applied
appropriately.

4.2.1 Quality control check tables are used with QC samples. They contain the true values of
the ICYs, the acceptable range of the results according to the method being run, and the
units of comparison: percent or absolute. QC Check tables are only used when a sample is
defined as a QC sample. .

4.2.2 Limit check tables are used with analytical samples and with blank samples (i.e. ICBs and
CCBs). The control limits for blanks are dependent on the method being run. They are
generally defined as being the absolute value of the result. They should not exceed the
reporting limit. For analytical samples their upper range is set as the linear range of the
instrument or the level of the high standard, depending on the specifications of the method .•...'..)
being run. The lower limit is set at the negative reporting limit, again-method specific.

Laucks Testing Laboratories. Inc.



SOP No:
Revisien:
Date:
Page:
Replaces:

LTL-7101
...
.)

2/4/98 .

70f28
rev. 2

••

4.2.3 Method infonnation and the QC and Limit tables for each method can be found in
Appendix 3.

5. Operation procedures .

5.1 Startup

• The argon tanks, located in the warehouse, are connected to a delivery manifold that will
allow a continuous flow of argon as long as there is 90 psi available in a tank. The line
in pressure regulator is located behind the instrument and is to be adjusted to 50 psi.

• Check pump tubing to see if it is flat or crimped. Change if necessary. Check all
connections to see if any blockage exists and if clogs are found, remove them by
disconnecting the tubing and flushing with DIW or by using a cleaning wire.

• Tum on control and line breakers on the RF generator.

• Tum on the computer power strip and the power strip attached to the autosampler can.

• Tum on the torch, auxiliary, and sample argon toggles on the front ofthe instrument.
Let the argon purge through the system for about 3 minutes.

• Settings: torch=18
aux=0.5
samph~=0.65.

•

• At the computer select OPERATION, ANALYSIS, accept the default method, and at
the command line type iara <ENTER>.

• Stretch the rinsate pump tubing into place, set the pressure plate, and tum on the
peristaltic pump.

• Prior to igniting the torch aspirate rinse water into the nebulizer. Observe the spray
chamber to ensure the aspirated solution is being nebulized.

• Tum off the sample argon toggle to halt gas flow into the nebulizer.

• Press the red RF ON button, then tum the power knob until the forward power reads
about 0.5 on the meter. .

Laucks Testing Laboratories, Inc.
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5.2

• Press the ignite button to light the torch. If the torch does not light the first time try
again. If it still does not light, adjust the forward power slightly higher until the torch
lights while pressing the ignite button. The torch is lit when white streams appear at the
top of the torch.

• Slowly increase power until a plasma forms (white "flame"). This will be accompanied
by "popping" sounds as the plasma begins to form.

• If the torch appears yellow-orange during this process, depress the blue RF OFF button
immediately and turn the power knob back to the off position. This yellow-orange color
means that the torch is overheating. See the manufacturers manual, page 14, for
corrective action.

• Adjust the forward power to 1.1 KW.

• Switch the automatic power toggle from manual to automatic.

• Slowly turn the power knob fully clockwise.

Automatic Profiling

• Select OPERAnON from the main menu.

• Select ANALYSIS from the menu.

• Accept the default method.

• Set the 5 ppm Mn profiling solution on the autosampler tray at rack #2 position 75 (the
white dotted circle). At the command line of the software type iasrn2srt70ma75
<ENTER>. Translation: Initialize Autosampler, Set Rack Number 2, Set Rack Type
70, Move Autosampler to position #75.

• Select F5 (Profile) from the. function keys.

• Select F3 (Automatic) from the function keys.

• Type in a 40 second flush time.

• Press Fl (Run) from the function keys.

Laucks Testing Laboratories, Inc.
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• If the peak is between 0.1 and -0.1, the instrument is profiled. If the peak is outside of
this range a manual profile is required.

5.3 Manual Profiling

• With the Mn standard still being aspirated, select Fl (manual profile) from the Profile
menu.

• Moving the micrometer screw, maximize the reading on the profile meter.

• Move the micrometer screw clockwise until the profile meter reads less than 70% of the
maximum. Record the value of the micrometer screw..

;

• Continue moving the micrometer screw counterclockwise, past the maximum reading on
the profile meter, until the profile meter once again reads less than 70% of the maxiinum.
Record the value of the micrometer screw.

• Determine the average of the two values.

• Set the micrometer at the average value by moving the screw in a counterclockwise
direction.

• Repeat the auto-profile to check the peak position.

5.4 Analytical Operation

5.4.1 All analytical solutions aspirated into the ICP must contain 50 ppm Sc. 50 J..lL of 10000
ppm scandium is added to a 10 ml aliquot of sample. If samples are to be run manually
aspirate right out of the tube. If they are to be included in an autosampler run, pour the
sample into a culture tube and load the tube into the appropriate spot in the autosampler
tray.

5.4.2 If samples are to be run in the autosampler mode it is necessary to set up the autosampler
table. From the menu choose Autosampler setup. Select the table name. Press
"F1"(edit autosampler table). Type in the sequence of samples.

5.4.3 To analyze samples in the manual mode it is necessary to be in the Analvsis menu. After
the instrument has been calibrated, press "F2". Fill in the requested information. Aspirate
the ICV. Press "Fl "(run). For the ICB, use "F4"(Blank sample). For analytical samples
use "Fl "(analyze). Repeat for additional reference samples and then for "real" samples.

Laucks Testing Laboratories, In.c.
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5.4.4 To analyze samples in the autosampler mode it is also necessary to be in the Analvsis
menu. Enter the desired method or accept the default Method. Calibration will be done
by the autosampler table. Press "F9"(Autosampler). Type in the na~e of the autosampler
table and press the "ENTER" key. Verify that the standards and the samples are in the
correct positions. Press" F1"(start). .

5.4.5 For more details on creating Tables and Methods refer to the Operators Manual for the
ICP.

5.5 Shutdown Procedure

5.5. 1 Turn the power knob on the RF generator off (left) and press the red reset button when
the alarm sounds. Press the blue RF OFF button. Then flip the toggle switch for the
automatic power control to the manual position.

5.5.2 The control and line breaker switches only need to be turned off for weekends or if the
instrument is not going to be used the next day. This should be done after the RF power
has been off for at least 5 minutes.

5.5.3 Turn off the power strip on the autosampler cart.

5.5.4 Release the pressure plates on the peristaltic pump and unhook the pump tubing.

5.5.5 Turn off the torch, auxiliary, and sample argon toggles on the front of the instrument.

5.5.6 If the computer will not be used, turn off the master switch on the computer power strip.

6. Reports

6.1 Results

6.1.1 All Results are organized into Data packets. The format of each packet is dependent on
the method and protocol required for that specific job. Details for method specific reports
can be found in the method SOP.

6.2 Quality Control Reports

6.2.1 All results for quality control tests are entered into the lab data base using the Quality
Control database QC_DB. Printouts of all. data entered must be included in the data

Lallcks Testing Laboratories, Inc.
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packet. The routine minimum is a method blank report, and an MSIMSO or MS/duplicate
report. Many analyses will also require an SRM (LCSS), blank spike (LCSW) orother
report. The recovery values for Ag,Al,Cr,Cd and B in the LCSS and LCSW are plotted
on control charts.

6.2.2 Method specific QC requirements are listed in the Method SOP.

7. Ouarterlv and Yearlv Procedures

7.1 Instrument Detection Limits (IDLs)

7.1. 1 For complete details on performing IDL studies refer to Laucks SOP LTL-l 0 II. In brief,
IOLs for each analyte are determined quarterly by analyzing a "sample" seven consecutive
times. This is done on three non-consecutive days. Calculate the standard deviation of
the seven results on a given day. Add the standard deviations from the three days and the
result is the IOL. The IOL solution is at a concentration of 3-5X the expected IDL. The
IOL standard is not digested. The exact concentrations for the IDL standard are listed in
Appendix 2 of the SOP.

7.2 Method Detection Limits (MDLs)

7.2.1 For complete details on performing IDL studies refer to Laucks SOP LTL-lOll . In brief,
NIDLs for each analyte are determined yearly by analyzing seven replicates of a digested
solution. NIDLs are run according to the Laucks SOP on NIDL determinations using the
appropriate method. The NIDL solution concentration is documented in the NIDL study
file.

7.3 Linear Range

7.3.1 CLP and EPA 200.7 - Linear ranges for each analyte are determined by analyzing a high
concentration "~ample". The analytically determined concentration must be within 5% of
the true value. The true value is the upper limit of the ICP linear range. Linear range
must be verified quarterly. A list of the Iep linear ranges can be found in Appendix 2 of
this documC¥nt.

7.3.2 SW846 6010B - The upper limit of the linear dynamic range must be established by
running a multi-point calibration using 4 standards and then running an upper range
standard. The upper range limit should be an observed signal with no more than a 10%

Lauc'ks Testing Laboratories. Inc.
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variation from the true value of the upper range standard. Linear range must be checked

every six months.

7.4 Interelement Correction Factors (lEes)

7.4.1 Interelement correction factors are determined by analyzing single element, high
concentration samples. The apparent concentration of an analyte divided by the
concentration of an interfering analyte run at 100 ppm, gives the required correction for
that analytelinterfering element'combination. This must be verified and updated for all
analytes and all interfering elements every six months.

Laucks Testing Laboratories, Inc.
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ELEMENT ICAL STD ICV CCV ICSA ICSAB CRI

A2 1.0 0.6 0.5 - 1 0.02

Al 20. 12 10 500 500 -
As 1.0 2.6 2.5 - 1 0.02

Ba 20. 12 10 - 0.5 -
Be 0.5 0.3 0.25 - 0.5 0.01

Ca 50. 300 25 500 500 -
Cd 0.5 0.3 0.25 - 1 0.01
Co 5.0 3 2.5 - 0.5 0.10

Cr 1.0 0.6 0.5 - 0.5 0.02

Cu 2.5 1.5 1.25 200 0.5 0.05
Fe 10. 6 5 - . 200 -
H2 2.0 .2 1 - - -
K 50. 300 25 500 - -

M2 50. r300 25 - 500 -
Mn 1.5 0.9 0.75 - 0.5 0.03

Na 50. 300 25 - - -
Ni 4.0 2.4 2 - 1 0.08
Pb 0.5 2.3 1 - 1 0.056

Sb 6.0 3.6 3 - - 0.12

Se 0.5 2.3 2.5 - 1 0.01
TI 1.0 0.6' 5 - 1 0.02
V 5.0 3 2.5 - 0.5 0.10

Zn 2.0 1.2 1 - 1 0.04
Mo 5.0 10 2.5 - - -
B 5.0 10 2.5 - - .,.

* ICV and CCV have different stock solutions

Laucks Testing Laboratories, Inc.
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Appendix 1. cont.

Concentration of analytes for SW846 6010A calibration standards in mg/l

ELEMENT Std 1 . Std 2' Std 3 Std 4
(low std) (mid std) (mid-hi std) (high std)

A~ 0.02 0.2 1.0 2.0

AI 1.0 10. 50. 100.

As 0.05 0.5 2.5 5.0

Ba 0.2 1.0 5.0 10.

Be 0.01 0.1 0.5 1.0

Ca 4.0 40 200. 400.

Cd 0.02 0.2 1.0 2.0

Co 0.05 0.5 2.5 5.0
Cr 0.05 0.5 2.5 5.0
Cu 0.05 5.0 25. 50.
Fe 2.0 20. 100. 200
H2 0.05 0.5 2.5 5.0
K 3.0 30. 150. 300
M~ 2.0 20. 100. 200.
Mn

, 0.1 1.0 5.0 10.
Na 2.5 25 125. 250.
Ni 0.1 1.0 5.0 10.
Pb 0.1 5.0 25. 50.
Sb 0.05 0.5 2.5 5.0
Se 0.05 0.5 2.5 5.0
TI 0.1 1.0 5.0 10.
V 0.1 1.0 5.0 10.

Zn 0.1 5.0 25. 50
Mo 0.2 1.0 5.0 10.

* SW846 H.std=ICV

Laucks Testing Laboratories, Inc.
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ELEl\'lENT IDL solution linear range
T.V. (me!L) (melL)

Ae 0.01 200.
AI 0.05 600.
As 0.04 300.
Ba 0.01 100
Be 0.002 10.

'-~..." .

Ca 0.05 600
Cd 0.005 100
Co 0.01 200
Cr 0.02 200
Cu 0.01 200
Fe 0.05 600
He 0.04 -
K 0.45 1000

Me 0.05 600
Mn 0.02 100
Na 0.05 600
Ni 0.01 200
Pb 0.04 200
Sb 0.02 200
Se 0.05 200
11 0.05 10
V 0.04 200

Zn 0.002 200
Mo 0.01 -
B 0.2 -

Laucks Testing Laboratories, Inc.
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Method: LAUCKIEC

Applicable to CLP/200.7

METHOD INFO~~TION

Sample Introduction Device: Normal
Calibration Mode: Concentration

Default Setup:

Number of Repeats : 4
Flush Time (sec) :60.0
Auto-Increment Sample Names?No

Default File Names:

Auto-store Analysis Data?
Auto-store Stdzn Data?
Store Individual Repeats?
Auto-print Analysis Data?
Auto-print Stdzn Report?
Condensed Print Format?

Yes
No
Yes
Yes
None
No

Analysis Data File

Calibration Data File
Calibration Stds Table

.MIKEDAT

DEFAULT
DEFAULT

Autosampler Table
Sample Limits Table
Blank Limits Table
QC Check Table

AUTO
LINCHK
MGLBLK

SPEXCCVM

Laucks Testing Laboratories, Inc.
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ELEMENT Hig:h limit Low limit
Ag* 200. -.01
Al* 600. -.2
As* 300. -.3
Ba* 200. -.1
Be* 100. -.005
Ca* 600. -1.
Cd 100. -.005
Co 200. ~.05

Cr 200. -.01
Cu 200. -.025
'Fe 600. -. I
Mg 600. -1.
Mn 100. -.015
Na 600. -I
Ni 200. -.04
Pb 200. -.1
Sb 200. -.06
Se 200. -.3
TI 10. -.5
V 200. -.05
Zn 200. -.02
K 1000 -1
B 100. -.2

Mo 100. -.01

'.'...',"
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Limit Check Table MGLBLK
limit values in ppm

I

Element Hieh limit Low limit
Ae* .01 -.01
AJ* .2 -.2
As* .2 -.2
Ba* .2 -.2
Be* .005 -.005
Ca* 1. -1.

Cd* .005 -005.
Co* .05 -.05
Cr* .01 -.0 I
Cu* .025 -.025
Fe* . I -. I
Mg* 1. -1.
Mn* .015 -.015
Na* 1. -1.
Ni* .04 -.04
Pb* .05 -.05
Sb* .06 -.06
Se* .2 -.2
TI* .5 -.5
V* .05 -.05

-. Zn* .02 -.02
K* .1. -1.

Lallcks Testing Laboratories, Inc.
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QC Check Table SPEXICVM and BMOICVM
limit values in ppm

Element Value % Range

Ag* .6 10

AI* 12. 10

As* 2.6 10

Ba* 12. 10

Be* .3 10

Ca* 300. 10

Cd* .3 10

Co* 3 10

Cr* .6 10

Cu* 1.5 10

Fe* 6. 10

Mg* 300. 10

Mn* .9 10

Ni* 2.4 10

Pb* 2.3' 10

Sb* 3.6 10

Se* 2.3 10

Tl* .6 10

V* 3. 10

Zn* 1.2 10

K* 300~ 10

B 10 10

Mo 10 10

LTL-7101
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QC Check Table SPEXCCVM
limit values in ppm

Element Value % Ranee
Ag* .5 10
Al* 10 10
As* 2.5 10
Ba* 10 10
Be* .25 10
Ca* 25 10
Cd* .25 10
Co* 2.5 10
Cr* .5 10
Cu* 1.25 10
Fe* 5 10
Mg* 25 10
Mn* .75 10
Na* 25 10
Ni* 2 10
pb* 1 10
Sb* 3 10
Se* 2.5 10
TI* 5 10
V* 2.5 10
Zn* 1 10
K* 25 10

Hg* 1 10
B* 2.5 10

Mo* 2.5 10

* QC Check Table SPEXCCVM valid for CCVs in all current Methods

Laucks Testing Laboratories, Inc.



SOP No:
Revision:
Date:
Page:

Replaces:

Method: SW846

Applicable to SW846 Soils

:METHOD INFORMAnON

LTL-7101
3

2/4/98

2~ of28 •.....
rev. 2

Sample Introduction Device:
Calibration Mode:

Default Setup:

Number of Repeats : 4
Flush Time (sec) : 60.0
Auto-Increment Sample Names? No

Default File Names:

Normal
Concentration

Auto-store Analysis Data? Yes
Auto-store Stdzn Data'? No
Store Individual Repeats? Yes
Auto-print Analysis Data" Yes
Auto-print Stdzn Report: None
Condensed Print Format" No

.•'

..

Analysis Data File : MIKEDAT
Calibration Data File : DEFAULT
Calibration Stds Table: DEFAULT

Autosampler Table
Sample Limits Table
Blank Limits Table
QC Check Table_

: AUTO
: HCALSTD
: MDL2X
: SPEXCCVM

••
Laucks Testing Laboratories, Inc.



Limit Check Table HICALSTD
limit values in ppm
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Element '. High limit Low Limit
Ag* 2 -.0055
Al* 100 -.221
As* 5 -.057
Ba* 10 -.038
Be* 1 -.003
Ca* 400 -1.008
Cd* 2 -0063
Co* 5 -.0129
Cr* 5 -.0199
Cu* 50 -.0177
Fe* 200 -.4988
Mg* 200 -.5198
Mn* 10 -.0247
Na* 250 -.5528
Ni* 10 -.0365
Pb1l' 50 -.059
Sb* 5 -.033
Se* 5 -.1005
TI* 10 -.0668
V* 10 -.0255

Zn* 50 -.036
K* 300 -.5472

MO* 10 -0783

* HCALSTD Table low limit based on 2X current soill\1DL and subject to change annually

Laucks Testing Laboratories, Inc.
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Limit Check Table MDL2X
. limit values in ppm

Element . High Limit Low Limit
Ag* .0055 -.0055
AJ* .221 . -.221
As* .057 -.057
Ba* .038 -.038
Be* .003 -.003
Ca* 1.008 -1.008
Cd* .0063 -.0063
Co* .0129 -.0129
Cr .0199 -.0199
Cu .0177 -.0177
Fe* .4988 . -.4988
Mg* .5198 -.5198
Mn* .0247 -.0247
Na* .5528 -.5528
Ni* .0365 -0365
Pb* .059 -.059
Sb* .033 -.033
Se* .1005 -.1005
TI* .0668 -.0668
V* .0255 -.0255
Zn*' .036 -.036
K* .5472 -.5472

Mo* .0783 -.0783

* Blank Limits based on 2X soil MDL and therefore subject to annual variations

LTL-7101
3

2/4/98
240f28 •.

rev.2 ~
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Revision: ....
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QC Check Table HSTDICVM
limit values in ppm

••

Element Value % RanQe
Ag* 2 5
As* 5 5
Ba* 10 5
Ca* 400 5
Be* 1 5
AI* 100 5
Cd* 2 5
Co* 5 5
Cr* 5 5
Cu* 50 5
Fe* 200 5
Hg* 5 5
K* 300 5

Mg* 200 5
Mn* 10 5
Na* 250 5
Ni* 10 5
Pb* 50 5
Sb* 5 5
Se* 5 5
TI* 10 5
V 10 5

Zn* 50 5
Mo* 10 5

Laucks Tesli/lg Laboratories,. Inc.



Method: SW846W

Applicable to SW846 Waters

ivIETHOD INFORMATION

Sample Introduction Device: Normal
Calibration Mode: Concentration

Default Setup:

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-7101
3

2/4/98

2Q of28 .'
rev. 2

Number of Repeats 4
Flush Time (sec) 60.0
Auto-Increment Sample Names? No

Default File Names:

Auto-store Analysis Data?
Auto-store Stdzn Data')
Store Individual Repeats?

.Auto-print Analysis Data?
Auto-print Stdzn Report :
Condensed Print Format?

Yes
No
Yes
Yes
None
No

Analysis Data File: .MIKEDAT
Calibration Data File: DEFAULT
Calibration Stds Table: DEFAULT
Calibration Stds Table: DEFAULT

Autosampler Table
Sample Limits Table
Blank Limits Table
QC Check Table

AUTO
HCALSTDW
WMDL2X
SPEXCCVM

Laucks Testing Laboratories, Inc.



Limit Check Table HCALSTDW
limit values in ppm

SOP No:
Revision:
Date:
Page:
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rev. 2

Element HiQh Limit Low Limit
Ag* 2 -.0082
Al* 100 -.1864
As* 5 -.0528
Ba* 10 -.0119
Be* 1 -.001
Ca* 400 -.346
Cd* 2 -.0213
Co* 5 -.0057

. Cr * 5 -.0157
Cu* . 50 -.0051
Fe* 200 -.163
Mg* 200 -.253
Mn* 10 -.008
Na* 250 -.1975
Ni* 10 -.0086
Pb* 50 -.04
Sb* 5 -.0154
Se* 5 -.0698
TI 10 -.071
V* 10 -.0051
Zn* 50 -.0147
K* 300 -.288

Mo* 10 -.0233

* Low sample limit bases on 2X Water MDL. .Subject to change annually.

Laucks Testing Labo;atories, Inc.



Limit Check Table WMDL2X
limit values in ppm

SOP No: LTL-7101
Revision: '",j

Date: 2/4/98
Page: 2.80f28 .'.Replaces: rev. 2

Element High Limit Low Limit
Ag* .0082 -.0082
AI* .1864 -.1864
As* .0528 -.0528
Ba* .0119 -.0119
Be* .0009 -.0009
Ca* .346 -.346
Cd* .0213 -.0213
Co* .0057 -.0057
Cr* .0157 -.0157
Cu* .0051 .0051
Fe* .163 -.163
Mg* .253 -.253
Mn* .008 -.008
Na* .1975 -.1975
Ni* .0086 .0086
Pb* .04 -.04
Sb* .0154. -.0154
Se* .0698 -.0698
Tl* .071 -.071
V* .0051 -.0051.
Zn* .0147 -.0147
K* .288 -.288

Mo* .0233 -.0233

* Blank limits bases on current Water rvIDLs. Subject to annual variation..

Laucks Testing Laboratories, Inc.
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Introduction and Scope

1.1 Scope
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This method is to be usedas a supplement to the instrumental SOP in order to follow the
method requirements of SW 846 6010B for ICP analysis. Operating parameters are to be
followed in the individual instrument SOP.

The analyst should become familiar with SW 846 protocols prior to using this SOP.

.
This method is restricted to use by, or under the supervision of analysts experienced in the
technique described. Each analyst performing this method must have demonstrated the
ability to perform the described analysis.

1.2 Sample Collection, Sample Storage, Holding Times

Samples are to be collected in either glass or plastic containers. Water samples are to be
preserved to a pH < 2 using nitric acid. A one liter sample bottle is sufficient volume for
analysis. Soil samples do not require preservation but need to be stored at 4° C. At least
200 grams of sample should be collected. The holding time for ICP metals is 6 months. See
Appendix III for Sample Handling and Preservation Table.

1.3 Definition of Terms

This section defines terms and acronyms as they are used in this SOP. Other terms, such as
MSIMSD or method blank, are not defined here since it is assumed that the user of this SOP
already understands their more general meaning. .

ICV - Initial Calibration verification - This is a standard run immediately following the initial
calibration. The ICV is made from an independent source. Agreemern within
10% and a relative standard deviation less than 5% RSD from replicate
(minimum of two) integrations, is required.

ICD - Initial calibration blank - An instrument blank is made up in the same way as calibration
standards, without target analytes.

CCV - Continuing calibration verification. - This is a standard analyzed after every 10 samples
during the analysis sequence to determine whether the instrument or system has
remained in calibration. Agreement within 10% and less than 5% RSD from
replicate (minimum of two) integrations, is required.

. --
• ••r_....:.::..:.. ~.~. '.
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CCB - Continuing Calibration Blank - This is a blank that is used to determine if there is carry
over between sample injections. A CCB succeeds every CCV, every 10 samples.

CRDL - Contract Required Detection Limit - The minimum level of detection at ±20% analyte
recovery. This limit represents the analyte concentrations below which data must
be evaluated and qualified as estimated concentrations. The commercial CRDL
solution may be used as a check standard, but must be fortified with As, Pb, and
Se to a final concentration before analysis of 10ugIL.

DIW - Deionized water - Lab reagent water. This water should be free of virtually all analytes.

IEC - Interelement Correction Factors - lEes are experimentally-determined constants used by
the calibration modelling software in estimating the extent of intereference caused
by IEC elements on the other analyzed elements. This list is to include the nine
interferents listed in SW846 Method 6010B - AI, Ca, Cr, Cu, Fe, Mg, Mn, TI, and
V.

ICSA - Interference Check Solution A - This solution is prepared to contain known
concentrations of interfering elements that will provide an adequate test of the
correction factors. ..

ICSAB - Interference Check Solution AB - This solution is prepared by spiking the ICSA with
known quantities of analyte. Adequate recovery of the analytes within this
interfering matrix indicates proper application of the correction factors.

IDL - Instrument detection limit - The lowest concentration of a target analyte that is detectable.
The IDL is three times the average standard deviation of seven replicates at 2 to 5
times the estimated IDL over three non consecutive days. Used as a starting point
for selecting MDL study spikin.&.!evels. IDL should be determined quarterly.

Method Blank Sample I Preparation Blanks Sample- A sample containing-only reagent and
representative matrix (DIW or blank solid material, as appropriate). This sample
is to be carried through the entire preparation procedure and analyzed as a regular
sample. The level of analytes in this sample must not exceed one-half the
concentrations requested as reporting limits for the project, or twice the MDL,
whichever is lower. Corrective action will be either qualification of data
associated with that blank sample or repreparation/reanalysis of the associated
samples.

•.~.

MS - Matrix spike. The matrix spike sample is to be prepared such that the amounts of analyte
added are near the action .levels of concern for the project, but above 20x the
MDLs. Preparation of the matrix spike sample is des~ribed in the appropriate •
SOP.

..·1oi.io ...._~ 1IIIIIii_...... ~...~~ ~";=;,,,.,;·..·__··_-_·..-;~[;,i:-:;-.;;,;",;".--
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MDL - Method detection limit - The lowest concentration which will yield a positive result that
is greater than zero at a kriown level of confidence. The MDL is preparation
specific and empirically detennined by Laucks.

LCS - Laboratory Control Sample - This is a material of approximately the same matrix as the
samples, containing a known and usually certified amount of target analyte and
which is prepared and analyzed in the same manner as a typical sample. This

. sample is used to demonstrate that the analytical system is in control. It may be
considered to be a blank spike for most inorganic analyses and is preferred over
artificially spiking blank materials.

Post digestion spike - The sample selected for QC analysis will be post-spiked and analyzed in
the event that the matrix spike sample exceeds recovery criteria. The final spike
level should be identical to the predigestion spike, near the action levels of
concern for the project but above 20x the MDL.

."
QC period - Quality control period - An analysis sequence initiated by the analysis of one or

more standards, followed by samples, and tenninated with a standard and blank
analysis.

RSD or %RSD - Relative standard deviation or percent relative standard deviation - The ratio of
the standard deviation ofa set of values to the mean of the set of values. A
measure of the similarity of the values one to another.

Sequence -A setof sample digests and standard solutions introduced into an instrument in a
chronologically continuous group.

2. Egui_pment List and Standards

2.1 Instrumentation:

.io-' .......

••

Thenno Jarrell Ash Enviro 36 simultaneous ICP, Thermo Jerrall Ash ICAP 61E Trace
Analyzer or equivalent.

2.2 Standards
SW 846 Method 6010B requires the use of one standard and a blank. See the instrument
SOP for standards and their preparation.

__ , ....:!."':':El-:: '-:"-~"'-".~••• ' -.,,~~ .-~~,-:---,::,r-;':-.:ast:;..:-:::._ -:'="......:::r..~_.•.•••.
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3. Safety precautions and Waste Disposal

See instrument SOP for detailed safety precautions and waste disposal.

Safety

All standards, samples and sample solutio·ns should be handled as if they are hazardous
substances.

Refer to the instrument manufacturer's manual for routine instrument precautions.

Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component or with high
pressure gas and have the potential to do ,harm if not used properly.

Electrical shock - All instruments present the possibility of electrical shock The operator
should take all precautions including ensuring that all instruments are operated with fully
grounded power outlets, turning off the instrument and disconnecting the instrument from
the electrical power supply before working on any electrical components, etc..

Caution should be used when handling acidic digestates.

3.1 Waste Disposal

Waste segregation and disposal from the point of collection is further covered in the Laucks
SOP on waste segregation and disposal.

4. Calibration and Quality Control

••

4.1 Method Detection Limit Study
-;.........

Prior to the analysis of any samples, it is necessary to establish method detection limits. This
procedure is fully described in the Laucks SOP on performing MOL studies. Briefly, it
involves the analysis of7 replicate samples spiked at a concentration approximately 3 to 5
times the estimated method detection limit. A Student's T-test is then applied to these
measured values to calculate the MOL.

4.2 Linear range study

The upper limit of the linear dynamic range must be established by running a multi-point •
calibration using 4 standards and then running an upper range standard. The upper range

,.";."_"-- ~::'''::_''':':''.~1 ..•. :."'~II.....:.~..... "_
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limit should be an observed signal with no more than a 10% variation from the true value of
the upper range standard. All samples with elements exceeding the level of the upper range
standard must be diluted.

4.3 Initial Calibration and Preliminary Calibration Check Standards

Analyze standard solutions using a minimum of a calibration blank and one standard. The
calibration curve must be verified by running an Initial Calibration Standard (ICV) and
obtaining agreement within 10% of the expected concentration and a 5o/a..RSD for replicate
integrations.

One check standard at the CRDL is to be analyzed, and the recovery criteria shall be ±20%.

One check standard at or below the linear range for each analyte may be analyzed in order to
confirm the linearity of the calibration curve between the single-point high standard and the
estimated linear range maxima. Recovery of90-110% allows the use of the calibration
curve in this region to quantify sample results.

Criteria and Corrective Action:
. .

Calibration - Since a linear regression is not possible when using a two point calibration on
the Enviro 36, the standard curve is validated by evaluating the ICY and the subsequent
CCYs. If the corresponding control limits for the ICV and CCV are exceeded, then the
sample analysis must be discontinued, the cause determined and the instrument recalibrated.
All samples following the last acceptable ICV, CCV must be reanalyzed.

Linear range standard :- If this standard is not included in the analysis then any data acquired
with concentration values above the high standard but within the linear range of the
instrument must be qualified as estimated quantities. Preferably, the samples would be
diluted and reanalyzed

CRDL - If the stated criterion cannot be met then the reporting limit will be adjusted such
that this analysis will be in control. This may involve adjusting the CRDL concentration for
individual analytes which failed to meet acceptance followed by reanalysis.

4.4 Initial Calibration Standard ICV:

Immediately after the calibration curve, an ICV is analyzed.

The calculated concentration of the standard must be within 10% of the expected value and
the RSD must be less than 5% for replicate integrations.

Laucks Testing Laboratories, Inc.
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If the ICV criteria are not met, no samples can be analyzed. Perform system maintenance
and re-check the ICV. If the criteria still carmot be met, the system must be recalibrated.

4.5 Initial Calibration Blank

After the analysis of the high standard, an instrument blank (ICB) is analyzed._The levels of
target analytes in the ICB should not exceed three times the instrument detection l~mit.

Corrective Action:

If the ICB analyte levels exceed 3 times the IDL, repeat the analysis two more times and
average the results. If the average is not within three standard deviations of the background'
mean, the system is out of control. The source of contamination must be identified and
corrected before proceeding with the analysis. If the blank is less than 1/10 the
concentration of the action level of interest, and no sample is ,within 10% of the action limit,
analyses need not be rerun and recalibration need not be perfonned before continuation of
the run.

4.6 Continuing Calibration Verification (CCV) and Blank (CCB)

A continuing calibration verification standard is analyzed after every 10 samples.
Immediately following the CCV, a blank solution is analyzed. In addition, this standard and
blank must be the last samples analyzed in the run. The CCV must also be prepared from an
independent source.

The CCV must fall within ± 10% of the true value and the RSD must be less tliah 5% for
repl.icate integrations. ;.... '.. '

The levels of target analytes in the CCB should not exceed 3 times the IDL.

Corrective action:

If CCV limits are exceeded, check calculations or perfonn instrument maintenance.
Recalibrate and reanalyze. No sample results may be reported that are not bracketed by a
successful calibration and a CCVICeB which is in control or by preceding and following
CCVICCBs which are within limits.

Ifthe CCB analyte levels exceed 3 times the IDL, repeat the analysis two more times and .'
average the results. If the average is not within three standard deviations of the background

·'C'0...: lAuch Testing Laboratories, 11'fC.
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mean, terminate the analysis, correct the problem, recalibrate, and reanalyze the previous 10
samples. If the blank is less than 1/10 the concentration of the action level of interest, and
no sample is within ten percent of the action limit, analyses need not be rerun and
recalibration need not be preformed before continuation of the run.

4.7 Interference Check Solutions A (lCSA) and AB (ICSAB)

(ICSA):

At the beginning and at the end of each run, an interference check solution A is an.alyzed.
This solution contains interefering elements only. All other elements are not present in the
solution. All elements not present should show a recovery of zero, or ± the CRDL.

•

•

Corrective Action:
If the analytes do not recover within the specified control limits, then the system is out of
control. The problem needs to be identified and corrected prior to beginning another run.

(ICSAB):

At the beginning and end of each analytical sequence an ICSAB must be analxzed.
Analytes must recover between 80-120%.

Corrective Action:

If the analytes do not recover within the specified control limits, then the system is out of
control. The problem needs to be identified and corrected prior to beginning another
analysis.

4.8 Method Blanks
;..' ...-. .

Method blanks are used to verify contamination free reagents and apparatus. They are
prepared with every set of samples prepared at the same time or at least one blank every 20
samples, which ever is more frequent. Any analyte response above the MDL is reported. '
For a method blank to be acceptable for use with the accompanying samples, the
concentration of the blank of any analyte of concern should not be higher than the highest of
either:

(I) One-half of the reporting limit, which is approximately twice the value of the MDL, or
(2) Five percent of the regulatory limit for that analyte, or '
(3) Five percent of the measured concentration in the sample.

Corrective Action:

Laucks Testing Laboratories, Inc.



SOP No:
Revision:
Date:
Page:
Replaces:

LTL-7105
1

3/24/00
100f22

o •
Corrective action may necessitate re-preparation and re-analysis of the sample set. For
example if an analyte waS detected in the blank but not in any of the associated samples
then sample group may not require re-analysis. In any case, if re-preparation and re-analysis
is not being undertaken, the analyst must first discuss the issue with the Quality Control
Officer. It is the laboratory's responsibility to ensure that method interference caused by
contaminants in acids, solvents, reagents, glassware, and other sample processing hardware
leading to discrete artifacts and/or elevated baselines in the analytical run be minimized. In
the extreme case of chronic contamination, blanks may have to be analyzed from each stage
of the sample processing to determine the contamination source so it can be eliminated. In
all cases where blank contamination exceeds the control limit, a narrative comment must be
made which documents the corrective actions taken.

4.9 Laboratory Control Sample

The LCS is made from an independent source of the same matrix (soil or water) and is
carried through the entire digestion procedure. The LCSW is to be spiked at a level near the
action levels of concern for the project but above 20x the MOL. The SDG Routing Form
will indicate appropriate spike level. An LCS is performed with each digestion batch. At a
minimum, LCSW(water) control limit are 80% to 120%. Control limits for the LCSW will
be empirically determined and must be within the method specified control limit noted
aboved.

LCSS (soil) control limits are supplied by the manufacturer. LCSS control limits are not
derived by the laboratory due to the small number of data points available from each lot of
certified material. .

Corrective Action

If the LCS is not within the required control limits but the matrix spike is in control,
. corrective action may not be required unless otherwise specified.. If both LCS aftdmatrix
spikes exceed limits, particularly if the recoveries are low or there are reportable quantities
of the affected. target analytes, then a redigestion will occur for the affected analytes. Other
extenuating circumstances may exist that allow for exceptions without redigestion and
reanalysis but they must first be approved,by QA.

4.10 Matrix Spike

Unless specific samples are specified for use as matrix Spike Samples, a sample is chosen at
random from the samples to be analyzed, and an aliquot of spiking solution is added to this
sample prior to preparation. Spike samples will be identified on the SnG Routing Fonns as •

tS"---"jP ..l'"'Fp..·· .-.P'iFf......ycut .. -'
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required. The analyst should attempt to avoid selecting samples which are identified by the
client as blanks.

The matrix spike sample is to be prepared such that the amounts of analyte added are near
the action levels of concern 'for the project, but above 20x the MDLs. Preparation of the
matrix spike sample is described in the appropriate SOP.

As the purpose of the matrix spike is to test the system under "typical" conditions, the
analyst ~ay also avoid selecting the most difficult sample of the batch for spiking. It is not
always required that a matrix spike analysis be performed with each preparation/analysis
batch, however, the minimum frequency for MS analysis is I each per 20 samples per
matrix. This will be best accomplished by running one with every batch for many analyses.
This matrix spike sample is used to evaluate the matrix effect of the sample upon recovery
of the analytes. The recovery of spike analytes is calculated as follows:

(ss - S)
recovery,% = * 100. SA

where:
SS = concentration in spiked sample
S = native concentration in unspiked sample
SA = spike added, the amount of spiking material actually added calculated on the
sample basis.

For ICP, control limits for spike recoveries will be 75-125% unless otherwise specified in
the project specific QAPP. In-house control limits are based on historical perfonnance.
The recovery criteria are detailed in the QC Database QC_DB and will change from time to
time. .

Corrective Action:
;.... .......

Samples with spike recoveries outside control limits will be reviewed for possible corrective
action. Corrective action will first involve recalculation, followed by possible re
preparation, and/or reanalysis. This process should also look at the recovery of matrix
spiking compounds from the SRM and/or blank. spike analysis.

In some cases a Post Digestion Spike is required when matrix interference is suspected. The
sample selected for QC analysis will be post-spiked and analyzed in the event that the matrix
spike sample exceeds recovery criteria. The final spike level should be identical to the
predigestion spike, near the action levels of concern for the project but above 20x the MDL.
The same 75-125% recovery criteria exist for this spike as for the matrix spike or a matrix
effect is expected. In' all cases a narrative explanation of the condition is required to detail

."._._... -.., .._~~1 ... :.\;.~· ~.";';'~.;,. '. "
. . .:" .-~.; : ~.~.-. .... ."
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the corrective actions taken. Data reported in validatable packages will be flagged with an
"N" indicating the out-of-control event..

4.11 Matrix Spike Duplicate/Sample Duplicate

Method QC consists of MSIMSD. A duplicate maybe be performed instead ofa MSD.
Other types ofQC can performed at the client's request.

Criteria .

At least one matrix spike duplicate sample per 20 samples per matrix is required when
matrix spikes are being performed. RPD values are calculated in a manner 'similar to
MSIMSD RPDs:

RPD = ISS - SSD/ *100
(SS + SSD}/2

where:
SS = concentration in spiked sample
SSD = concentration in matrix spiked duplicate sample

For sample concentractions greater than ten times the IDL, control limits for RPD of
duplicates will be ±20% unless otherwise specified in the project specific QAPP. For
sample concentrations less than ten times the IDL, control limits for the difference will be ±
the reporting limit. In-house control limits are based on historical performance. The RPD
control limits are detailed in the current QC Database QC_DB and will change from time to
time.

Corrective Action:
;...... .., ..

If a trend in out of control RPD values is observe~ the methods used must be examined to
determine the source of variance. Once this source. is identified, the method must be changed
so that samples can be analyzed with a predictable reproducibility. Generally, if recoveries
are in control and no analyte of interest was detected in any of the samples, no immediate
action will be taken on that sample set. If integrity of reported sample values is in doub~ re
analysis may be called for. Corrective actions should be discussed with the Quality Control
Officer. In a validatable package, data associated with an out-of-control RPD will be
flagged with an ".".

4.12 Serial Dilution

•.... '..
. .~:-

•
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Afive-fold dilution is performed on the QC sample in each analytical batch. The difference
between the initial value and the serial dilution should agree within 10%. If the difference is
greater than 10% on-analytes that exhibit a level 50 times greater than the MOL, then results
for those analytes will be flagged with an "E".

Corrective Action;

No corrective action is necessary other than appropriately flagging the data.

5. Operation procedures

• Calibrate the instrument with a blank and one standard.
• Immediately following the calibration, analyze the ICV followed by an ICB.

Concentration values obtained for the ICV should not deviate from the actual values by
more than 10% and less than 5% RSD for replicate integrations.

• Analyze both the CRDL standard and the linear range standard. The CRDL recoveries
should not exceed ±20% and the linear range standard should not deviate from the
actual values by more than 10% and less than 5% RSD for replicate integrations.

• Flush the system with the calibration blank solution for at least 1 minute before the
analysis of each sample.

• Analyze a CCV and CCB every 10 samples. The CCV must agree within 10% of its
expected value and less than 5% RSD for replicate integrations. The results of the
calibration blanks are to be within 3 times the IDL. If not, repeat the analysis two or
more times and average the results. If the average is not within 3 times the IDL,
terminate the analysis, correct the problem, recalibrate, and reanalyze the previous 10
samples.

5.1 Analysis-·Sequence

•

.See Appendix IV for Analytical Sequence

5.2 Instrumental Conditions

See instrument SOP for operating procedures.

5.3 Analytical Operation

See instrument SOP for operating procedures.

~ .

.~ ..~....~1".,;._~..".~~!2e::::._..',.,(~ 7;.·:_·· ...
. '."\r\". :..~.

...O'•. _ ..........S!.~ ..42 .__.... . ~ ......_.~.s

.. Laucks Testing Laboratories, Inc.



6. Reports

6.1 Data Packet Organization
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• See the SOP metals validation for a check list detailing data packet organization

• If requested, all analysis performed under SW 846 guidelines can be reported via CLP
SOW 3/90 forms. These forms provide all relevant QC information.

• Data packages will be produced via Enviroforms. Analyte levels that are less than the
MDL will be reported as the SOL followed by a "U". Analyte levels that fall between
the MDL and the reporting limit will be flagged with a "B". Analyte levels greater than
or equal to the reporting limit PQL will be reported without a flag.

;.. .

••

••
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The analyte of interest was not detected, to the limit of detection indicated.
The analyte of interest was detected between the MDL and the reporting
limit.
The spike recovery exceeded the control limits.
The duplicates exceeded the RPD control limit or their difference exceeded
the reporting limit.
The Serial Dilution did not agree within 10%.

. The analyte conc~ntration was determined by MSA.
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•••
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••

•

•

• Used in all reports.
• Used in data validatable packages.

6.2 Control Chart(s)

The recovery values for ICP analytes AI, B, Cd, Cr, and Ag in the LCS are plotted on
control charts. Other analytes may be added at the discretion of QA without immediate
revision of this SOP.

6.3 References:

Test Methods for Evaluating Solid Waste, SW-846, Method 601OB, Revision 2, December 1996

~... - .....
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QC Summary Table

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-7105
1

3/24/00
160[22

o .~.

-;........

Laucks Testing Laboratories, Inc.

•



-•
··.1

Laucks Testing Laboratories

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-7105
1

3/24/00
170f22

o

•

Method 6010B QA Requirements and Corrective Actions

QA Element Method Laucks Frequency Corrective Documentatiol
Criterion Criterion Action

Initial One .standard and One standard· Beginning of In raw data.
Calibration a Blank and a Blank each run.

-
Initial ±10% of nominal ±10% of Begi1?1ing of Recalibratioll. - Form 2Aor in
Calibration value. Made nominal value. each run required. raw data.
Verification from an Made from an immediately

independant independant following
source. source. ICAL.

Continuing ±10% and RSD ±10% and RSD Every 10 Recalibrate and Form 2A orin
Calibration < 5% for < 5% for samples. Mid- rerun affected raw data.
Verification replicate replicate range samples.

integrations. integrations.
Instrument ±3 ,sigma of < 1/2 reporting Every 10 Recalibrate and Form 3 or in
Blank average. limit samples. rerun affected raw data.

samples.
Method Blank <MDL or <5% < one-half the One/batch Flag data per Form 3, in raw

of the reporting limit or QCOor data, or
concentration of <5% of the redigest database report
any sample or regulatory limit samples
<5% of the or<5% of the
regulatory limit sample cone
(whichever is (whichever is
highest).

-
highest).

Laboratory LCSW: 80%- One/batch Redigest -;." '. Form 7, in raw
Control Sample 120% samples data, or

LCSS: database report
Manufacturer
Specs.

Matrix Spike 75-125% or 75-125% or 5% or per batch Consult QCO Form 5, in raw
Recovery within current QC data, or

documented database criteria. database repor1
historical limits
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Method 6010B QA Requirements and Corrective Actions

QA Element Method Laucks Frequency Corrective Documentatioll
Criterion Criterion Action

Post Digestion 75-125% used 75-125%. Spike used when MS none Form 5B, in
Spike Recovery for new or level either 2x is out of control raw data, or

unusual sample RL or 2x native database report
matrices sample level,

whichever is
.

greater
Duplicate ± 20% if sample ± 20% or current 5% or per batch Consult QCO Form 6, in raw
% Difference cone> 1Ox the QC database data, or

IDL criteria. ±RL if database report
sample is <1Ox
the IDL

Serial Dilution ± 10% difference ± 10% difference One/batch Flag data with Form 9 or in th(
used for new or if sample cone> an "E". raw data.•::>
unusual matrices· 50xthe MDL

ICSA,AB ±20% true value ±20% true value Beginning and Recalibrate and Form 4, or in
of analytes, or of analytes, or end of run rerun affected raw data.
± the CRDL. ± the CRDL. samples

Standard See QC control Control limits set 5% or per batch Redigest Form 7, in raw
Reference catalog by vendor samples data, or
Material (SRM) database report
Recovery

•
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Flow Chart

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-7105
1

3/24/00
190f22

o

•
.:.;..;;;;-.::;~-~ .. :..:..:.. ...:.••~~~.;-~~~r.-,A,F....v •• -.r. -.,

••• i;. •••••• ~.- .....~ •••~._.r)~~~.>. ,,~ :";"~'-'.':-".'

;. .



Stall

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-7105
1

3/24/00
200f22

o •
Use Me11\Od 3005.

Use MethOd 3020 and
_7000.
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instn"nem:.

Pnlfite Ind ~itn1e

instNnWnt.

Run ICV

Flush system and
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Sample Handling and Preservation
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Metals (except hexavalent chromium and mercury):

Measurement . Digestion Volume Collection Volume Preservation/Holding Time
Required.

• Total recoverable 100mL 600mL HN03 to pH <2
6 months

.,

Dissolved 100mL 600mL Filter on site; RN03 to pH
<2
6 months

Suspended 100mL 600mL Filter on site
6 months

Total 100mL 600mL HN03 to pH <2
6 months

Solidsarnples should be at least 200 g and usually require no preservation other·thaR'stQl"ing at
4°C untii analyzed. Either plastic or glass containers may be used for sample collection.

•
.~f- - -"" - . .- -~ '-"'~..~ ' .. ";".-. ...•~--;;- ." ~:-
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Standard 0
Standard 1
ICV
ICB
CRDL Check
Linear Range Check
CCV
CCB
ICSAI
ICSABI
Sample #1
Sample #ID
Sample #IS
Sample #IL
Sample #2
Sample #3
Sample "#4
ICSAF
ICSABF
CCV
CCB

Appendix IV

Analytical Sequence
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1. Introduction and Scope

1.1 Method Description
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Inductively coupled plasma-mass spectrometry (ICP-MS) is a technique which is applicable
to J.1g/L concentrations of a large number of elements in water and wastes after appropriate
sample preparation steps are taken. When dissolved constituents are required, samples must
be filtered and acid preserved prior to analysis. No further digestion is required prior to
analysis for dissolved elements. Acid digestion prior to filtration and analysis is required for
groundwater, aqueous samples, industrial waste, soil, sludge, sediment, and other solid
waste for which total (acid-leachable) elements are required.

See Appendix V for reporting limits.
See Appendix I for analytical masses and standard concentrations.

This method is restricted to use by, or under the supervision of analysts experienced in the
technique described. Each analyst performing this method must have demonstrated their
ability to perform the described analysis.

1.2 Sample Collection, Sample Storage, Holding Times

,Water samples should to be collected in plastic or Teflon containers and preserved to a pH <
2. A one liter sample bottle is sufficient volume for analysis. Soil samples do not require
preservation but need to be stored at 4° C and may be collected in glass if plastic containers
are not available. At least 200 grams of sample should be collected. The holding time for
metals is 6 months. If mercury is being analyzed by this technique, which is not currently
approved or done without specific client arrangement, the holding time is 28 days.

1.3 Definition of Terms

This section defines terms and acronyms as they are used in'this SOP. Other terms, such as
.MSIMSP or method blank, are not defined here since it is assumed that the user of this SOP
already understands their more general meaning.

Batch Identifier - A number given to each analysis group which uniquely identifies that batch.
This number is preceded by an "A", mmddyy, ICPMS, matrix (W for water, S for
soil), sequence number (i.e. A022595ICPMSWOl).

Laucks Testing Laboratories, Inc.
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CCB - Continuing Caliqration Blank - This is the same acronym used in the CLP program. This
is a blank which is analyzed immediately after the CCV (almost always after .
every 10 samples and at the end ofthe analytical run) during the analysis
sequence to determine whether the instrument or system.has maintained a stable
baseline.

CCV - Continuing calibration verification. - This is the same acronym used in the CLP program.
This is a standard analyzed at some prescribed frequency (almost always after
every 10 samples and at the end of the analytical run) during the analysis
sequence to determine whether the instrument or system has remained in
calibration.

CLP - Contract Laboratory Program - The USEPA program that contracts with laboratories to
provide laboratory services. The term has come to mean a much broader set of
methods and deliverables. In context of this SOP, CLP means procedures or
operations which are detailed in the CLP contract and which are extended to a
broader working definition.

DIW - Deionized water - Lab reagent water. This water should be free of virtually all analytes.

ICB - Initial calibration blank - This term is borrowed from CLP. An instrument blank is made
up in the same matrix as calibration standards, without target analytes.

ICV - Initial calibration verification - This term is borrowed from the CLP protocol. It is a
standard which is analyzed at the start of each analytical run that is compared to
the initial multi-point calibration to determine whether the instrument calibration
is accurate.

.IDL - Instrument detection limit. IDL's can be estimated by analyzing seven replicates ofa
standard analyte solution over three nonconsecutive days. The analyte
concentration should be 3-5 times the estimated IDL. Multiplying the average
standard deviation by three will yield the IDL for that analyte. Each measurement
must be performed as though it were a separate analytical sample. IDL's must be
determined quarterly

MDL - Method detection limit - The lowest concentration of an analyte which will yield a
positive result that is greater than zero at a known level of confidence. MDLs are
empiricallY determined and are performed annually.

~. ,CS - Laboratory Control Sample. This is a material of approximately the same matrix as the
samples, containing a known and usually certified amount of target analyte and
which is prepared and analyzed in the same manner as a typical sample. This

Laucks Testing Laboratories, Inc.
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sample is used to demonstrate that the analytical system is in control. It may be
. I

considered to be a blank spike for most inorganic analyses and is preferred over
artificially spiking blank materials.

Serial Dilution - If the analyte concentration is within the linear range of the instrument and is
sufficiently high (minimally, a factor of 100 above the IDLIMDL), an aIiaIysis of
a fivefold dilution must agree within ±l0% of the original determination. If not,
an interference effect must be suspected. One serial dilution must be analyzed for
each twenty samples or less of each matrix in a batch. A serial dilution is denoted
in the raw data by an "L".

.ICSA - Interference Check Solution A. The ICSA is a solution that contains the interfering
analytes. This solution is analyzed to indicate if a high level of interfering
compounds will have an affect on the analytes of interest.

ICSAB - Interference Check Solution AB. The ICSAB is a solution that contains the interfering
analytes and the analytes of interest. This solution is analyzed to indicate if a high
level of interfering compounds will have an affect on the recovery of the analytes
of interest.

Internal Standards - Internal standards are added to all blanks, standards, and samples. They •
monitor the affect of a sample's matrix on the quantification of the analytes of
interest. The internal standards used are Sc45, In115, and Bi209.

Post-Digestion Spike - An analyte spike added to a portion of a prepared sample should be
recovered to within 75% to 125% of the known value or within the laboratory
derived acceptance criteria.

Standard-Addition - The standard addition technique involves adding known amounts of
standard to an aliquot of the sample. This technique compensates for a sample
constituent that enhances or depresses the analyte signal thus producing a
different slope than that of the calibration standards.

QC Period - Quality. control period - An analysis sequence initiated by the analysis of one or
more standards, followed by samples, and terminated with a standard and blank
analysis. A QC period c,an be open-ended chronologically, but calibration
verification must be documented using the procedures in this SOP

RSD or %RSD - Relative standard deviation or percent relative standard deviation - The ratio of .
the standard deviation of a set of values to the mean of the set of values. A
measure of the similarity of the values one to another.

Laucks Testing Laboratories, Inc.
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2. Equipment List and Standards

2.1 Ins~entation:

Perkin-Elmer ELAN 5000

2.2 Standards
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SW 846 requires the use of one standard and a blank. Standards are made in a 1% HN03.

See Appendix I for standard concentrations.

2.3 Internal Standards

Sc45, !nIlS and Bi209 are used as internal standards.

3. Safety precautions and Waste DisPosal

3.1 Safety Precautions

All standards, samples and sample solutions should be handled as if they are hazardous
substances.

Refer to the instrument manufacturer's manual for routine instrument precautions.

Routine precautions include an awareness of the moving parts on the instrument you are
using. These parts are often charged with power from an electrical component or with high
pressure gas and have the potential to do harm if not used properly.

Electrical shock - All instruments present the possibility of electrical shock The operator
should take all precautions including ensuring that all instruments are operated with fully
grounded power outlets, turning off the instrument and disconnecting the instrument from
the electrical power supply before working on any electrical components, etc.

Radio Frequency - The ELAN 5000 uses a high energy RF. Although the generator is well
shielded, c'are should be taken when operating the instrument. Pace makerS can be adversely
affected by exposure to high energy RF. '

Laucks Testing Laboratories, Inc.
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Plasma Radiation - Do not view the torch without the proper eye wear. Severe eye damage
can occur if the plasma is viewed directly.

3.2 Waste Disposal

Waste segregation and disposal from the point of collection is further covered in.the Laucks
SOP on waste segregation and disposal.

4. Quality Control

4.1 Method Detection Limit Study

Prior to the analysis of any samples, it is necessary to establish method detection limits. This
procedure is fully described in the Laucks SOP on performing MDL studies. Briefly, it
involves the analysis of 7 replicate samples spiked at a concentration approximately 3 to 5
times the estimated method detection limit. A Student's T-test is then applied to these
measured values to calculate the MDL.

4.2 Linear range study

Linear ranges for each analyte are determined by analyzing a high concentration "sample".
The analytically determined concentration must be within 5% of the true value. The true
value is the upper limit of the ICPIMS linear range. Linear ranges must be verified
quarterly.

4.3 Internal Standards

A 50 uL aliquot of a 20 ppm of Sc45, 10 ppm ofIn115 and 10 ppm of Bi209 is added to a
10 mL of all standards and samples prior to analysis.

Criteria

The intensities of all internal standards for instrument check standards must be between 80
and 120 percent of the intensities of the internal standards in the initial calibration standard.

Corrective action

If the criteria are not met, terminate the analysis, correct the problem, recalibrate, verify the
new calibration, and re-analyze the affected samples.

Laucks Testing Laboratories, Inc.
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The intensities of all internal standards in the samples must be between 30 and 120 percent
of the intensities of the internal standards in the initial calibration standard.

Corrective action

When the intensity of any internal standard in the sample fails to fall between the required
levels, the sample must be diluted fivefold (I +4) and re-analyzed with the addition of
appropriate amounts of internal standards. This procedure must be repeated until all internal
standards fall within the prescribed windows.

4.4 Initial Calibration

Analyze standard solutions using a minimum of a calibration blank and one standard. The
calibration curve must be verified by running an Initial Calibration Standard (ICY) and
obtaining agreement within 10% of the expected concentration.

Criteria and Corrective Action:

Since a linear regression is not possible when .using a two point calibration on the ELAN
5000, the standard curve is validated by evaluating the ICY and the subs~quent CCYs. If the
corresponding control limits for the ICV and CCV are exceeded, then the sample analysis
must be discontinued, the cause determined and the instrument recalibrated. All samples
following the last acceptable ICY, CCV must be reanalyzed..

4.5 Initial Calibration Yerification

Immediately after the calibration curve, analyze a standard from a source other than that
from which the calibration material was obtained.

Criteria

The calculated concentration of the ICV should be within 90%-110% of the true value.

CorrectIve action

If the ICV criteria are not met, the analysis is terminated. Perform system maintenance and
re-calibrate the instrument.

Laucks Testing Laboratories, Inc.
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After the analysis of the ICV standard an instrument blank (lCB) is analyzed. The levels of
target analytes in the ICB should not exceed the contract required detection limit.

Corrective action

If the initial ICB contains target analyte levels above the contract required detection limit,
the system is out of control. The source of contamination must be identified and corrected
before proceeding with the analysis.

4.7 Continuing Calibration Verification (CCV) and Blank (CCB)

A continuing calibration verification standard is analyzed after every 10 samples.
Immediately following the CCV, a blank solution is analyzed. In addition, this standard and
blank must be the last samples analyzed in the run.

Criteria

The CCV must fall within ± 10% of the true value.·

The levels of target analytes in the CCB should not exceed the contract required detection
limit.

Corrective action

If CCV limits are exceeded, check calculations or perform instrument maintenance.
Recalibrate and reanalyze. No sample results may be reported that are not bracketed by a
successful calibration and aCCV which is in control or by preceding and following CCVs
which are within limits.

If the initial CCB contains target analyte levels above the contract required detection limit,
the system is out of control. The source of contamination must be identified and corrected
and the affected samples re-analyzed. As with the CCVs, no sample results may be reported
that are not bracketed by a successful initial and continuing calibration blank which are in
control or by preceding and following CCBs which are within limits.

4.8 Interference Check Solutions A (lCSA) and AB (lCSAB)

•

Due to the high sensitivity of the ICP-MS technique and instrument developments that have
occurred since the method was written, the high dissolved solids content of the specified ICS .•

Laucks Testing Laboratories. Inc.
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solutions are not recommended by the manufacturer for modem instruments. The ICSA and
ICSAB solutions are prepared at different concentration levels from method 6020 to avoid
clogging of the sampler cone orifice and damage to the instrument. Therefore, AI, Ca, Fe,
Mg, Na, P, K, S, C, and CI in the ICSA and the ICSAB are at 1/10 of the specified levels.
See Appendix II for ICSA and ICSAB solutions concentrations.

(ICSA):

At the beginning and at the end of each run, an interference check solution A is analyzed.
This solution contains interfering elements only. All other elements are not present in the
solution. All elements not present should show a recovery of zero, or ± the contract
required detection limit.

Corrective Action:
If the analytes do not recover within the specified control limits, then the system is out of

. control. The problem needs to be identified and corrected prior to beginning another run.

(ICSAB):

At the beginning and end of each analytical sequence an ICSAB must be analyzed. Analytes
. must recover between 80-120%. .

Corrective Action:

If the analytes do not recover within the specified control limits, then the system is out of
control. The problem needs to be identified and corrected prior to beginning another
analysis.

4.9 Method Blanks

Method blanks are usedto verify contamination free reagents and apparatus. They are
prepared with every set of samples prepared at the same time or at least one blank every 20
samples, which.ever is more.frequent. Any analyte response above the CRDL is reponed.
For a method blank to be acceptable for use with the accompanying samples, the
oncentration of the blank of any analyte of concern should not be higher.than the highest of

.:ither:
(1) The reponing limit, or
(2) Five percent of the regulatory limit for that analyte, or
(3) Five percent of the measured concentration in the sample.

Corrective Action:

Laucks Testing Laborato;-:es, Inc.



SOP No:
Revision:
Date:
Page:
Replaces:

LTL-7202
4.0

7/22/99
120f28
Rev. 3.0 •

Corrective action may necessitate re-preparation and re-analysis of the sample set. For
example if an analyte were found in the blank but not in any of the associated samples then
sample group may not require re-analysis. In any case, if re-preparation and re-analysis is
not being undertaken, the analyst must fIrst discuss the issue with the Quality Control
Officer. It is the laboratory's responsibility to ensure that method interference caused by
contaminants in acids, solvents, reagents, glassware, and other sample processing hardware
leading to discrete artifacts and/or elevated baselines in the analytical run be minimized. In
the extreme case of chronic contamination, blanks may have to be analyzed from each stage
of the sample processing to determine the contamination source so it can be eliminated. In
all cases where blank contamination exceeds the control limit, a narrative comment must be
made which documents the corrective actions taken.

4.10 Laboratory Control Sample

The LCS is made from an independent source of the same matrix (soil or water) and is .
carried through the entire digestion procedure. An LCS is perfonned with each digestion
batch. At a minimum, LCSW(water) control limits are 80% to 120%.

LCSS(soil) control limits are supplied by the manufacturer. LCSS control limits are not •
derived by the laboratory due to the small number of data points available from each lot of
certifIed material.

Corrective Action

If the LCS is not within the required control limits, a redigestion will occur for the affected
analytes.

4.11 Matrix Spike

A sample is chosen at random from the samples to be analyzed, and an aliquot of spiking
solution is added to this sample prior to preparation. The analyst should attempt to avoid
selecting samples which are identifIed by the client as blanks. As the purpose of the matrix
spike is to test the system under "typical" conditions, the analyst may also avoid selecting
the most difficult sample of the batch for spiking. The minimum frequency for MS analysis
-is 1 each per 20 samples per matrix. This will be best accomplished by running one with
every batch for many analyses. This matrix spike sample is used to evaluate the matrix.
effect of the sample upon recovery of the analytes. The recovery of spike analytes is
calculated as follows:

•
Laucks Testing Laboratories, Inc.
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where:
SS = concentration in spiked sample
S = native concentration in unspiked sample
SA = spike added, the amount of spiking material actually added calculated on the
sample basis.

For ICP/MS, control limits for spike recoveries will be 75-125% unless the sample result is
greater than 4 times the spike concentration or unless otherwise specified in the project
specific QAPP. In-house control limits are based on historical performance.
The recovery criteria are detailed in the QC Database QC_DB and will change from time to
time.

Corrective Action:

Samples with spike recoveries outside control limits will be reviewed for possible corrective
action. Corrective action will first involve recalculation, followed by possible re
preparation, and/or reanalysis: This process should also look at the recovery of matrix
spiking compounds from the SRM and/or blank spike analysis. In all cases a narrative
explanation of the condition is required to detail the corrective actions taken. Data reported
in validatable packages will be flagged with an "N" indicating the out-of-control event.

4.12 Post-Digestion Spike

A post digestion spike is also performed to a portion of a prepared sample. The minimum
frequency for MS analysis is I each per 20 samples per matrix, control limits for post-spike
recoveries will be 75-125% .

Corrective Action: '

Samples with post-spike recoveries outside control limits will be diluted and re-analyzed to
compensate for matrix effects. The results must agree to within 10% of the original
measured concentrations. A standard-addition technique may also be used to compensate
for matrix effects.

4.13 Matrix Spike Duplicate/Sample Duplicate

Method QC consists of MS/MSD. A duplicate maybe be performed instead of a MSD.
Other types ofQC can performed at the client's request.

Laucks Testing Laboratories, Inc.
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At least one matrix spike duplicate sample per 20 samples per matrix is required when
matrix spikes are being performed. RPD values are calculated in a manner similar to
MSIMSD RPDs:

RPD = ISS-SSDI *100
(SS + SSD)/2

where:
SS =concentration in spiked sample
SSD =concentration in matrix spiked duplicate sample

For sample concentrations greater than 5 times the CRDL, control limits for RPD of
duplicates will be ±20% unless otherwise specified in the project specific QAPP. For
sample concentrations less than 5 times the CRDL, control limits for the difference will be ±
the CRDL. In-house control limits are based on historical performance. The RPD control
limits are detailed in the current QC Database QC_DB and will change from time to time.

Corrective Action:

If a trend in out of control RPD values is observed, the methods used must be examined to .
determine the source of variance. Once this source is identified, the method must be changed
so that samples can be analyzed with a predictable reproducibility. Generally, if recoveries
are in control and no analyte of interest was detected in any of the samples, no immediate
action will be taken on that sample set. If integrity of reported sample values is in doubt, re
analysis may be called for. Corrective actions should be discussed with the Quality Control
Officer. In a validatable package, data associated with an out-of-control RPD will be
flagged with an "*".

4.14 Serial Dilution

A five-fold dilution is performed on the QC sample in each analytical batch. The difference
between the initial value and the serial dilution should agree within 10%. If the difference is
greater than 10% on analytes that exhibit a level 50 times greater than the IDL, then results
for those analytes will be flagged with an liE".

Corrective Action:

No corrective is necessary other than appropriately flagging the data.

Laucks Testing Laboratories, Inc.
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• Refer to manufacture's instruction for specific operating procedures. Allow at least 30
minutes for the instrument to stabilize before initiating any analysis.

• Conduct mass calibration and resolution checks in the mass regions of interest. The mass
calibration and resolution parameters are required criteria which must be met prior to any
sample being analyzed. The monitored masses ofMg, Rh, and Pb must meet the
following criteria:

•

Element

Mg
Rh
Pb

RSD for replicate (minimwn
of four) integrations.

<5%
<5%
<5%

Mass,amu

23.90-24.10
102.80-103.00
207.90-208.10

Resolution @ 10 %
peak height, amu

<0.9
<0.9
<0.9

•

5.2 Analytical Operation

• Calibrate the instrument, using a calibration blank and a standard. Refer to Appendix I
for the applied levels of concentration. .

• All masses which could affect data quality are monitored to detennine potential effects
from matrix components on the analytes of interest.

• After the calibration has been established, an ICV solution is analyzed to verify the
validity of the curve. Measurements for the analytes of interest must be at ±10% of the
true value. A re-calibration and re-analysis is required for any analyte which falls outside
the control limit.

• Analyze the interference check samples (ICSA and ICSAB) prior to and after the analysis
of samples

• Analyze a CCV and a CCB once every 10 analytical samples.

• Dilute samples that exceed the established linear range of the instn':nent.

Laucks Testing Laborator,es, Inc.
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• See the SOP metals validation for a check list detailing data packet organization

• If requested, all analysis performed under SW 846 guidelines the data can be reported
via eLP SOW 3/90 forms.

• Data packages will be produced via Envirofonns. Analyte levels that are less than the
MDL will be reported as the SDL followed by a "U". Analyte levels that fall between
the MDL and the reporting limit will be flagged with a "B". Analyte levels greater than
or equal to the reporting limit PQL will be reported without a flag.

CODE Definition

U
B

N

*

E
S

The analyte of interest was not detected, to the limit of detection indicated.
The analyte of interest was detected between the MDL and the reporting
limit.
The spike recovery exceeded the control limits. .
The duplicates exceeded the RPD control limit or their difference exceeded
the reporting limit.
The Serial Dilution did not agree within 10%.
The analyte concentration was determined by MSA.

•••
••
••

•
• Used in all reports.
• Used in data validatable packages.

6.2 .References:

Test Methods for Evaluating Solid Waste, SW-846, Method 6020, Revision 0, September 1994

Laucks Testing Laboratories, Inc.
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Elements Mass STD, flg/L
Be 9 50
Na 23 500
Mg 26 500
AI 27 400
K 39 500
Ca 44 500
V 51 100
Cr 52 100
Mn 55 150
Fe 54,57 200
Co 59 100
Ni 60 400
Cu 63,65 50
Zn 66 200
As 75 100
Se 82 200
Ag 107 100
Cd 111 50
Sb 121 60
Ba 137 400
Tl 205 100
Pb 208 50
Li 7 200
B 11 200

Mo 98 200
Sn 118,120 200
U 238 250
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'.-

The SID is made by diluting 10.0 mL of the ICP/MS stock standard to a 100 mL final volume.

Laucks Testing Laboratories, Inc.
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100 ilL
1000 ilL
200 ilL
1000 ilL
100 ilL
250 ilL
200 ilL
200 ilL
200 ilL
200 ilL
40 ilL
150 ilL

ICAL-1
ICAL-2
ICAL-3
ICAL-4
ICAL-5
1000 ppm U
1000 ppm B
1000ppmMo
1000 ppmLi
1000 ppm Sn
1000 ppm Be
1000 ppm Se

•

Note: 50 ilL of20 ppm Sc45, 10 ppm Inl15 and 10 ppm Bi209 is added to a 10 mL aliquot of
standard.

Lauck,! Testing Laboratories, Inc.
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Element ICSA (PPM) ICSAB (pPM)

Aluminum 4 4

Arsenic 0.020

Cadmium 0.020

Calcium 12 12

Chromium 0.040

Cobalt 0.040

Copper 0.040

Iron 10 10

Magnesium 4 4

Manganese 0.040

Molybdenuni 0.16

Nickel 0.040

Potassium 4 4

Selenium 0.020

Silver 0.040

Sodium 10 10

Vanadium 0.040

Zinc 0.020

LTL-7202
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,

QAElement Method Criterion Laucks Criterion Frequency Corrective Documentation
Action

Mass must be performed Mg 23.90-24.10 Beginning Perform new Instrument
Calibration in mass regions of Rh 102.80-103.00 of each mass Logbook
Check interest and be Pb 207.90-208.10 analysis. calibration.

within ±O.l amu of
the actual value.

Resolution < 0.9 amu full < 0.9 amu full Beginning Adjust Instrument
;

Check width at 10% peak width at 10% peak of each resolution. Logbook i

Iheight height analysis. i

Initial Blank and at least Blank and one Beginning NA In the raw data i
i

Calibration one standard standard of each and/or on I

analysis FORM 14.
Initial ±10% of true ±10% of true Immediately Recalibrate and Form 2, in the
Calibration value. Made from value. Made from following reverify. raw data
Verification an independent an independent calibration.

source. source..
Initial Values must be Values must be Imniediately Recalibrate, Form3, in the
Calibration < 3x the IDL for <CRDL following reverify, and raw data .

Blank each element. ICV. rerun the ICB.
Continuing ±10% true value. ±10% true value. Every 10 Recalibrate and Form 2, in the
Calibration Analyte levels are samples and rerun affected raw data
Verification at the mid-range of end of ron. samples.

the calibration.
Continuing Values must be Values must be Immediately Recalibrate and Form 3, in the
Calibration < 3 times the IDL <CRDL following rerun affected raw data
9 lank for each element. CCV. samples.
-

Form 3, in thev1ethod < CRDL or <5% of < CRDL or <5% of One/batch Redigest
.3lank regulatory limit or regulatory limit or samples raw data.

any sample any sample

Lauck- Testing Laboratories, Inc.
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Revision:
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QA Element Method Criterion Laucks Criterion Frequency Corrective Documentation
Action

Internal I.Samples: 30 % - 1. Samples 30 % - 1. All 1. dilute and In the raw data.
Standards 120 % of the initial 120 % of the initial samples reanalyze.

calibration calibration blank.
standard 2. Instrument 2. All 2. recalibrate,
2. Instrument Check Standards: instrument re-analyze the
Check Standards: 80 -120 of the check affected
80 -120 of the initial calibration standards samples.
initial calibration blank.
standard.

Serial within ±10% of the within ±10% of the One/batch Flag data with Fonn 9,.in the
Dilution original value if original value if an "E". raw data

the analyte conc. is the analyte conc. is
> 100 x the IDL. > 100 x the IDL.

Duplicate, ± 20% for analyte ± 20% or current 5% or per reanalyze Fonn 6, in raw
% Difference values greater than QC database batch digestates, if data, or

100 times the IDL. criteria. still fail, consult database report
QCO

Matrix Spike 75-125% or 5% or per ConsultQCO Fonn5A,.
Recovery current QC batch raw data,

database criteria. database report
Post- 75%-125% 75%-125% - 5% or per dilute and re- Fonn 5B, in the
Digestion batch analyze or MSA raw data
Spike
Laboratory One/batch, no LCSW: 80%-120% One/batch Redigest Fonn 7, in raw
Control acceptance criteria LeSS: samples. data, or
Sample Manufacturer database report

Specs.
ICSA and ±20% true value of ±20% true value of Beginning reanalyze Fonn 4, or in
ICSAB analytes, or analytes, or and end of affected raw data.

± the CRDL. ± the CRDL. run samples

:.
===========================-=-=====
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Reporting Reporting
Element Limit, Element Limit,

~gIL ~gIL

Ag 3.0 Mn 1.0
As 1.0 Mo 10.0
B 10.0 Ni 10.0
Ba 2.0 Pb 1.0
Be 1.0 Sb 1.0
Cd 1.0 Se 3.0 .
Co 3.0 Sn 10.0
Cr 5.0 U 100
Cu 2;0 V 2.0
Li 10.0 Zn 10.0

Reporting limits are approximately 2;.10 times the instrumental MDL. The MDL is based on
samples prepared using SW.846 3015. Values actually reported may be less than the routine
reporting limits but above our method detection limit.

•

Laucks Testing Laboratories, Inc.



e.
LAUCKS TESTING LABORATORIES INC.

Seattle, Washington

SOP #:LTL-7501

Title: Operation of the PE FIMS 400 for the Analysis of Hg

Revision history:
Numb~ ~

1 ' 02/04/98
o ·02/14/96

UNCONTROLLED

Revised by: Date: ~/s:-/18
anics Division Manager

Approved by: (-:oL--¥.:=:..;..oc...-"-'~--.,.'b'-~....:..r..~-.J&T---
. Harry Rombe

Approved by: /~ ~.~
Karen Kotz, Laboratory D ector

. Date: d-S" &fi

Date: ~$k'



Table of Contents

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-7501
1

02/04/98
2of24

o •
1. INTRODUenON AND SCOPE _.••••__•••••_.___•••'_._•••_ _.•••__._._ _•.••••••._•••••_•••••_••••_•••__••_._•••••_~••••••_3

1.1 METHOD DESCRIPTION: ....•.•....•.•.••.....•.•••.••...•.••••••••.•.•..•••...••.•...••••.......•.••..•........•....•................•.•...........•.........•••......•.•.....•..3
1.2 SAMPLE COLLECI10N, SAMPLE STORAGE, HOLDING TIMEs 3
1.3 DEFINITION OF TERMs 3

2. EQUIPMENT, STANDARDS AND REAGENTS _••_._ ._._._._._.• ••••~_•• ._S

2.1 EQUIP~ 5
2.2 STANDARDS 5
2.3 REAGENTS: : 6

3. SAFETY PRECAUTIONS AND WASTE DISPOSAL: .•_.•••••••_. .•••.••••_••.••.__••.•..•..••••••••_••.•.•••••••••.......::•.....•••••••..•...7 -.:_

3.1 SAFElY PRECAUTIONS 7

4. CALmRATION AND QUALITY CONTROL__ _•.•.•.•••.••_••..••••_••••••••...•.•••_•••_••••.••••••••7

4.1 METHOD DETECI10N LOOT STUDY (MDL) ~ 7.
4.2 1NITIAL MULTI-PoINT CALIBRATION: 8.
4.3 CALIBRATION ClUTERIA 8
4.4 CONTINUING QUALITY CONTROL: ;..................................•........•....•.......... 8

4.5 MATRIX SPIKE ~ ;....•.......•....................................................................................9
4.6 MATRIX SPIKE DUPLICATE : 10
4.7 SAMPLE DUPUCATE :.............................................................•.....•..•..... 10

s. OPERATION PROCEDURES: _ _ _••••_••._.._.•._ _ _ _ _._•.• 11

5.1 DIGEST- BOD BOTTLES- SOIL OR WATER: 11

5.2 DIGESTION - WATER SAMPLES 12

5.3 DIGESTION - SOIL SAMPLES: 12

5.4 ANALYSIS ON FIMS 400 13

6. REPORTS•.••..•.•.••••...•.••.•.•_•••••••._._••_ ...••.•_. ••• ••••_•••.•.•••••••••.•..•...••_•••••_.•.••.••_ _ _••••_••••••.16

6.1 DATA PACKET ORGANIZATION 16

6.2 DATA QUAUFYING FLAGs 17
6.3 CONTROL CHARTS 17

APPENDIX 1- QC SVMMARY TABLE_.•. ..•. ••••~--••-.-.---•.- •••••••••••.- •••_••_._•••_.•_._ 18

APPENDIX - II - SA~LE DIGESTION LOG_._ _._.! _._......•........_ _ __ 20

APPENDIX m - EXAMPLE REPORT FORM_.__,__• ••_ _ •••_ _•••••_ _ 21

APPENDIX IV - EXA~LE SA~LE INFORMATION SHEET_.••_ ••.•...._••••••.••••_._••••_._••.. _23

Lauclcs Testing Laboratories. Inc.



L.. Introduction and Scope
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1.1 Method Description:
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1.1.1 This SOP covers the cold vapor analysis ofHg by the Perkin-Elmer Flow Injection
Mercury Syste~ Model 400 (FTh1S 400). Sample handling and preparation are as
required by SW 846 methods 7470 and 7471. This SOP is also valid for the preparation
and analysis of samples under CLP protocol when used in conjunction with the SOW
ILM04.0. Where the requirementS of these procedures differ, the most stringent ---- ------ ------.

requirements are used. The requirement of analyzing soil samples in triplicate-under
7471 is not used except on request.

1.1.2 After preparation and digestion to convert Hg to its ionic fonD., 0.5 rot of sample is
-introduced into a stream of carrier solution (3% HCI), mixed with a SnCl2 suspension to
reduce the Hg ion to its metallic fonD., which is then carried into an adsorption tube
through which passes light at a wavelength of253.7 nm. The adsorption is then
measured.

1.1.3 This method is restricted to use by, or under the supervision of analysts experienced in
the technique described. Each analyst performing this method must have demonstrated
the ability to perform the described analysis.

1.2 Sample Collection, Sample Storage, Holding Times

1.2.1 Samples are stored either in glass or plastic. The holding time is 28 days from collection.
Soil samples are stored at 4° C±2° C. Water samples are stored at room temperature.
Water samples are preserved by the addition ofHN03 to a pH <2.

1.3 Definition ofTerms

1.3.1 This section defines terms and acronyms as they are used in this SOP. Other terms, such
as MSIMSD or method blank, are not defined here since it is assumed that the user of this
SOP already understands their more general meaning.

1.3.2 LFB - Laboratory Fortified Blank - A sample ofDIW to which a known amount ofHg is
added.

1.3.3 CCB - Continuing Calibration Blank - This is the same acronym used in the CLP
program. This is a blank which is analyzed immediately after the CCV (almost always

Loucks Testing Laboratories, Inc.
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1.3.4 CCV - Continuing calibration verification. - This is the same acronym used in the CLP
program. This is a standard analyzed at some prescribed frequency (almost always after
every 10 samples and at the end ofthe analytical run) during the analysis sequence to
determine whether the instrument or system has remained in calibration.

1.3.5 CLP - Contract Laboratory Program - The USEPA program that contracts with
laboratories to provide laboratory services. The term has come to mean a much broader
set ofmethods and deliverables. In context of this SOP, CLP means procedures or
operations which are detailed in the CLP contract and which are extended to a broader
working definition.

1.3.6 Corr Coef, CC - Correlation coefficient - A measure of the "goodness of fit" of a set of
data to a linear regression model. The closer the value is to 1, the higher the degree of
confidence in the correlation

1.3.7 DIW - Deionized water - Lab reagent water. This water should be free of virtually all
analytes.

1.3.8 ICB - Initial calibration blank - This term is borrowed from CLP. An instrument blank is
made up in the same way as calibration standards, without target analytes.

1.3.9 ICV - Initial calibration verification - is a standard which is analyzed at the start of each
analytical run that is compared to the initial multi-point calibration to determine whether
the instrument calibration is accurate. This verification standard is from a source different
from that Used to make the calibration standards

1.3.10 IDL - Instrument detection limit. The lowest concentration ofa target analyte that will
.yield a signal:noise ratio ofleast 3x. Determined quarterly using blanks to which a
known quantity of standard has been added. The lOL is determined by analyzing 7
replicates spiked at 2-5 times the expected IDL on three non-consecutive days. The sum
of the standard deviations of the three runs is the lOL. .

1.3.11 MOL.;. Method detection limit - The lowest concentration a sample which will yield a
positive result that is greater than zero at a known level of confidence. MDLs are'
empirically detennined by Laucks annually.

1.3.12 MOL standard - Method detection limit standard - A standard prepared so that the
. concentration of Hg is 1-5 times the anticipated MDL

Laucks Testing Laboratories, Inc.
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1.3.13· LCS - Laboratory Control Sample - A sample containing a known quantity of Hg used to
verify digestion and analysis. LCSW indicates a water sample. It is used interchangeably
with ICV. LCSS indicates a soil sample.

1.3.14 RSD or %RSD - Relative standard deviation or percent relative standard deviation - The
ratio of the standard deviation of a set ofvalues to the mean of the set of values. A
measure of the similarity of the values one to another.

1.3.15 PBW - A blank carried through the sample preparation and digest procedures.

--------~ Equipment. StandardSind-Reagents----------- ---.-- -- ------.----- ---. -

2.1 Equipment

••.,
2.1.1

-- 2.2

Equivalent equipment may be used where appropriate.

FIMS 400 automatic Hg analyzer..
Perkin Elmer AS-90 autosampler.
Epson LQ300 dot-matrix printer.
Wells 18''X24'' hot water bath.
BOD bottles
Analytical balance
Micropipettes: 25, 50, 100, 200, 500 and 1000 J.L1.
50 mL and 15 mL centrifuge tubes - polystyrene.

Standards

2.2.1 All standards must b,;; prepared in 0.15% HN03•

2.2.2 Intermediate Hg solution: Dilute 100 J.Ll of 1000 ppm Hg standard solution to 100 mL in
. DIW to which 0.15 mL HN03 has been added. The identification number of the standard
solution used and the dilution must be entered on the digestion log (Appendix II). This
solution must be prepared daily. Since the intermediate and working standards are
prepared daily, they are not recorded in the standards logbook.

2.2.3 0.2 J.Lg/L standard - Place 100 mL DIW in a BOD bottle. Add 20 J.LI stock Hg solution

2.2.4 0.5 J.Lg/L standard - Place 100 mL DIW in a BOD bottle. Add 50 J.LI stock Hg solution.

2.2.5 1.0 J.Lg/L standard - Place 100 mL DIW in a BOD bottle. Add 100J.Ll stock Hg solution.

Laucks Testing Laboratories, Inc.
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2.2.6 2.0 J.1g/L standard Place 100 mL DIW in a BOD bottle. Add 200 J.L1 stock Hg solution.

2.2.7 5.0 J.1g/L standard - Place 100 mL DIW in a BOD bottle. Add 500 J.11 stock Hg solution.

2.2.8 10.0 J.1g/L standard - Place 100 mL DIW in a BOD bottle. Add 1000 J.11 stock Hg
solution.

2.2.9 ICV solution - Add 100 mIs DIW to a BOD bottle. Add sufficient stock ICV solution to
produce a concentration of 1.0 to 5.0 J.1g/L.

2.2.10 CCV/CCBILFB - In setting up the run, use the 5.0 J.1g/L standard for the CCV and LFB;
. for the CCB use the calibration blank. -

2.2.11 MSIMSD - Add 100 J.11 intermediate Hg solution to the samples being spiked. When
performing Hg under CLP protocols use 100 J.11 intermediate Hg solution and perform
MSlDuplicate.

2.2.12 LCSS., Laboratory control soil sample. Concentrations and limits are certified by the
manufacturer.

2.3· Reagents:

2.3.1 DIW- deionized water free of impurities.

2.3.2 H2S04 (sulfuric acid) - concentrated, reagent grade

2.3.3 HN03 (~tric acid) - concentrated, reagent grade

2.3.4 HCI (hydrochloric acid) - concentrated, reagent grade

2.3.5 Stannous chloride - Add 11 g. SnCI2"2H20 (stannous chloride dihydrate) to 1 L DIW to
which has been added 30 mL concentrated HCl.

2.3.6 KMn04 (potassium permanganate) - Dissolve 100 g. KMn04, marked "suitable for Hg
determination", in 2 L DIW. This is a saturated solution. Sufficient undissolved KMn04

should be allowed remaining in the bottom of the bottle to assure a saturated solution.

2.3.7 K2S20 S (potassium persulfate) - Dissolve 50 g. K2S20 S, marked "suitable for Hg
determination", in 1 L DIW. This is a saturated solution. Sufficient undissolved K2S20 S

should be allowed remaining in the bottom of the bottle to assure a saturated solution.

Lauclcs Testing Laboratories, Inc.
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2.3.8 NaClINH20HHCI (sodium chloride/hydroxylamine hydrochloride) - Dissolve 240 g
NaCI (table salt is generally used) and 240 g. NaClINH20HHCI (reagent grade marked
"suitable for Hg detennination") in 2 L DIW. Contamination has been experienced with
this solution. For this reason a 50% solution should be analyzed by the FIMS 400
whenever a new bottle is made up. If the absorbance (peak height) exceeds .004 the
container ofNaClINH20HHCI should be marked "Contaminated" and disposed of.

2.3.9 Carrier solution - The carrier is a 3% HCI solution.

3a.. Safety Precautions and Waste Disposal: .
---------

3.1 Safety Precautions

3.1.1 All standards, samples and sample solutions should be handled as if they are hazardous
substances.

3.1.2 Refer to the instrument manufacturer's manual for routine instrument precautions.

3.1.3 Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component or with
high pressure gas and have the potential to do harm if not used properly.

3.1.4 Electrical shock - All instruments present the possibility of electrical shock The operator
should take all precautions including ensuriI,lg that all instruments are operated with fully
grounded power outlets, turning off the instrument and disconnecting the instrument from
the electrical power supply before working on any electrical components, etc.

3.1.5 Because of the toxic nature ofHg vapor, inhalation or skin contact should be avoided.

3.1.6 The usual precautions should be taken in handling acids.

3.1.7 SnCl2 is a skin and eye irritant; avoid contact.

3.1.8 The addition ofhydroxylamine after digestion releases gas, including chlorine. Avoid
inhalation; use hood if necessary.

Calibration and Quality COntrol

4.1 Method Detection Limit Study (MDL).

Laucks Testing Laboratories, Inc.

~. - _.._-_.

------------------------------~



4.1.1

SOP No:
Revision:
Date:
Page:
Replaces:

MDL studies for Hg water samples and soil samples are performed annually.
the current SOP on MDL determinations for specifics.

LTL-7501
1

02/04/98
80f24

o
Consult

4.2 Initial Multi-Point Calibration:

4.2.1 Concentrations:

Standard
Name
SO
SO.2
SO.5
S1.0
S2.0
S5.0
S10.

Concentration

0.0 J.1g/L
0.2 J.1g/L .
0.5 J.1g/L
1.0J.1g/L
2.0 J.1g/L
5.0 J.1g/L

10.0 J.1g/L

Standards are made fresh daily from the intermediate standard in 0.15% HN03•

4.2.2 The calibration blank, the ICV, the LCS, the LFB, the ICB and all standards are digested
along with the samples being analyzed.

4.3 Calibration Criteria

4.3.1 Calibration curve - CC must be greater than 0.995.

4.3.2 ICV -·For CLP analyses the limits are 80-120 %, for SW 846 the limits are 90-110%.

4.3.3 ICB - Limitations presently in use are -0.2 J.1g/L to 0.2 J.1g/L .

4.3:4 A PBW and an LFB are run immediately following the successful calibration. The
limitations on the PBW are the same as the limitation on the ICB. The limitations on the
LFB are as set forth in QC-DB.

4.3.5 If the above criteria are not met. recalibration must be performed.

4.4 . Continuing quality control:

4.4.1 A CCV followed immediately by a CCB must be run every 10 samples and after the last
sample. The ICB, PBW and LFB count as samples for this purpose.

Laucks Testing Laboratories. Inc.
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4.4.2 Criteria - For CCV's the limitations are 80% to 120%. For blanks the limitations are -0.2
J,lg/L to 0.2 J,lg/L .

4.4.3 Corrective action - Ifa CCV or CCB are out of control, arecalibration must be performed
followed by a reanalysis ofall samples since the last previous successful CCV and/or
CCB.

4.5 Matrix Spike

4.5.1 A sample is chosen at random from the samples to be analyzed, and 100 J,ll of
intermediate standard is added. The spike level is then 1.0 J,lg/L. The analyst should
attempt to avoid selecting samples which are identified by the client as blanks. As the
purpose of the matrix spike is to test the system under "typical" conditions, the analyst
may also avoid selecting the most difficult sample of the batch for spiking. It is not
alw~ys reqUired that a matrix spike analysis be performed with each preparation/analysis
batch, however, the minimum frequency tor MS analysis is I each per 20 samples per
matrix. This will be best accomplished by running one with every batch for many
analyses. This matrix spike sample is used to evaluate the matrix effect of the sample
upon recovery of the analytes. Therecovery of spike analytes is calculated as follows:

recovery,% =
(SS - S)
,----·100

SA

•

, where:
SS =concentration in spiked sample
S =native concentration in unspiked sample
SA = spiked added, the amount of spiking material actually added to the sample

.calculated on the sample basis

4.5.2 The recovery criteria are listed in QC_DB and will change from time to time.

4.5.3 Corrective action

4.5.3.1 Sampies with spike recoveries outside control limits will be reviewed for
possible corrective action. Corrective action will first involve recalculation,
followed by possible re-preparation, and/or reanalysis. This process should also
look at the recovery of Hg from the SRM and/or blank spike analysis. In all
cases a narrative explanation of the condition is required to detail the corrective
actions taken.

Lauch Testing Laboratories, Inc.
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4.6.1 The compound recovery criteria are identical to those for the matrix spike sample. In

addition, the matrix spike duplicate is used measure method precision. This is done by
computing the relative percent difference (RPD) between the matrix spike and matrix
spike duplicate recovery values. This calculation is as follows:

lSI - S21
RPD= • 100

(SI + S2)/2

where:
S1 = measured concentration for MS sample
S2 = measured concentration for MSD sample

4.6.2 RPD control limits are listed in QC_DB and will change from time to time.

4.7 Sample Duplicate

4.7.1 Sample duplicates are required when CLP practices are employed, or when the method
specifically calls for duplicates. At least one duplicate sample per 20 samples per matrix
is required when matrix spikes are being performed.

lSI - S21
RPD= • 100

(SI + S2)12

where:
.S1 = measured concentration in the initial analysis
S2 =measured concentration in the duplicate analyses

4.7.2 The RPD control limits listed in QC_DB and will change from time to time.

4.7.3 Corrective action

4.7.3.1 Ifa trend in out ofcontrol RPD values is observ~ the methods used must be
examined to detennine the source of variance. Once this source is identified, the
method must be changed so that samples can be analyzed with a predictable
reproducibility. Generally, if recoveries are in control and no analyte of interest
was detected in any of the samples, no immediate action will be taken on that

Laucks Testing Laboratories, Inc.
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sample set. If integrity of reported sample values is in doubt, re-analysis may be
called for. Corrective actions should be discussed with the Quality Control
Officer.

Operation Procedures:

5.1 . Digest - BOD bottles - Soil or Water:

5.1.1 Digestion log (Appendix II): The digestion log should show the sample numbers, the
date, the name ofthe analyst, the time placed in the hot water bath, the time when the .. _
temperature reached 95± 50 C, and the time removed from the hot water bath. One .
should be prepared for each run. An example is attached as Appendix II. The numbers of
each BOD bottle must be placed in the leftmost column of this form to identify which
sample is in each BOD bottle.

5.1.2 Preparation of standards:

5.1.2.1 Prepare an intermediate standard daily by adding 100 III of the 1000 mgIL stock
standard to 100 mL of 0.15% HN03 in DIW, giving a concentration of 1.0 mgIL
ofHg.

5.1.2.2 Place 100 mL DIW in each of9 BOD bottles.. Mark these BOD bottles with the
concentration of each standard in IlgIL , plus one marked "Blank", one marked
"ICV" and one more marked ICB.

5.1.2.3 Add from the intermediate standard the following amounts to. the following
BOD bottles:

°llgIL
0.21lgIL
0.51lgIL
1.°llgIL
2.0 IlgIL
5.0 IlgIL
10.0 IlgIL

5.1.2.4 To the ICV BOD bottle add that amount of the ICV standard which will produce
a ,concentration from 1.0 IlgIL to 5.0 IlgIL .

5.1.2.5 The standards, the ICV and the ICB must be digested along with the PBW. LFB
and samples.

Laucks Testing Laboratories. Inc.
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5.2.1 Place 100 mL DIW in the PBW BOD bottle.

5.2.2 Place 100 mL DIW + 100 ~l intermediate standard in the LFB BOD bottle.

5.2.3 Place 100 mls sample in the BOD bottle designated for that sample, being sure to place
100 mL sample in the designated duplicate, MS and MSD BOD bottles for the sample
involved. TCLP samples and spikes should be diluted 20 mL/IOO mL (dilution factor of
5) in DIW. The TCLP spikes should be diluted 2 mL/IOO mL in DIW.

5.2.4 Add the required quantity (See Sec. 4.5.1) of intermediate standard to the MS and MSD
BOD bottles.

5.2.5 Add the following reagents to each BOD bottle:

5 mL concentrated H2S04

2.5 mL concentrated HN03
15 mL KMn04 solution
8 mL K2S20 S solution

5.2.6 The KMn04 color must persist for 15 minutes. If it does not, more KMn04 must be
added.

5.2.7 Place all the BOD bottles, being careful to keep them in order, in the hot water bath in a
hood, and record the time on the digest log. Monitor the temperature of the hot water
bath and record the time when the temperature reaches 90° C. Continue to heat the water
bath, keepiitg the bath at 95 ± 5 C for two hours..

5.2.8 Remove the BOD bottles from the hot water bath and allow to cool.

5.2.9 Add 6 mL NaClINH20HHCl solution and mix until the mixture clears. If some
undissolved permanganate remains, it will usually disappear on standing after a few
minutes.

5.3 Digestion - Soil samples:

5.3.1 Place 100 mL DIW in the PBW BOD bottle.

Laucks Testing Laboratories. Inc.
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5.3.2 Place approximately 0.5 g., or, for certain CLP and 846 analyses, approximately 0.2 g of
sample in each of the BOD bottles to which that sample applies. Record the exact weight
on the digestion log.

5.3.3 Add 3.75 mL HCl, 1.25 mL HN03 and 5 ml DIW to each BOD bottle.

5.3.4 Place all BOD bottles in a hot water bath in a hood that is at 950 C ± 50 C. Maintain the
heat at this level for 2 minutes.

5.3.5 Cool fora few minutes and add 50 mL DIW and 15 mL KMn04• Mix.

5.3.6 The KMn04 color must persist for 15 minutes. Ifit does not, more KMn04 must be
added.

5.3.7 Place all BOD bottles in a hot water bath that is at 950 C ± 50 C. Record the time on the
digest log. Maintain the hot water bath at this temperature for 30 minutes. Remove the
BOD bottles and allow to cool.

5.3.8 Add 6 mL HClINH4NH20HHCI solution and mix to remove color.

5.3.9 Add 50 mL DIW. Allow to cool.

5.4 Analysis on FIMS 400.

5.4.1 This is a programmed analysis. The method name is "hg_cv" (Appendix V). This is a 6
point curve With a blank correction. The development of the calibration curve, including
the ICV and ICB, is automatic. If the calibration is unsuccessful, recalibration is
attempted. If a standard is seriously out of line, it is ignored by the Perkin-Elmer
software. The 5.0 J.1g/L standard is used for CCV's; the calibration blank for CCB's,
both of which are programmed to be run every 10 samples. If a CCV or a CCB fails to
meet quality control specifications, the system recallbrates and reruns all samples since
the last preceding valid CCV or CCB. A CCV and a CCB are also run after the last
sample in the run.

5.4.2 Sample Information sheet - Appendix IV.

5.4.2.1 . Click the automatic analysis button on the screen which appears after activating
the program.

5.4.2.2 Click the "Sample Information" button on the toolbar.

Loucks Testing Laboratories. Inc.
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5.4.2.3 A blank. sample information sheet appears. Previous sample information sheets
may be obtained by activating the File - Open menu, designating "Sample
Information" from the dialog which appears. The sample information sheet
should be filled in to tell the computer which auto-sampler locations to go to.

5.4.2.4 Sample ID column - Some typing can be saved by double clicking on the
column title. On the resulting form the job order may be typed in and the
sample numbers will then be incremented by 1 for the autosampler locations
indicated. The sample ID's will then be filled in. Sample: "9802094
0001..0002..".

5.4.2.5 Sample weight column - For soil samples the weight of the samples skould be
filled in. At the top, the volume units' should be filled in "mL", the weight units
"g".

5.4.2.6 Sample units column - Typing may be saved by double clicking on the column
title and indicating the units on the dialog box which 'appears, and indicating the
AS locations involved. In the case ofwater samples this will ordinarily by
"Jlg/L". For soil samples the button "weight:weight" should be clicked and the
desired units specified in the dialog box selected. If the dialog box has been
properly filled in, the machine is programmed to compute the proper units (e.g.
mg/kg). It should be kept in mind that this is on an as received basis, not a dry
basis.

5.4.2.7 User dilution column - Where a dilution is involved (e.g. TCLP analyses) the
dilution factor should be entered. As in the sample weight and sample units
columns, above, typing may be saved by double clicking the column title.

Laucks Testing Laboratories. Inc.
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5.4.4 At the beginning of each day of analysis, the following steps are taken to prepare the
instrument:

5.4.3 All tubes should be marked with their contents before being filled. Then the tubes are
fuled from the BOD bottles and placed in the autosampler locations designated either by
the method or by the sample information sheet....

Sampler
Location

1
2
3
4
5
6
7
8
9
10

11-109

Size
50mLtube
SO mL tube
50 mL tube
50 mL tube
50 mL tube
50 mL tube
50 mL tube
50 mL tube
15 mLtube
15 mL tube
15 mL tubes

Contents
Calibration Blank
0.5 J,ig/L standard
1.0 J,ig/L standard
2.0 J,ig/L standard
5.0 J,ig/L standard
10.0 J,ig/L standard

ICV
ICB

PBWorLCSS'
LFB or sample

Samples

_. - .._..__._--

.tt.;

5.4.4.1 The flows of the carrier solution and the reductant solution (the stannous
chloride solution) are measured by the methodology suggested in the Perkin
Elmer handbook "Setting Up and Performing Analyses", 2.4.2-2.4.4. The rinse'
container (autosampler location 0) is rinsed and filled with 3% HCI solution.
lbis is then analyzed using the location button in the analysis window of the
automated analysis window, and the curve produced displayed through the curve
button in the toolbar. The curve should be flat and less than 0.0001 absorbance
units.

5.4.5 Analysis - The analysis is ordinarily started by clicking the "Analyze All" button in the
Automated Analysis window. Ifonly calibration is desired, the "Calibrate" button may
be used. If samples are to be analyzed by an already existing calibration curve use the
"Analyze Samples'~ button.

5.4.5.1 Once the analysis has been started the autosampler places the sampling probe
in the sample/calibration cup. The peristaltic pump begins pulling sample
through the sample loop. After the line has been purged, the injection valve
cycles~ and injects the sample into the carrier flow. ibis flow is then combined

------------------------------------_.__ ._._-
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with the SnC12 and mixed. Next it goes to a liquid/vapor separator. The liquid
goes to waste and the vapor is transported into the ~dsorption cell of the
spectrophotometer. All samples and standards are measured in duplicate.

5.4.6 Run log - A run log will be printed as the analysis progresses. The print program is
designed to transmit the data to be printed to the printer one page at a time. Thus several
autosampler locations will be analyzed before anything appears on the printer. If anything
else is printed (e.g. the sample information sheet) while the automated analysis window is
open, the computer must be rebooted, or a run log will not be printed.

5.4.7 Additional samples may be analyzed after the run designated on the sample information
sheet by using the "Select Location" button on the "Analyze" page of the Automated
Analysis window. The autosampler locations should be filled in the resulting dialog..

. The instrument will then analyze the samples indicated. This may be used to reanalyze
the samples with questionable results, or to analyze diluted samples.

5.4.8 Dilution - Where analysis results are above the high standard (10.0 J.1g/L ) an aliquot of
.the sample diluted with the calibration blank may be analyzed as set forth in 5.4.7 above.

L. Reports

6.1 Data Packet Organization

6.1.1 A report is prepared using the reformat procedure on the main menu. The reformatted
design is entitled "Summary". It is transferred to a floppy disk, which is then imported to
a spreadsheet using Microsoft Excel 5.0. This must then be formatted into the form
included in Appendix ill.

6.1.2 The final data packet is to include the following:
1) The report (See Appendix Ill)..
2) The QC_DB Report Form.
2) The digestion log (Appendix II):
4) The run log, if required.

6.1.3 All results for quality control tests are entered into QC_DB. A swnmary report of all data
entered must be included in the data packet The routine minimum is a method blank
report, an MSIMSD orMS/duplicate report and a SRMlLSCW.

Laucks Testing Laboratories, Inc.
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.e.,

U The analyte of interest was not detected, to the limit of detection indicated.

6.3 Control charts

6.3.1 The recovery values for the LCS/SRM are plotted on control charts.

Laucks Testing Laboratories. Inc.
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QAElement Method Laucks Frequency Corrective Documentation

Criterion Criterion Action
Initial CC> 0.995 CC > 0.995 once per batch recalibrate run log
Calibration

Initial 90-110 % Per the method one per 20 recalibrate run log, report
Calibration SW846
Verification 80-120% 245.1
Initial Below R.L. BelowR.L. one per recalibrate run log, report
Calibration sequence
Blank
.Continuing 80-120 % 80-120 % At the recalibrate and run log
Calibration beginning,every rerun samples
Verification 10 samples and since last CCV

after the last
sample

Continuing BelowR.L. BelowRL. At the recalibrate and run log
Calibration beginning,every rerun samples
Blank 10 samples and since last CCB

after the last
sample

Matrix Spike SW-846 See SeeQC DB Every 20 Consult QC QC_DB
Recovery QC_DB. samples officer. Flag

CLP 75-125% data or
reanalyze.

MSIMSDRPD See QC_DB See QC DB Every 20 Consult QC QC_DB
samples officer. Elag

data or
reanalyze.

Duplicate 20%RPDCLP SeeQC DB Every 20 Consult QC QC DB
% Difference samples officer. Flag

. data or
reanalyze.

~..

Laucks Testing Laboratories. Inc.
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85-115 % See QC_DB. Once per 20 Recalibrate Run logLaboratory
Fortified Blank .
(LFB)
Standard Soil Manufacturer's Once per 20 Recalibrate Run log
Reference Manufacture's limits
Material (SRM) limits
Recovery Water See ICV

-------------------------------- .. _-- --
Laucks Testing Laboratories, Inc.
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Date Bottles into water bath (time)

Analyst Water bath at 95°C (time)

Standard ill ME- Bottles out of water bath (time)

ICVNo ME- Spike = 100 f.11 of Std

No. Sample ill Sample size Final Comments Bottle #
g,mL volume,mL

SOppb 100 ml
~

SO.2 ppb 20 f.11 ofStd 100 mi
~

SO.5 ppb 50 f.11 ofStd IOOmi

S1.0 ppb 100 III of Std 100 mi

S2.0 ppb 200 f.11 ofStd 100ml

S5.0 ppb 500 IJI ofStd 100 ml

S10.0 ppb 1000 f.11 of Std 100 ml

ICV 100 ml

ICB 100mi

LCSW 100 ml

CRA 100 mi

PBW 100 mi

100 ml

100 ml

100 ml

100 ml

100 ml

100 ml

100ml

100mI

100mI

100 ml

100 ml

100 mi

100mI

100 mi

100mI

100 ml

100mI.
100mi

NHzOHHCl
REA1-6-3

NaCl
REA1·7·9

Kz~O.

REAl·S·7
KMnO.
REAl-S4

Laucks Testing Laboratories. Inc.
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Hg in Water and TeL?
Digested 117/98
Analyzed 118198

Samole 1 Time Value •Ofa Rcvrv! RPO F'a~ Comment
Calib Blank 111:13:291 ~g/L

: !
50.2 11 :16:231 '~gJL ! - , I
50.5 11:19:191 ;~gJL ! I I
51.0 11 :22:191 !~gJL

; I I
52.5 11:25:171 i~gJL I I ,
55.0 11:28:151 !~gJL

510.0 11:31:161 ~gJL

ICV1 ME7-23-2=4 11:34:211 4.028 ~gJL 101%
ICS 11:37:211 0.001 ~gJL I
CCV1=5 11:40:161 5.015 ~gJL 100%
CCS1 11:43:101 0.007 ~gJL

LC5W1 11:46:04! 4.0671 ~gJL , 102% I
CRA 11 :48:571 0.2261 ~g/L 1 I I -
PBW 11:51:551 0.0031 ~g/L

, !
12611-11 11 :54:501 2.215i ~g/L

:
~

I did not report;

12679-02 11 :57:471 0.0071 ~g/L
,

i ,

12679-02dup , 12:00:44! 0.017' ~gJL
I II

12679-02ms 5pk=1 12:03:42! 12.8421 ~g/L i 1284%1 !N see below
12679-03 12:06:42! 0.0831 ~g/L : I I
12679-04 12:09:341 ~0.0161 ~g/L I ! Ii

CCV2=5 I 12:12:28i 5.1381 ~g/L ; 103%j i 1
CCB2 112:15:24: 0.0131 ~g/L I ;

I I,
I

12679-05 12:18:16: 0.026; ~g/L
,

I i; I
12679-06 12:21:11 : 0.0291 ~g/L I !
12679-07 112:24:04: 0.002: ~g/L

, ; , !
;

12679-08 I 12:26:58i 8.2391 ~g/L I see below
12679-09 12:29:52! 23.125; \Jg/L : i did not report
12679-10 ' 12:32:46: 0.2091 ~g/L !

i ,did not report
12725-01 12:35:44i 0.367! \Jg/L ! I
12725-02 12:38:391 -0.2261 ~g/L !
12725-02dup 12:41 :361 -0.4191 \Jg/L i i
CCV3=5 12:44:32! 4.945, ~gJL I 99%
CCS3 12:47:261 0.014' ~g/L

12725-02ms 5pk=200 12:50:251199.9031 \Jg/L 100%
12184-5 12:53:22: . 1.436; \Jg/L I

. 12184-Sdup 12:56:18, 1.433· \Jg/L .
; I, I

CCV4=S 112:59:16 5.111 jJgJL 102%1 i i
CCS4 ! 13:02:10 -0.028 ~g/L

, ,
I I

12679-02ms (rerun) 113:08:05 0.959· jJg/L ; 96%, I

12679-02ms (10x dll) 13:10:59 -0.646 ~gJL
I did not report:

12679-08 (rerun) , 13:13:49 0.001 ~gJL
, I

12679-09 (10x dil) I 13:16:40 0.211 jJg/L Idid not report
CCV5=5 : 13:19:35 4.940 ~glL 99%
CeS5 113:22:32 0.011 \Jg/L :

Page 1
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Autosampler Loading List

Sample Info=ma~ion File: 020S98S.SIF

Methods: Soils •••
Location Elements

~ Hg

1 rig
Hg
Hg

2 Hg
3 Hg
11 Hg
5 Hg
6 Hg

Hg
Hg

7 Hg
8 Hg
9 Hg
10 Rg,. Hg_.l.

12 Hg
13 Hg
14 Hg
15 Hg
16 rig
17 Hg

It ~

Solution

Calit. c:'ank
C:Bl: 0.0000 ug/L
CCB: 0.0000 ug/L
50.2: 0.2 llg/L
SO.:: 0.5 jJgl L
51.0: 1.0 Ug/L
52.0: 2.0 ug/L
55.0: 5.0 l1g/L
CC\~: 5.0000 ug/L
ccv: 5.0000 ug/L
S10.0: 10.0 jJg/L
rei: 4.0000 ug/L
ICB: 0.0000 \Jg/L
Sample: :P.A
3ampld: PBW
Sample: LeSS
Sample: 9801614-01
Sample: 614-01m~

Sample: €l4-Qlmsd
Sample: 549-02 (lOx)
Sample: 549-03 (lOx)

~: 5'1"l-O~('2ox.)

.~



•
LAUCKS TESTING LABORATORIES INC.

Seattle, Washington

SOP #:LTL-8000

Title: Determination of Retention Time Windows

~/.;)-/qp
r/

~I~/erfDate:

Date:

Date: 'f[?~

Date:._L/_2.._/7_f_

UNCONTROLLED

Revision history:

~

10/30/94

1/30/98 (f~ /1 7

Written by: {&(J:JJJlLf1~,~{~=:... _
Mike Nelson, Tecc!Jni.·~c~~:etQ

Approve,d by: _....<...-.:=:...._.....::..:..._~~ _

Number

o
1

r-J---)-----.- -.- 
Reviewed by: -~~~~:Z::::-,£...4.".g.a...L::::""-_---

.Approved by: ..p..~~~;/::----I-P~~=-=~~--

Harry Romb g, QA Officer I

•

••



Table of Contents

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-8000
1

1130/98

20f10 e'
o

1. INTRODUCTION AND SCOPE.•.................•.........................•.....••....•...........................•.................•.................•..3

) .1. METHOD DESCRIPTION 3

2. DEFINITION OF TERMS AND ACRONYMS ,.•.•.....................................................3

2.1. RTW (RETENTION TIME WINDOW) 3

3. EQUIPMENT LIST AND STANDARDS ...•.•...•......•...............••.........................•......~ .•....•......, 3

3.1. EQUiPMENT : 3
3.2. STANDARDS 4

.4~ SAFETY PRECAUTIONS AND WASTE DISPOSAL .•.....••••.•...•.......•••...........•••••.•.......•..•.••.••....•••.................•. 4

4.1. SAFETY PRECAUTIONS : 4 .

4.2. WASTE DiSPOSAL 4

5. CALIBRATION AND QUALITY CONTROL.......•......•••.............•..............•.................•...•.................................4

5.1. CALIBRATION : 4

6. OPERATION PROCEDURES .•••.....................•..••.......••..•••.•.....•.•••••........••.••.......••.••....••.....•.........~...•.....•.......~ .•..5

6.1. DATA COLLECTION 5
6.2. CALCULATIONS 5

7. APPLICATION TO ROUTINE ANALYTICAL SEQUENCES•••••......••...........•........••••••...............•........•....•..•.7

7.1. SETTING THE RTW FOR EACH ANALYTICAL SEQUENCE.. 7

7 .2. ANALYST DISCRETION IN ANALYTE IDENTIFICATION 7

7.3. CORRECTIVE ACTIONS 8

8. REPORTS ...................•............................................•............................................... ~ 8

8.1. ORIGINAL DATA 8
8.2. WORKING COPIES , ; 8

9. APPENDIX I, FLOW CHART 10

'.

e-·
Laucks Testing Laboratories. Inc.



SOP No:
Revision:
Date:
Page:

.Replaces:

LTL-8000
1

1/30/98
3 of 10

o

••

•

Introduction and Scope

1.1. Metho~ Description

Retention time windows are crucial to the identification of target compounds.
Absolute retention times are used for compound identification in all GC, HPLC, and
ion chromatographic determinations. Retention time windows are established to
compensate for minor shifts in absolute retention times as a result of normal
chromatographic variability.

The width of the retention time windows should be such that the occurrence of both
false positives and false negatives is minimized. Retention time windows that are too
narrow can result in false negatives or may cause unnecessary reanalysis of sample
extracts when surrogate or matrix spike compounds cannot be correctly identified.
Conversely, retention time windows that are too wide may result in false positive
results that cannot be confirmed by secondary column analysis, or other methods.

This procedure describes the methodology used to establish retention time windows
for chromatographic methods.· It is based on the practice outlined in SW846, Method
8000. In general terms, standards are analyzed over a time period of no less than 72
hours. Injections made over a period of less than 72 hours may result in retention time
windows that are unrealistically small.

The measured retention times of the standards are tabulated and a statistical measure
of retention time stability is computed. This measure is then used to set the retention
time window half-width used for analyte identification.

In general, a retention time window study is performed during method validation. The
retention time windows thus determined are subsequently used for analyte
identification during sample analysis. This method is intended to apply to all
chromatographic methods performed at Laucks that do not employ a mass
spectrometer as the detector: gas chromatography, HPLC, and ion chromatography.

Definition of terms and acronyms

2.1. RTW (Retention Time Window)

The width, in minutes, of the retention time window half width. The retention time
window for identification is ±RTW.

Equipment list and standards

3.1. Equipment

3.1.1. Chromatographic system

Laucks Testing Laboratories, Inc.
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The same system that will be used for the analysis of samples or sample extracts.
Ensure that the chromatographic system is operating reliably and that conditions have
been optimized for the target analytes and surrogate compounds to be determined in
the method.

3.2. Standards

Calibration standards required by the method.

.!... Safety precautions and waste disposal

4.1. Safety precautions

4.1.1. Standards, samples, and samplesolutions

Handle as if they are hazardous substances.

. 4.1.2. Instrument operation

Refer to the instrument manufacturer's manual for routine instrument precautions.

Routine precautions include an awareness of the moving parts on the instrument
you're using. These parts are often charged with power from an ~lectrical component
or with high pressure gas and have the potential to do harm if not used properly.

4.1.3. Electrical shock

All instruments present the possibility of electrical shock. The operator should take all
precautions including ensuring that all instruments are operated with fully grounded
power outlets, turning off the instrument and disconnecting the instrument from the
electrical power supply before working on any electrical components, etc.

4.2. Waste disposal

4.2.1. All waste disposal precautions and procedures will be detailed in the appropriate
analysis SOP.

4.2.2. Waste segregation and disposal from the point of collection is further covered in
the appropriate Laucks SOP.

Calibration and Quality control

5.1. Calibration

Calibrate the instrument as described in the analysis SOP. Before establishing
windows, make sure that the chromatographic system is operating under optimal
conditions.

Laucks Testing Laboratories, Inc.
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Operation procedures

6.1. Data collection

For the data collected over the course of at least one analytical sequence no less than
72 hours long, tabulate the analyte retention times for all method target analytes and
surrogate compounds from all standards analyzed.

Note

A single analytical sequence is the minimum requirement. In most cases it is' advisable
to collect data over additional sequences in order to capture a data set of retention
times which more closely models real world operating conditions.

To mimic real world operating conditions the standards must bracket sample extracts
just as in a normal sample analysIs sequence. Collect data for a minimum of 3
standards in each sequence. For multi-response analytes such as Aroelors, select the
same peaks which will be used for compound identification.

Record the retention time for each single component target analyte, surrogate spiking..---
compoUnd, and multi-component representative peak to 3 decimal places.·

6.2. Calculations

Compute the mean and standard deviation of the measured retention times for each
compound using the following equations.

6.2.1. Mean

n

_ Lt;
t =--=..-1_

n

6.2.2. Standard deviation

SD = j = 1

n - 1

2

t)

•
where

tj=measured retention time

t =average retention time
n=number ofmeasurements

Laucks Testing Laboratories, Inc.
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6.2.4. Frequency ofRTW determination

This study must be repeated whenever there is a major change to the method such as a
new column, a new instrument temperature program, a new gradient program, major
instrument overhaul, etc. It is desirable that multiple instruments running the same
method have identical RTWs. However, this must be verified experimentally.

6.2.5. Constraints on the experimental determination ofRTWs

6.2.5.1. .RTW too small

In spite of the effort to mimic real world operating conditions by performing this study
using a real analytical sequence, the RTWs may be unrealistically small, even 0.000
minutes, to the limits of the chromatography system. In that case use one of the
following methodologies to administratively set the RTWs. When applying one of the
administrative methodologies, the analyst's judgment weighs heavily. The desired
result is that the RTWs be set such that the window half-width is sufficient to ensure
that the chance for both false negatives and false positives is minimized.

6.2.5.1.1. Method 1

Collect additional data and re-compute the RTWs.

Note:

Collecting data over more than one 72-hour analytical sequence should preclude a
necessity to use Method 1.

6.2.5.1.2.Method 2

Set the RTW using the following guidelines.

Run Type RTW half-width, minutes

Narrow bore, megabore 0.03
capillary

HPLC 0.15 for analytes with RT to 15 min, 0.20
thereafter (see following notes)

Ion chromatography 0.15 for analytes with RT to 15 min, 0.20
thereafter (see following notes)

Laucks Testing Laboratories, Inc.
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Notes:

In the detennination of pesticides/PCBs using CLP methodology, the RTWs are fixed
in the Statement of Work. This methodology will not apply to pesticides/PCBs
determined using the CLP SOW.

The default retention time window half-width (0.03 minutes) that is called out in SW
846 is unrealistically small for HPLC detenninations. The numbers listed in the table
above are based on Laucks experience with these methods. In most cases, there will be
sufficient retenti~n time variation for HPLC analytes that this option will not be
necessary.

This method is also implemented for ion chromatography. Ion chromatography is not
addressed in SW-846, method 8000.

6.2.5.2. RTW too large

IF, in the analyst's judgment, the compound RTW is too large THEN compute a
pooled standard deviation using the following equation. Using this pooled estimate, re
compute the RTW as ±3 times the pooled estimate.

k

Ls;(nt -1)
I

k

L(nk-l)
. I

k=kth set

si =variance of kth set
m =replicates in kth set

Application to routine analytical sequences

7.1. Setting the RTW for each analytical sequence

The analytical method for each SOP covers this in more detail, but the general
methodology is as follows. After the analysis of either the initial multi-point
calibration standards or the analysis of the initial calibration verification standard, the
RTWs foranalyte identification in that analytical sequence are reset using the
retention times of the mid-point calibration standard as the center of the window.

7.2. Analyst discretion in analyte identification

Irrespective of the RTW established for analyte identification, the judgment of the
analyst weighs heavily in the interpretation of chromatograms. Sample-specific effects
can alter the observed retention times of target analytes in sample extracts. In such

Laucks testing Laboratories, Inc.
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cases, it is acceptable for the analyst to determine that the target analytes are outside
the established RTWs.

Some techniques that are used for such identifications are retention time ratios of
target analytes to surrogate compounds, observation of retention times of target
analytes in MSIMSD samples, or re-analysis of sample extracts after spiking the
extract with target analytes and observing an increase in peak response. Whatever
methodology is used must be completely documented in narrative comments for the
sample set.

.7.3. Corrective actions

The surrogate compounds added to each sample, blank, QC sample, and calibration
standards are used to monitor retention time shifts. IF a surrogate compound's
retention time falls outside the expected RTW THEN the analyst must determine the
cause and correct the problem before proceeding with further determinations.

Note

In some cases sample-specific matrix effects may result in uncorrectable retention time
shifts of surrogate compounds. These effects must be documented on a sample by _':
sample basis and the corrective action used·for compound identification documented. ~

The retention times for all target analytes in continuing calibration standards must fall
within the established windows. IF retention times drift outside the established
windows THEN perform instrument maintenance, analyze a new initial calibration
verification standard, and reset the RTW centers.

Reports

8.1. Original data

The appropriate analytical department will retain the original files of all RTW studies.

8.2. Working copies

Summarized, tabulated retention time window results will be maintained in the
appropriate chromatography laboratory, on an instrument specific basis. On a project
specific basis and by request only, these summarized, tabulated RTW results will be
provided in the case narrative report.

In addition, these retention ,time window study summaries will be signed off by the
department manager and the summary report scanned and stored in LaserFiche.

•'

.'-
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1. Introduction and Scope

1.1 Method Description
. .

Method 80isB is used in the detennination oin:onhalogenated.volatile organic' ,
, compounds and semivolatile organic comPounds by gas chromato~phy~·8015Bmay
,also be applicable for the analysis of-petroleum hydrocarbons, including gaSoline range
organics (GRas) and dieSel range organics (DROs). However; this SOP is written Strictly
for the determination ofnonhalogenated volatile ~:rganic compounds in soil,sediment,
aqueous; and other matrices. This method employs sample introduction via.a purge and .
trap sample concentrator. . ... '.' ..

A tabulated list ofLaucks' typical analytesis located in Appendix I. The actual target
analytelist may vary, depending onpr()ject ~pecific requirements. Thismetliqd,i~,:.

restricted to use by, or under the supervision of, analysts experienced·in the u.~~ofgas "
chromatography arid in the interpretation ofchromatograms. Each analyst perfoinlli1g this

'. method must have demonstrated the ability to perfonn the described chromatographic
analysis and/or data interpretation. .

1.2, Decision-making Process

In order to attain lab-wide consistency among staff members for decision-making
processes with regard to laboratory anoma,lies, several common items have been
addressed in this SOP. Any occurrences which are not covered in this SOP should be

., discussed with the supervisor, prior to implementing a solution. '

One example is the determination ofpotential carry-over in sample analyses. Any
.samples analyzed subsequent to a high level sample (which is defmed by yielding one or .
more target analytes above the calibration range) should be thoroughly examined for '.
potential carry-over of the same target analyte(s). Corrective action in the fonn of
reanalysis for possible carry-over should be perfonned and documented in the narrative.

Another example is the review of all sample chromatograms for analytes which may not
show up on the sample quantit~ltion report due to data system error or retention time shift.
All peaks should be examined and evaluated based on the retention times and sample
concentration in order to prevent reporting false negatives.

• I

, .. ::.

,
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1.3 Sample Coll~ction, Sample Storage~ Holding Times

1.3.1 'Waters

.'1.3. t l' .Samples are 'collected with' zero headspaceiri 40:mLglasscol1tainets containing. .
'. preservative (HCI)andsealed withTeflon-lined caps.. The water samples are preserved
to a pH of:52; and aU"samples are stoiedat4°C.' .

• • •••• ' '••j

The holding time to analysis is"1'4 days from date ()f colle¢ii~h.the pHv~ues for the
water samples are measured at the time of sample preparation.. 'The pH values, when not
-preserved to a pH ~2are noted in the instrument logbook and·the client report.

. , .:'. ". '":. . ~ . '.

1.3.2 .Soils
.::

. '. .

.1}2.1 At the time ofthis, writing, the'3rd updateqfthe 3rd <;~itionto"SW846.requires·.that low
levet ~oilsbe colk~ded in d~i>licat~Usingfgimn an<ilOIJ "~aliqu9tsWhich are .to be

,'~elgIied out in the field.' The soil s~plesai~.'ibbecoIi~cteqina40mL Ylat containfug'
water, sodium bisulfate, and a stir bar. 0.2 grams of sodiumcbis'uifateare added for each

.: I., graIll,of soil., Th~r¢fore,.when collecting .5 grams ofsample, ·theVOA·yial:shouId . .
't6ntalri i' gnUn' of~odiwn 'bisulfate'~ "The sodi1.lrii'bisu'lfate is added' in ordtbr!:to~h~fuea.·

.. ,··s:ample pij of"~::i'Th-~' ~als Us~d for low l~vd,sOli~'sh~uld have the ~ed weight .
" re~orded on the 'label and s~al~d'Withseptum~ liIjedscrew caps.. .. .. ' ....; .., . -. "

Laucks' :prefers to ~e theotber option,wh.ich is the' use of the EnCore™ sampler, the
Purge-and-Trap Sampler™, or a cut plastic' syringe to"transfer the sample to the soil vial. "
-If.tl1e EnCore™ sampler is used in the field, the samples may be stored for upto.48· '
;hQ~~ However, samples"collectedin~s·devic~.shp~I1dbe traI1!5feiTed to.thesoif.'
. s.ample vials(aD.dpr~s~rved)as soonas.·possible, or analyzed within 48 hoUrs. 'The
holding time for Soils is 14 days from the 'date of c~llection.

1.3.2.3 At the time of this writing, the Jid update of the 3rd edition to SW 846 requires thai
high lever soils be collected in using one of the following options:

1.3.2.3.1 Option 1: Samples will be collected in duplicate using 5 gram and/or 1 gram aliquots
which are to be weighed out in the field. The soil samples are to be collected in a 40
mL vial containing methanol. The vials used for high level soils should have the tared
weight recorded on the label and sealed with septum-lined screw caps. ,

.1.3.2.3.2 ·Option.2: Samples will be coliected using an EnCore type sampler Of· equivalent, and
preserved at the laboratory. .

?
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'1.3.2.3.3 Option 3: Samples will be collected iii vials with'zero headspace.

'1.3.2.4 The practices in sections 1.3.2.1 and 1.3.2.2 will be implemented as SAP~, QAPs,
agencies aIld clients require without updating this SOP until the practice is routine and
,this do~iurient is up for its annUal revi,~w,Until thispracticeis routine and acc~pted by
all agencies' Laucks will'continlle to,accept unprese,rved,soil samples fOf low or high
level analysis. The samples mustbe collected ii12~ or 4~oz glass,containersaild sealed
with teflon-line(caps. These samples willbe introduced by method 5030A and

, , an~Yzed accofd~g to t1¥s SQP. ".,'" ' '

1.3.2.5 ,Th~ holding tiIite to:ail~ysis is 14 days froi!idate of collection.

',;, .

1.4 Definition ofTerms

This section defiiles terms and acronYms ~ they are 'Used ii) this SOP. Not' aIfof the terms '
are'deflned'here since it is aSslmied'thatthe' USer ofthi~SOPaireadyunderstands their '
:gbtteraI mdming; " ,',"

.".. ,:.i.:;.' ..'.. , .. ".. ~..:. :. .~. , .. '. . . .-.:.

~ . ~.-...~ ..', ~ .'. .'

A backgrouildjree '~~trix (I>rW'forwater,clean sandJor
;soilslseditiieiitSj to'wliichknb:wn~durlts or target-analytes and
sUrrogates aread<ied ea¢h tinl.~ s~ple extnicts~ei>repared; In the
coilteXt dfthis'SOP'"a blank spike IS the same aSciQC check
standard. See also QCcheckstandard. A blank spike is analyzed at
arateof5%:Perrriatrix per day.' "

CCV

~.' '...: ~

:Contihwng calibration verification. This is a standard injected at
some prescril>edfrequency during the analysis 'sequence to

,deteimine whether'the iristiuIDehfhas remamed in calibration.

ICV ,Initial calibrationverific(ition. The ICV is used in the same
'capacity'as a'CCV to check for continuation of the calibration,
however~ this standm:d is also used to adjuSt the mid-point of the
retention time window on extended QC periods. Calibration is set
by the initial multi-point curve.

CF Calibration factor. The ratio of peak response to nanograms
injected.

... ' ... i .
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C~rr Coef,} Correlatio,n coefficient. A measure ofthe "goodness.of fit"· ora set
ofdafu to a linear regt~ssion fuodel. The closbrth~ ~aI\ie is to '1,

, the higher the degree ofconfiq~nce in the correlation. The.
correlation coeffici~ilt mUst'be greater than 0.990 to be acceptable.
(Specificproj:ects may require.a greater degree of confidence by

--. using a correlation coefficient of0.995.)
'.'

DIW' . "

Deioriiz~d water. Lao'reagen't"water. Organic-free water. Sincethe
..

.SYstems uSed to 'provide DIW 3:fLaucks all contain carbon
-.

·polishmg fiit~tS, they ~ecap~ble of providing organic-free water,
~for uSelnIiietho:(fblariks~d method blank spikes. .'

..
. . ....

mLK Instrument blank, An·lnstrumentbhink·contains the method·
,". .., .

"sUrrogates ahd iSlnjeded int~'the instrument to monitor .for cfuTy.... .
: .. '. . . ri"er be'hveen'satrtplb ~xtract mjections. . .

.'
."/ -. ' .-. :

IDL ·.lnstrurnentdetection limit. The lowest concentration ofa~get .
. _. .... ,- ,':,< arnuyte that\vil1Yieldi~:sigirai:4oise ratio of at least 3x:tJs~d:as a .

..
'. , "'. startihgpdihffor:selectingMDL study spiking levels. .'. .... ..

.... ,', ... "', . .
.'-.

;

MOL Method detection limit The lowest concentration in a sample
which willyield apo~itiveresulHhat is greater than zero at a .

...
kD.owtiJevel ofcoilfidence.MJ)Ls are empirically determin~d by
Laucks. ' . .-,., :," .

..... ' .

Methc;'d Blank Surrogate is added to p~ge-free.watei.·The purpose of the method
''o .. . . ·bl3nk is'to derrioIisttatetiiat interferences from the analytIcal

'. ·system, glassware, lab8iatorycontamination, and reagents are·
.within tolerance. A method blank is analyzed at a rate of 5% per

...
matrix per day.···

MS/MSD Matrix spike and matrix spike duplicate. A known amount of the
target analytes and surrogates are added to a sample at a rate of 5%
per matrix (I MS/MSD set per 20 sample matrices).

,

PFW . Purge-free water. Deionized water that has either been purged with
high purity nitrogen for 15 minutes at 10 psi or has been boiled for
45 minutes in an environment free of allpurgeable organics,
cooled and sealed for later use.

'.. Laucks Testing Laboratories, Inc. . '.
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QCCh~kS~dard Qllality control check standard. Referred to in this SOP asa blank
spike. A QC check standard is a requirement of SW846 method

... 8000 and i~ Used to detenn!ne whether the analytical system is in

, control ifMSIMSD recoveries are out ofcontrol. See also blank
.spike. .

..Q~.Period Quality control period. An analysis sequence initiated by the
.mjection of ~ne or nlQre staIldards, followed by sample extracts;.. .

and termi~tedwith·as~dardinj~ction. A QC period can be
, ,

"

, , open~nded~liiono~ogicaIly,butcalibration verification must t>e
., documented usmgthe procedures in-this SOP;

, ..
, ., " -

Rf.
. .. .. Response factor. 'Die rati'o ofnanograms injected to peakreSponse..

'1Jlls teI1l1'is defmedin the same way iiI both the CLP contract and'
. ' SW846.' .. ', ' .. '

,.; .,
.....

n.Spor %R5D
,. ,.

Relati;ve standard'deviation or percent relative standard deviation.
.,

Th~iati,oofthestanclard dijviation ofa set ofvalues to the mean of" ..... ,.

.. ' ..
,the setofvalues: Ameasute ofthe similarity of the values one to

. " .. another.
I ~.,

RT Retention time. The tilI1e'(inminutes) at which a targetanalyte ..
elutesfi"omthe GC coluffin.

.RTWindow ., Retention time ~49_W. The, +/- value which is applied to the ICV ,
,to establish the~e range used to make.tentative compound

, ,

identifications, '
.,

Sequence 'A set of samples and standard solutions injeeted into an instrument
in a chronologically continuous group.'See also QC period.

.'-:,. ,==;============.===============J''==========r,========.=
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2. Equipment List and Standards

2.1 Chromatographic System

.Gas Chromatograph: HewlettPackatd~.5890 or equivalent..

-Data 'System:. EZChrom data acquisition.system, revision 6;6, TafgetINT data
-.processiIlgsyStem, revision}.21 capable of off-line data storage
.or equivalent.. "

. Detectors: DUalFID detectors from Hewlett Packard or·~quivalent.

·iII·
....... ~~ ...

..>. ,.',

=Purge and trap:

Autosampler:

:Trap:>····

Tekmar LSC2 or equivalent. . .

Dynatech PTA-30W/S, TekmarALS 10 or equivalent.

.. T,enaxlOVl (Supelco.OTrap). Oth~rp~ckiQgsfort1)e trap may
... be' sU~$tutedjf equivalentor improved perfmmance can be

demonstrated. . . .'

J)30D:lx Q.53mm x 3.0 film bonded phase fused silica capillary
(DB-624).... '
2) 30m x0.45mm x 3.0 film bonded phase fused silica capillary
(DB-VRX).

. 2.2 'Supplies and Materials

$yringes:,

Microsyringes:

10,aQ.d 25mL.Luerlok syringes,

1oand 25 J.lL syringes with a 0.006 in. I.D. needle (Hamilton
702Nor equivalent) in addition to 50, 100, 500 and a1000 J.lL
gas-tight syringes..

Volumetric flask: Class "A" type volumetric flasks of assorted volumes ranging
from 10 to 100 mLs.

Micro reaction vials: 1 and 2 mL micro reaction vials with Mininert valves for storing
current standard solutions.

,.1."

VOAvials: .20 mL VOA vial with Teflon'-lined caps.

1
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Compressed gases: Hydrogen 99.995% (high tnirity) orbeh~i.·' .' -'
Helium 99.995% (high purity) or better. '. ,"
Air (breathing air grade without:trace hydrocarbons) or purified
air from the Balston75.,80 Zero Air Generator. '

. R~agent water: ;Reagent water also knOwDas purge-free water is deionized Water
-that has been boiled for 45 minutes in an environment free of
:purgeable organics.

MetlUmol:B&JPurgeand Trap quality or equivalent.,

',·'Disposablepipettes: 1,5, and 10·mL disposable pipettes;

,Stainless steel spatUla; . '.' . : .....
.' "i;

Capable ofaccuratelywei~g to the nearestO.OOOLgm for
.' standard preparation and atop loading balan~e capable of

weighing to the nearest O.Ol·'gm fOf samples:

,Analytical:balance: .

...... :-.;'

2.3 Standards

,:;;.(~,!-
, Allof the above equipmenlmaybe substitutecfWith equivalent or 
-better equipment.

2.3.1 Preparation ofStandards

Standards - Some of the standards are prepared from neat chemicals;b~tmaily ofthe,
compounds are purchased aspre-mixed multi-component standards.

"The-Ne~tlStandardbook is used for creating a discieteentry for each standarcl. The
information entered into the book documents the traceability ofall standards that are used
(i.e;, source, lot number, purity, date made, expiration date). In addition all standards are
labeled with the standard concentration, the solvent, date prepared, expiration date,
analyst's initials, and the standard reference number.

Quality control is maintained on all solutions by verifying the standard solutions prior to
use. This is accomplished through analysis of the new solution against a current 5-point
calibration; Analyte values within 80-120 percent of their nominal value are c::onsidered
acceptable. '

. '" ';' '.'

1

....•.~:"..., ... .:>, /.
" , .

.~~." -
." .- "'" '

- .
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,",?

Spiking solutions for the blank spikes and MSIM~D aqaly~esan~,preparecJ" iJ;J, the same
manner as the calibration standards. To verify the'mtegrliy ofworkmg':calibriiiion'

.stanchJ.tds, a secop.d so~eor.d~~creteJot numberi~.usedfor th,eQC s~dards.
.- - '.' ~. . '. . .. . . '" '" . . - '. -.- ..'. .

.'MlstqcksUmd~4s:~~~ored at'-IOo~ in .flam<::~e~~4,cynb~r:~p~~~foi~a~e period
l1()t to eJ{ce~d,slx:mc:mths .or the expirati9n date ofute par(:nt~~c;l¥d. HoVYeyer. due,to

~.·.th'errvolatilitY;thegase~.are store4 for a'time periOdnoHh,exceed}'month$.
. .: - .:. ." ."'. . '". ". '. ~". . . . '. ; . ' .' .... . .. '. "";' ~-:. ~;,','''.' ". :" .'". ,. ,',

..,', '. . '. :.. >'..;<.. ;.:.... :;~.. ~, .. -~ .. :.,.:....' .
Standard~ are removed from the freezer and allowedto warm to room temperature prior
to use.

:1,".,'

-When cotn,pdUt1~:purity is as~y~d'to be 96% or greater~'~~.w~,~~~,~~i:;be,usedwithout
correction td 'calculate the coricenticition of the stock stancfurd. CommerCially prepared
stock standards may be used atthe concentration that the manufacturerguarantees if they
are certified by the manufacturer or by an independent source;"":" ' .

. .,..•.

. ~,. -: ',-' ", '",<-" . .

" .. ": '.

',',,-'.,:: ..
' .. ; ":'.

...... ; "'.

',' ...,;..

..... ....'.. ~

'.. ' ..

; ..: ..... .':.

·;·f
" .... .: : ..:

.' ! .. : •

"'.. ',,::

. "..
...,.....

)
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2.32 Preparation ofSurrogate StandardS
.' .

','

, " .. '

If'starting with a neat material; a measured amoUnt of the neatcheriticaI is 'placed iIi a '
glass volwnetric and filled to the mark with it's appropriate solvent, then stoppered. A

'conimon dilution is approximately lis mgofneatmaterialmto25mLofmethanol. This
'yieIdsan m.tennediate solution'of5000' rtglJ.1L. This solutionissto~~in'fl8me~se3Jed
amber ampules fOf a time periodnonoexc~doIie·yearOrtheexpinltioh' date ofthe

, parent stan~d. ' ..<: '..:,;:'

"," .. -

Surrogates
Bromofluorobenzene

,'l'rlfhiorotoltiene'
'. ~, . '.'-.

Souree*
"Supelco

'; S'upeIco:

;Com~entratiori· "
5000 nglflL '
"500briW~':" . "'
.. -;:... . ..':! !' , ..: '. "" ~ '.'.

• • ~:'. - '.' I

'... '. ':.:- .\ " .". ~."..;:' .. '
.....-.... '. ' ..;-,-; ". .'.~

Aliquots of the 5000 ng/~ stock sohitionsare takenfrom the surrogatestimdards and
then combined in a volumetric flask arid diluted with metl;lanol toyietd a working level
multi<omponent standard of20 ng/J,lL. Thissolutiori is stored in flame-sealed amber"~r/.
ampules for a time period not to exceed six months or the expiration date ofthe parent " ;\;~.'
standard, whichever is sooner.

~urrogate

Bromofluorobenzene
Trifluorotoluene '

Cone.
5000 ng/flL
5000 ng/J.1L

'Aliquot
40 flL
40 J.1L

Vol.'
IOmL
10mL

'Cone.
20 ng/p.L
20 ng/J.1L

Below is the surrogate concentrations a.qd the preparation for sample analysis.

-Surrogate
.Bromofluorobenzene
Trifluorotoluene

Cone.
20 ng/JlL
20 ng/JlL

Aliquot
10 JlL
10 JlL

Vol.
10mL
10mL

'Cone.
20Jlg/L
20Jlg/L

2.3.3 Preparation of Matrix Spike Standards

Certified solutions of each of the spiking compounds are received at concentrations of
2000 ng/JlL. Isobutyl alcohol, acetonitrile, and propionitrile are diluted in methanol to
working concentrations of 200 ng/JlL. The working'solutions are stored in Mininert vials'
for an extended period of time not to exceed six months or the expiration date of the
parent standard, whichever is sooner.' .

'" '.

"') ,
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Matrix Spike Solution . Source· '.' .' Concentration'
Isobutyl a1conol Accustandard 2000nWuL
Acetonitrile Accustandard : '2000:IiwuL
Propionitrile Accustandard 200,0 rig/IlL
1,4-Dioxane Supelco 20QO:Ilg/uL.

.... ..

.* or equivalent.

..Matrix S ikeSoh.ition
Isobutyl alcohol
AcetqIlitrile ,"
Propionitrile , .
I ,4-Dioxane .

Cone.
2000n

,2000n
200,On
2000n

1 mL
1 mL
ImL

.' .Bel~\ya.re,th~spike·conC~ntrati9nsandt1le. pJ:~parcitioq for theplaWc~pike and·MS/MD
~a1yses... . . '. .... . ','. ..,.

... ' c. ., .... ,,', F
..

Matrix Spike Solution .Cone. Aliauot Vol. Cone.
Isobutyl alcohol 200nwuL 5 J,lL 10mL IOOngtmL
A~etorutrile .• " 200 ng/J,lL -. '. 5.J,lL .to. nIL ';-." l.9Qnglmt,·
.Propionitrile 200 ng/J,lL 5J,lL lOmL . ' lQ(t:nglmL •...
1,4-Dioxane :2000nwuL 5uL IOmL IOOOcngtriiL

2.3.4Prepara~ion ofInitlai Calibration S~dards

Certified sets ofworkiilg solutionS which coritairdhetarget analytesare purch~edpte
mixed from a cOnunercial supplier at a conc<:ntratioil of2000 nglJ,lL (lo.OnglJ,lLfor 1,4.,
dioxane). If additi0I1~1target analytes are iequ~sted, these analytes may be ordered .
separately; in solution or as a neat material and 'diluted to appropriate working
concentrations through the above described methods.

These solutions are then diluted in methanol to generate working standards at
concentrations of 200 nglJ,lL and 100 nglJ,lL. These solutions are stored in flame-sealed .
amber ampules for a period of time not to exceed six months or the expiration date of the
parent standard, whichever is sooner.

The 'working standards contain the following compounds in each solution:

,
Laucks Testing Laboratories, Inc.
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AnatYtes Workine Solution
Isobutyl alcohol .Mix 1

Propioni~le
..

Mix; 1
Acetonitrile· Mix 1
I ,4~Dioxane . Mi.x3

.
Surro~ates

Trifluorotoluene . Mix 2
Bromofluorob..mzene -. :Mix 2 and Mix4

, ..

.:.. ·Standards are kept in theVOAtreezer at -fo°c to-20°C and removed prior to making up
.! '·,.~~initialcalibrationstaIidardsaildare;-aIloW~dtowann torooni tempe'riitufe.

'", ."
'-. .' ". "... ."-..

The initial calibration standards range from 40 ~g/L to 300 ~g/L for the non-diox~e
... ·;compounds:and·lOOjig/Lio3000 ~"gIL·for l,4-dioxane.~ Th~standardSare prepared by
. withdrawing aliquots ofthe working solutions and injecting them into; a10 mL ·syringe

... ' containing.PFW. The.surrogate solution is thtm added to the syririge.· ..

." ,.'- ...:~ .
:.". " ..,:' '....:"

. . .

:200;n
200n
200n
200n
200n

.Surro ates
20n
20n
20n
20n
20n

". '".,

-':..'

Aliquot .Fillal yolum~

10mL
10mL
lOmL
I0··rot
10mL

.Fillal Volume
10 illL
10mL
10mL
10mL

10mL

,

Concentration

Laucks Testing Laboratories, Inc.



........ :., -- .•...." _ :._ ~.._..~.~.,~

.. ~ .

Method No:LTL-8019. .

Revision: 3
Date: 12109/98
Page: '15 of 41
Replaces: 2

'. 'CO;'.-:'" ... ,-.....

Concentration

fOulL,' 100

Final Volunie

10mL 2000,
10 mL 3000

Aliquot

-, J.--=-.::...:....::;£....[.;~ -r-:~__--f_l_O...;.;.mL_·-----f-=.S:...:O~O.;.L'=~---'------l
,10 mLIOOO

2.3.5' Preparation ofa'Continuing Calibration S~dard

The concentration of the continuing calibration Standard-is themid-'pointofthe initial
calibration curve. Due to its volatility, this '~~lution is n()t stored for allY perod or'tiI.ne.

~ '. .

3. Safety precautions
'.: ~.~.

r~·,~.... ,....

3;1 Routine Safety Precautions

. Many analytes in this method are knQwn Qisuspected carcinog~IlS'Analy~~ should'
handle all neat materials, standards,'and samples as if they were potentially'hazardous
substances. Respirators and fume hoods should be employed for extremely AazardoUs
materials. '.

' ..
Refer to the instrument manufacturer's.manual for routine instrument precautions.

Routine precautions inClude an awaren~ssof'themoving,parts onthe ins~entyou're
using. These parts are often charged..with·power from an el~ctricalcomponentorwith
high pressure gaS and have the pqt~Iltiatto do harm if not used properiy~

'Electrical shock - All instruments present 'the possibility of electrical shock. The operator
should take all precautions including ensuring that all instruments are operated with fully
grounded power outlets, turning off the instrument and disconnecting the instrument from
the electrical power supply beforeworking on any electrical components, etc.

Methanol should be stored in a solvent locker and kept away from sources of heat and
sparks. Contact should be avoided.

3.2 Waste·disposal

All expired standards are discarded in the solvent waste container located in the prep area .
under the fume hood. .

"
...... ,'"

!
. Laucks TestingLaboratoties, Inc.



t' •.

Method No:LTL-8019
Revision: .3
Date: 12109/98
Page: 16 of41

.·Replaces: 2

.: ;...~ -. ......:...... . . :

All high level saplples are either returned to the clientfor disposal or are diSp6sedofin
the appropriate waste container. . . .

SQil samples'afe',dUD1~d into a 55 gallon drum in thewarehoWie where an outside source,
., disposes o( the wa.ste. . ."

-4. Operation procedures

4.1 Analytical Conditions

4.1.1.~: Chromatographic Conditions .'.
'., . : ',< . - ." .." .. ": " .-.; . ~ ....

......

.....: ...

......:."::,::,: ....:: .., " ..-.

. ';"'.' ....;:' .
".,.. ,-

' ..: ..

. " ".:'

. . ", .... :
• :";.. " ~:_:.. •• J"' .

....:., ,

- i.··.··

.... '40o'C' ,"
3.0min.
gOC/mm.

.200°C
3 min.

·:.,lOmlJ~..'.

'. Initial at Te~peratUre:

HoldTime: .
, Ramp Rate:

FinalTemperature:
Final Time:

-·"'=Catrier.;G8s Flow:·. :.: .. '~ ~,'.. :;.. ,.'.'.-

, 4>12 •Purge & TrapParametm , .

Purge Time:
,Desorb-Time:
Bake Time:

" Desorb'PreheafTempeI1lture:
·Desorb Tehlperilfure: .'
Purge Flow:' ",,-";:. '.<

Purge Temperature:
. Bake Temperature:
. Desorb Flow Rate: .

II min.
Amin.····
15 min.
160°C

'160'oC
,46JiiL/niiIi. ' ,

.. 40°C

ISO°C
IOmUrriin.

Laucks Te~ting Laboratories, Hie.
1
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: "., .

Selection
Dynatech Autosampler

Selected Choice ,Cominents

.....

f

: .. :"

.. .. .~

.: ", . -".: .j::.;; -..... ~ .~:' .. ' '•.

-.. ' "':.'

Select Auto by using ,the "
.:.

, , '

SeledSoilbf~h1g' the up

NEVER sele~t,~ythingbut 0
'Set accordirig't({# of samples

. ~bly'yarydepending on the.. ..

" Sy~teIIli~v~Iifying S~tup,

System is' ready, to start,
. '

" .. -:: ".. ' .". ' ....

~. '. . ..

',,:. - .

":., . - ~. .;:

Water

Man

Water
'. .'

Auto Man

o
o
1-30
No

, 5 rilL' ,', " '.', " ,

'Soil'

'0.0'" ;
'30 '

P~ogram set up
arroW
Start Delay

, 'CyCle'Time
GC
Aux Output'
Last Water
Last Soil,
Blank Last
FluShVol. , '
Purge Setup
arrow
Standard ' No

.Fl,~~~~~ ,'. ' 40cc"
LineHeaf" ·HOC"

~S~~~'<, ,!."".0~5.'0Q~~: ..,...•.,
Wat~~·Vo·i~ ;,:'~' ",~ 11lL

'Pre~ptirge "o:6'iIilit~ :,;
, ,f\JIgeJime " 12 min.
,"Fiwh~s . ," ()
S6ilStirNo. ,",

Desorb Time 4 min.
Water Trap yo!. -0
!\rrge ~e~p , . Soil

-. ".ENTER" ," .'
.progrimi se~ up,
AUTO

4.2 Method Detection Limit Study

'Prior to the analysis ofany samples, it isnecessary 'to establish method detection limits.
This procedure is fully described in theLaucks SOP for MDLdeterminations. Briefly, it
involves the analysis of 7 replicate samp'les spiked at a concentration near the anticipated
method detection limit. A Student's T-test is then applied to these measured values to
calculate the MDL.

. .. " .. .'; , ' ,,: :.:.

t
"Lauch Testing Laboratories, ,Inc.
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4.3 Method Validation

,Prior to the ~aiysis ofany samples, it isnecess&-y to validate the method. Amethod
validation s~dy IS performed' in a similar manner ~o an MDL study,with the exception
that a p:1inimUJIl of4 replicates are required and the concentration levels are typically 10-

'. 50 ti~es the MDL., In the absence of criteria for 'the initial demonstration'ofproficiency; ,
the limits of 70%- 130% can be used.

. . ," ' .., . . '",
, , ,

Method r~porting limits are basedon the low level calibration standard,- lit ~~cordance
with ,SW 846. ' . " "

" ; ...• ," . ::;.

4.5
... ~ .

RetentionTime Windows

Priotto the analysis ofany samples, it is necessary to establish retehtioritiln~~ ~do~
for the method by analyzing 'standards for all target analytes over at,I~a5ta72~hour ,

period. These standards should be inter-mixed with real sample extractS iiI order to mimiC',;~,:_""":",,">'."':"'('.J'.;,.. ,, ,'"
actual instrument operatingconditions.Tab~atethe reterttiontimes for~l standard . _ ,
compounds and compute the standard deviations of all the retention tImes>' ,

The retention time window half-width is setat 3 times the above c<l!cUlated standard
deviation. This operation must be repeated whenever major equipment changes are made
,or whenever the chromatographic method is modified. .',' , ,

1n some cases, particularly for narrow ,bore capillary coluinn analyses, tl)e calculated
, 'retention titneWiridow halfwidths may 1?e an unrealistically small valuepreven zero. If

-that is the case then substitute a retention time window of a ciose elut~g,siIttilar
, comPound'to develop a valid retention time willdow.

4.6 Initial Multi-Point Calibration

Analyze standard Solutions using a minimum of 5 different concentration levels. The,
lowest concentration should define the reporting limit. The highest concentration should
define the upper usable working range of the detector. Evaluation criteria are detailed in
Section VI. Refer to Appendix II for a tabulated list of calibration standard
concentrations.

'" .
l
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hiitial Calibration Verification

Prior to sample analysis a mid-rangecalibnition standard analysis is perfonned.The
computed calibration factor (CF)must meet the criteria detailed in, Section:VI.

", ;: ... . .:. ;','. ":

The retention time windows for compound identification are updated using the retention
times for each target analyte in the ICV standard as the center of the window and the
previoUsly detennined retention time window half-width to eSiablishthe retention 'time
range to be used for compound identification~

;\4~8'-, Continuing Calibration Verification,,' ::.' ~... ' .. . :. :." ,.": "

..- ., .~'" ....

'.','\:;. . .
:.:":~-"""':'_'.
,,:~ ,: .~,~-

," ,'~ mid-range calibration standard is analyzed at th~ 'fr~q~~ncyofno ~o~,~~;ten
injections between CCVs. All injections, whether they are instrument :t>lanks',blank

'," "spikes;,ordIy purges,areconsideredsmnples~In,additioD;~s:S4u.J.~d),n.ust.bethelast

,;" inj~ction,niacl~in the analysis sequ~nce.E\'alu:ation criteria Cl!cdetaik4 ~',Section VI.
-":,' '" ...... ';"". ,'.:" "

4.9' ," Sample Analysis

, The ICV cI"it~ria and method blank criteria must bernet ~ricir~to'~a.Yifug'~ples.;

.....:.:

". ",

. "." ..... :, .', ' . , '.-',: ',.. ",' .' .: '. . . ".' ". . <. ,:, "...
S~e 'Appendix ill for a detaile<,t sample analysis sequence.' :

4~~.2 _,Sample Preparation

The samples are r~moved from th~ VOA refrigeratbraIld,areallowedio,~~to room "
," . . , ' . . . ". . .' . ..... ' .. ,~ . .

temperature.

4.9.3' Water Sample Preparation

A 10 mL aliquot of the water satnple is transferredto aJOniL syringe,wh~re10!!L of
the surrogate solution is added. The sample containing the surrogate solutIon is then
transferred to a VOA vial and loaded onto the autosampler. The sample volume is
recorded in the instrument logbook. The remaining sample is transferred into a20 'mL
VOA vial with zero headspace and sealed with ,a Teflon-lined cap.

Ifsamples~equirea'd~lutionthen a sample aliquot is~terredto ; i0'~ syringe.
• • .' '. -. '. < '. • • ."... • .', •• , _: .'. .,;".- • •••• • •• " •• '. -•• ".. ~

.' .' ~ ,"

'-'::f;";",
, "Laucks,Testing Laboralories, Inc. '
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4.9.4 Soil Sample'Preparation

Thesampie consists of the entire contents of the sampie con~er.Donotdecantany of
the supernatant liquids. All soil samples must bestirred gently, before removing an,

:aliquot. '.

4~95 LOw.Level'Soils

1.0 grams of soil are weighed in a VOA vial, or the entire contents from the EnCore
sampler is used. The actual sample weight should.be recorded,.inste~d ofrQundingto the
nearest gram, For example, 0.95 and 1.05.~s should be recorded asl.O·gram, not I
:gram. .r···. •... '

',. '.'-.,:., . .,').'. . .....: i.J ~.
" -:

.. :,:.'\ ··IO,riils ofreagent\vater containing the' surrogate'solution'are' transferred~tb,thevi8I" .
;;:. 'containing' the soil sarnple.Referto thewaterpteparatiort'above,for details on the

surrogate amount.

'. _... ~. -

Weigh 5.0 gramsofsoil (recorded to the nearest 0.1 grnm)into aVOA vial, add oj mL .
ofsUirogate solution to the sample and add 9.9 mL ofmethanolio the:yial.. Shcikethe
sample for 2 minutes and let the suspended solids settle before use. Transfer 100 J.1L of

. the aliquot to 10 mL ofPFW. ReCord the sampl~ weighfand the aliquot' amount in the
instrument logbook.

. 4.9.6 Medium Level Soils'
.> ~ ".. ' :-. '.- . . . ~", : "'.'

The same. GC,conditions apply to soil scpnples as water samples, except that the'"
'i~iIiperafureciuring~thepurge cycle must'be setto·40C .. ' .

4.9.7 Dilution Criteria

All dilutions must keep the response of the major constituents (previously saturated
peaks) in the·upper half of the linear range ofthe calibration.

4.9.8 Compound Identification

Compounds are tentatively identified if a peak elutes in the retention, time window
, characteristic of that compound on the primary column. To confirm the presence of that .

..... compotind in the sample'extract,the pe3kmiIst also elute in its retention time window on
a second column. Retention time windows are established as previously described and are
updated each QC period. Compoimds can only be identified if the ICVand CCV criteria
detailed in Section VI are'strictly adhe,;ed to..

.. :,'

' ,.. ,
»

Lauch Testing Laboratories, Inc.
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The experienced analyst's judgment weighs heavily in evaluating chromatograiris fOf
compound identification. ·For inStaIlce as referenced in Part 2, Decision-making Process,

......the retention,times ofanalytes andsurrogates'niay be oiltSide their expected windows due .
. , ···..toSamplematrix effects. The arialysfmay,"decidetore..;adjtistthetargetanaIyte's retention

time windows on an ad hoc basis based6nsuch an ·observedshift. Ifthisis done, it must.
be fully documented in the case narrative notes..

4.9:9 CompoUnd Quantification
" ~

Target compound concentrations are calculated usmg the external standard calibration
equations.

As expressed.in,SW846 is:
:.'" ': .,~

';:,:. > . :'.' .',

: ".!:. ""

'. . '. '. . . .' . Ai: x"Pt x'D
Concentration(pg IL) =.,.' , •.... ,

. .CFx Vix Vs'

where:

. ....~ ..

. .
"" -'..

.. '; .

D

. .

= Total volume of the concentrated extract (pL). For purge-and-trapanalysis, V t

is not applicable, and therefor"t is set" at"1. ". ..
. = Area,or height of the peak for. the analyte in the sample.
=Volume ofextract injected, J,1L. For low levetputge and .trap analysis, Vi = 1.

Formediuni leyeLp~ge,and tr.ap .analysis$7re is~t~rm for Yi. ..
~ Dilution factor ofextract. The,. final result of an algebniic multiplication of the

ratio ofall dilution fmai volumes tQ.iriitiai.Y9Iunies" Fore;xample: if a high -level
sample was diluted 100 J-lL to 10000 J-lL ~d stibseqU:ently diluted an additional
100 J-lL to 10000 J-lL, the expression would be: (100001100) * (100001100) = 100
* 100 = 10,000. If no dilution was made, D= 1. .

= Voh.lIl1e of the aqueous sample extract or purged in 1 mL. If units of liters are
used for this term, multiply the results by 1000.

,
Lauqk.rTesting Laborqtories, Inc.
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The,r~sults calculation for non-aqu,eous,S&llples is very similar to thatfor aqueous
san.tples. The only diffe~nce,is the iriclusionof a·total solids tennto calculate the dry ,
weight equivalentof the initial sample size., ,,'

Asx Vt x D
Concentration(Jigl kg) ='==-----

. CFx Vix Ws
":-..,

. where:'·
;, ~ . .. . ."::.' ~.' .

w s =,Weight ofsample extracted or pUrged, in grams:' Either tile wet weight or dry
. weight may by, used.

Vbn, As, and Vi have the 'same definition as for aqueous 'sampfes wh~n a' wlid sample is
purged. When a non-aqueous sample is extracted for purge and trap analysis, Vi = voluine

So Rep::ethano! extract added to reagent Wlit';': for analysis. ..~

5.1 Data Packet Organization

, See Appendix IV for a check lIst deuUling'ga~ packet o~~cUiization.
. .... :.:.., "., . - .

5.2, 'Quality Control Reports
';', '., .'.. '.' : .. " .. :. - '.,:'

All results for qUaiity cbriti6neSis 'ai¢ etiieredinto the: labQC database. Printouts ofall
"data entered 'mUst be includeditt the data packet.'Theroutineminimum is a method bhink

report, a method blank ipikereport, and an MS/MSD report.

..,.::, ... , "

,,', ;', "":'~===~=========================='d1'=======;=========
,Lauch Testing Laboratories, Inc.
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5.3

5.4

.Sample Result Reports

Data Qualifying Flags
, ,,' . .

Sample rePort results'are qualified with d~taquaiifying flags. These flags have.the
following definitions:

U: The analyte of interest was not detected, to the limit of detection' indicated.

',.)3: . The'anaIyte ofiftterest 'was 'detectedili the rit€thocl"blarikassociattia"With the
. : ; . .... " 'sample,.as well as in thesatnple itsdf~Th.eBflilg is applie~'\\Ti~out'tegardto the

relative concentrations detected in the blank and sariiple.··: .' .

J:' The analyte ofinterest was detected below the pr~cticarquantitationlimit.This
value should be regarded as an estimate.'. '. . \ . . .-

. "..... :.- ..• '.•... ,,:,_ '; :'. "l-, -:- .

P:

... , ," ,. . .D:· '" .Th~":,,:al~~ reported.isderive(t:frQm.the~alysis ofa.diluted~ple or sample
;..••.·.. ··e~~.. . " .,.: . ..•.. ",.,

".-...

E:The value reported is based on a sample or sample extract in which the target
analyte concentration exceeded the calibration range. The value reported should
be consider.ed an estimate.

c: The target anaIyie's presence was confinned by GelMs.

".:

:" . :,'

"' ..

,
'. Laucks Testing Laboratories, lnc.
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6. Quality Control

,Refer to Appendix Y for detailed QAand corrective action requirements.

6.1 Initial Calibration

6.1.1 Criteria

,',' Initial calibrati~n data.can beevaJuatedin,one oftwo ways: %RSD:ofthe calibration
fact0x:S (CF) ~r~~rrelation coefficient ofa"linear ~egression analys~s. CFsare calculated,'
using the equation:." .' . . . . . . ." ....

CF =" resp(ms~

ng injected ..... "." .. ' ....

'/ The distinctio~betweenthesemeiliods'are:the' %RSD 'methodiisSufues a 'Iiriear response',
with the'calibration curve passing through the origin; thelinearregi'ession method '
assumes a linear response with an unforced intercept.

Ulucks:employs the Useofcalibrilti~~ faetors;1be%RSD'mUst beless than 20% for all.
compounds. .

6.1.2 Correctiveaction

If-the criteria are not met, the in.strument must be recalibrated.

6.1.3 Documentation"

Copies of the calibration standards and the calcUlated %RSDs are stored with the raw
data. If the initial calibration can not be used, this information is noted in the instrurrient
logbook.

6.2 'lnitial Calibration Verification

6.2. I Criteria

The ICV is used to establish the retention times for all target analytes. The CF for each
compound is calculated and the percent difference is calculated as detailed below. The.
%D results cannot exceed 15%.

Laucks Testing Laboratories, Inc.
. '
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6.2.2 . Corrective action

If the %D critena are not met, no samples can be analyzed.· Perfonn system maintenance
.andre-:-eheck the 'ICV.' If the .criteria\still'cannot be met, the system must 'be recalibrated.

6.2.3 Documentation .

Copies of the calibration standards and the calculated %Ds are stored withtheraw·data.
If the calibration standard is cannot he used; this is documented in theinstrunient
logbook. . :- "

,6.3· Contimiiilg:Calibtatioil Verification -
".~

"",'

6.3.1 . Criteria ;

. ". " ... .. - .

'::':"

.. .

After every ten injections, a CCV standard is analyzed. The CF for each 'compound is
.·calculated and the percent difference is calculated as follows:

• • • -, ~ <

.: :~ .

;.' "." '. "

i,.

. CFv-.CF .
%Difference = . .' x 100
. CF '

.~ .

"<':"

'.: .

..~." :. ," ..

. .' ,

'CEv~ CF from the an(i}ysis of the verification shmdard.

,CF . == Average CFfrom the initial calibration. . ,.
. -:"," ;". ".: . :

. '.: .:

. '..: '. .. ~

6.3.2

.11J.e %Dre~;ultscannotexceed the detailed CCV criteria of 15%; ..
, .

The retention times for all target analytes must fall within the RT windows..

Corrective action

Check calculations, examine the chromatogram, check the integration, re-analyze another
CCV, or perfonn instrument maintenance. To validate the quantitation of target arlalyte~
in analytical samples, the samples must be bracketed by in-control CCVs. However, CCV
CFs can be outside the control Iitnits as long as the corresponding samples contain no
detectable levels of the target analyte forwhich the CF is out ofcontrol and the CF value
exceeds the upper controllimit(i.e., there is increased sensitivity). Algebraically, this
means a greater negative percent difference than the control limit. .

. ::'. :~. .

t
Laucks Testing Laboratories, Inc..
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6.3.3 Documentation

,Copies ofthe continuing calibrationstandards and the calculated %Ds are stored with th~
. . ,

raw data. If the continuing calibration standard cannot be used, this infonnation is noted
in the instrument logbook.

6.4 ' Method Blank

6.4.1 ' Criteria,

A method blank is used to verify contamination free, reagents and app~~.A meth<Jd
blank is analyzed following every CCV and prior to sample analysis. Method blank
control limits are tepQrting limit for analytes with the exception oftheconimon ,.

,laboratory solvent methylene chloride. The control limit for this analyte is 2 x reporting
.limjt. . . ~ .

Corrective action6.4.2

Where contractually required, such ~ Navy samples, analytes present must be th~MDL..'

·'V~'
, , ,

'C,orrective action in the fonn of reanalysis of the method blank prior to sample'analysis is
perfonned when target analytes are present above the reporting limit. Out-of-contiol '

,surrogate recoveries'in the method bl8nk require reanalysis of the method blante. In any
event it is the laboratory's responsibility to ensure that method interferences caused by
contaminants in solvents, reagents, glassware, and other sample processing hardware
leading to discrete artifacts and/or elevated baselines in the chromatograms be minimized"
hi the extreme case ofchronic contamination, method blanks may have to be analyzed
from each stage of the sample processing to determine the contarninationsource so itcan
be eliminated~

6.4.3 Documentation

Copies of all method blank analyses are stored with the sample analyses raw data. In
addition, the raw data for the method blank analyses are stored in the laboratory for an
,extended period of time. The results for the method blank analyses are reported
electronically via the laboratory's LIMS database. Ifa method blank cannot be used, this
,infonnationis noted in the instrument logbook.

. . ".'-

. .'. .

' ..

.' ..
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6.5 Blank Spike or QC Check Sample (LCS)

6.5.1 Criteria
..... ".'."

.. ; . ." A blank ~pikefollows the' same protocol as a matrix spike analysis excepqhat ·thespiIGng .
'. solutionis addedto.an aliquot ofPFW·.instead ofanactu8.lsample.Am~thodblankwith
. 'added;analytesisa blank spike. A.blank spike is. the same as a QC ~heck standard.

' .. ' '.', .;' .... ,

6.5.2 Corrective action ..... : ~.

The. blank spike is uSed to determine wh~ther a method is in cont(ol<iuriJlg Silmple,
preparation and analysis. Sample reanalysis would be triggered by an out ofcontrol blank'

'. ;" ;.:spike, only ifthe· sample sUrrogaterecQyeries arid··MSIMSI) spike recoveries indicated.
." ·s~ple;processing·errors. . . '. . ,,-",;, '" . .

, ..} " ."

.6.5.3 'Documentation
..; :... ;::.

.~., :;.~~. f.:' :_~" : " .",". ,' .,:., '.'i..

. , .....:

: .....

, ..•.
*" .. '
~~·~r-··

. ·.·6~6.1 .'..Criteria·

A sample is chosen at random from the samples to be analyzed; and an aliquot ofspiking
solution is added to this sample prior t~ analysis. Amatrix spikeanaly~is 'is performed .
with each analytical batch, up to a maximUm of20 samples. The matrix spike sample is .
used to evaluate the matrix effect of the sample upon recovery of the analytes. The
recovery ofspike analytes is calculated as follows: .

. SSR.,..SR
%Recovery = . x 100

SA

where:

SSR ... =Concentration in spiked sample.
. SR""7:Native cOQcentratiQn:in unspik~dsample.

SA . = Concentration of spike added.

,Laucks, resting Lpboratori!?s, Inc..
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6.6.2. Corrective action

Samples with spike recoveries outside control limits will he reviewed for possible
.' corrective action. Corrective action may.involve'recalcuiationandlor reanalysis. TIiis
process should also include:evatuationofth~recoveryofsUIT<>gatecompounds in th~MS
sampleiarid recovery ofmatriX spiking compoun$ from the blank spike analysis. hi all
cases a narrative explanation of the condition is required to detail the corrective actions
taken.

6.6.3 .'Docwnentation
.'::'.': :- ; .... ".. :.... >

'. Therawdata·fot the matriX spike.analysesarestoredwith,the sample analyses raw data.'
The results for the matrix spike analyses are reportedelectronic8Ily'viatheJaboratoIj's .
LIMS database.

Amatrix spike duplicate analysisis;penormedwith'each analyticalb~tch,up to a'
maximumof20 samples~The compound recovery criteria are identical to those for·the
matrix Spike sample. In addition, the matrix spike duplicate is usedt()me~wemethod

. precision. This i$ done by computing the'relative percent difference (RPD)benveen the
. matrix spike and matrix spike duplicate recovery values. This calculation is'as follows:

6.7 Matrix· Spike Duplicate
.•.•j .•

. ···.6.7.1 Criteria: .
- . .':;'..

:: ..~.. ' ..

. "."

'.' ....

.' .....
..RP D =Sl -S2 ·x 100
. (Sl,+.S2)J 2'

, :..

where:

S1 = Measured concentration for MS sample.
S2 = Measured concentration for MSD sample.

6.7.2 Corrective action

If a trend in out-of-control RPD values is observed, the method used must be examined to
determine the source of vanance. Once this source is identified, the method must be
changed so that samples can be analyzed'withaptedictable reproducibility.

...... .

", '-~: ".'
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6.7.3 Documentation

The,ra\Y data for the matrix spike 4uplicate:an~yse~are~lor.ed,with tlJe Sample analyses
'" fa.\VcIaci. there~ulis for the matrix sPike_duplicafe,aiiaIyse~:ar~·tep(>ftettel~¢tronically
, via the labo'iatory-'s LIMSdatabase.'c, i ',' "">'" ' .

6.8 ',Surr()gat~ Recovery
'.".: .. if ,

6.8~f Criteria

' . ..... ' -~

.-: .. -:"·';.1'

,,~urr~gatesare c1.len:ncally similarcompotmdsaQded ~o ~very ~ple,methgd plank, and
,QC'sample prior to sample processirtg:'ljieY'~'UstM,t()'¥6mt6i:pote~tiafs~ple '
prqcessing errors and matrix effects. Surrogatecoirip()~drecoveiies~'cIDcilIated as
follow: ' , .

• ". ~~;.~ 7.. ,':"'. : •• , • • .'

=Concentration of sUrrogate measured in sample.
= Concentration ofsurrogate added.

S;"
% R e C 0 very = '- x I 00

, Sa

'where:

6.8.2 Corrective Action

'-. ! .... :" .. ~' ...,

..-, .-~

Check calcUlations for possible error. Reanalysis is required for surrogate recoveries
which exceed the establishedconttollimits, unless matrix interference is observed or
surrogates an; diluted out.

Out-of":control surrogate recoveries in the method blank require that the method blank be
reanalyzed. Sample analyses are not performed until all criteria are met in the method
blank analysis. Sample and QC analyses require reanalysis for out-of-control sUrrogate
recoveries. If the sample analyses demonstrate out-of-control surrogate recoveries due to
matrix interference, this corrective action is discussed in the narrative.

6.8.3 Documentation

The surrogate recoveries for allsamples, blanks, and QC analyses are reported
electronically via the laboratory's LIMS database.

".';...... '.. ";~ . .".!e-i.,"_ Lauch Testing'Laboratories, ,Inc~
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APPENDIX I

" ...... ';.

: ,~.~', . :..'. .'.

. .

','. .~ '~. '., .'-

;,' ..'

Propi()mtrile ., '., '
Acetonitrile ..

- 'r'"_ .'

l,4-Dloxane* .

'.: ."'c'" .,~ ,

Bromofluorobenzene
;'; :

'.....:-; !--'S.;...u-'I7J:"'"i.O..;"J)2...:a_t...;.es.;....,...... ..:;;.,:,....;...._.-....-;...;.;.....;...------I
Triflqo.rotoluene*~', .

;,:~6~ ~~'~~~~~Wl~'.'~~~lut~:: '~~~fo~~, ~hen 1,4-diox~~' is'~;~qu~~te~ as ~ target anmyt~,
the surrogate, trifluorotoluene is omitted from the analysis. .

, . "

••~ > • ,.' ',"".,

" ' ..; .....
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. -Initial Calibratiob C~~centrations(J.1g1L)*

STDl '8TD2 . S'FD3 .' STD4
300200 ··'l'00'< 80

, 300· 2oo--···..io<f'·· .80
.. 300 .ioo ".;' tOt)':-.:' 80
-40 30 ·~:":l() .':... . 10

'. .

• At the ~eof this writing, ·these are the cw:ent calib~tionstandards,-however, they are subject
-- 'to change.' . . -- -.... ,-' -: -. . . . '.,: '.

Compound
Isobutyl alcohol
Acetonitrile
Propionitrile
Trifluorotoluene

. 1,4-Dioxane
Bromofluorobenzene

.' ;'.' .'.

.·.·3000
40

. ~.'

. .• . ,'~ '. :
'. "

2000· . -<toOO>:<.500.
'3-'0'-" .'. '20' ,.:'.,'-,. 10'

. ,'. ~ .':': . ,- ,: .::.....

.. '."

STDS'
40
40
40'
4'

100 "
'4

. I
Laucks Testing Laboratories, Inc.
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. Analysis Sequence

. ,".

.; .:.... '";-,-; -'-, .'."

: :t"

' .. ,'~' ~: .' .- .

. .:'",

, .'

.~

"'t',

.... '.. '.; ....

Sample'
ffiLK
Std 1
Std2
Std3
Std4
Std5

. Method Blank
A total of 10 samples.and/or blanks,
duplicates or matrix spike 'sarriples~::""" .•-
ccv .
·ffiLK
A total of 10 samples and/or blanks,
duplicates or matrix spike samples.

. A dosing CCV

1
2
3
4

·5
6

......... ......

Injection

•., ..

f::
~\.:... /
"0k' .

.~. '; . , ."'.- ~.

: . ~.; :., :.. ~. - , ...;' . :','

J
'.. :Laucks, Testing'Laboratories, Inc.
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I. CUENT DELIVERABLE - IF REQUESTED .; ,
. ~ :

, )'

n. QC SUMMARY

____' Surrogate Recoveiy SummaryReport '
_~Method Blarik Report
__Blank Spike Report '

MSIMSD Report,,';:'" "---
__Method Blank SummaryRe~rt:, ,." ",>', ", ,~'

" ,

ill. SAMPLE DATA: :.. :.; ':

.':.,

,'(In numerical order) ,

__ Sample Data Report ,
__ Sample Confirmation Forin
__ Chromatograms
__ Quantitation Report
__Chromatograms
'__ Quantitation Report

. ... 1,.,.:. I.:·;····

............ '.:

Primary
Primary
Secondary
Secondaly

fl '
:, ... :... ~.; .. ":.~ :~":;'.~

'" "O:::::::::======================================~ir================
Laucks Testing Laboratories, Inc.
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IV. STANDARD DATA:

(In chronological order)

--,-_' Linearity Report
__ CCV I{~pohs, %Difference

...~~ ,

.:::. ','

: . '. '.~, ~.- :. .

Primary'·'
,Primary

. Secondary ,
,, '<'Sec6n:d~"

':~ .':::;-.:::.. ::";:- ."- .; .,' .~':.~' :: :.: ': ;. - ,. ...... '.

Po" .:",

Linearity.Standards:
---,-_ Chromatograms .', , '
__ Qwintitation Report '
__ Chromatograms

, Quanti~~i()~ Report
'Continuing'CMib.i'ation Standards:

'ChrOfrt~ib~S
-~ QWiItii~ti<>nReport

, Chiofu~idgfamS
---'-

__'Quantitation Report
Multiple Component Standards'(if required): '.

-"--~:'~~ep<>rt .;' :'~,''' ..
Chroirtathgi:cuns , ,SecoIi~ ,

-- Q~titaiion,Report ' , , ;' ''S'ecoIia~
Other StarldMrls'tised to Support Sainple Data (ifreqtiired)~ , ,

I.e., MDt Reports ' ' '" ' ,
--'---

•"

~,'"

", .. ~'- .; ,"

," -..•.: : ".:;; -: -"'.: ,'-,.";-, ..
,

' .. - ~'.'" ..; 'LaucksTestingLaboratories, ,Inc. ' '
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V. Raw QC Data:

_---C', Method Blank Report
~_ Confinn,ationForm

Chromatograms
---'--QWmti~tion Report
__ Chromatognims

Quantitation Report--

, ." ...
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Revision: 3
Date: ' 12/09/98
Page: 36 of41
Fleplaces: 2,

P.rimary'
"'PriiIiary
'Secondary
,Secondary.. -. .. ,.

__'BlCln.kSPilce Report,
CoiifUniaiion Form

------ Chr6ffiat6griuns
__ Quantjtation Report
__ Chromatograms
__ Q~tim~oIlReport

.: . ~ ': .

Matri~ ,~pjke:Report ' '
--'-- Confirlltition Form
__ ChromatQgrains ,
_'_ Qwii:iti~~i~n~Report

Chromaio~~ "
--Quantitati'on'Report

__ Matrix Spike Duplicate Report
Confirmation Form--
Chromatograms ..--

__ Quantitation,Report
__ Chromatograms
__ Quantitation Report

__ Control Charts (optional)

···.·'~i
" Secopd~'

Secondary ,

'Primary
Primary
Secondary
Secondary

";' ,. ~:I- ... , ,

Laucks Testing Laboratories, Inc.
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VI. Bench Sheets

." .~ " ~:" ~ .'____--'---,_ Injection Log
--,---,--_ Sequence
___ Extraction Benc~She~~",»,> " , ' ,
___ Misc~'Work Sheets~ i.e~, %TS, SDU summary,calcs, HTVR;
___"StanqardsLog for~~ stahdardsused with work

: Acquired data not Us~d-'t({Supp~rl~pleresults.

DO NOT COPY "

Vll;

..... .... .'. :::'. .. .~. !,";~~ .'. .'. '. .

, -
,--DO NOT PAGINATE':'

':" .:.,'"
.".,.:. ",

." •... ': ;" t~ ".: ., .•..
, ,',... -. ~ .

"" '.:'~.:- .

," '

,', "RejectData:

. -. ", , .

. . .... , .~ .

. .... ::'.' .. :: '. "'."
.. -. ~ ",. ,",

I
u ' , ,' ... , ... ', Laucks-Testing Laboratories, Inc,'. '.' ,.. '.- ". - ':..~-i. :~~.
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~na.1yte Eluti~n Or~e~,', ,',

"

.... '(:;oluJhn:DB-VRxColumn: DB-624 " ' '
,,'

Acetonitrile Acetonitrile " .

Propionitrile Propionitrile
Isobutyl al~()h()l IsobutYl alcohol ,

TrifluorotoIuene+ Trifluorotolu,ene* "

1,4-Dioxane* 1,47Pi9.X8l1e.* c

Brornofluorobenzene Bromofluorobenzene

* These two compounds co-elute. Therefore, when l,4-dioxaneis requested as a targetanalyte,
the surrogate, triftuorotoluene is omitted from the analysis. '

...,
"

,: .

»
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APPENDIX VI

Method 8015B QA Requirements and Corr~ctiveActions.

QAEleme~t Method
Crit~rion'

Laucks
Criterion

Corrective
'Actiol!·;.,'

Documentation'

'. :. i;

Copies ofall raw data
are filed.

C,opies 'of raw data filed ' .
and rioted in instrlJIl1ent.
logbook. '

HfVR (holding
time violation report)

' ... : filed with data and"
noted iD file and
mimitive.

. .. '. ~ ." .

ReanalySis of out of
control standards.

N/A

, Samples injected.after '. Copies of raw data filed
criteria was exceeded and nooltecHiI, . .
must be reailalyzed. . ins~t Il>g~k.: .

Reamilysis of .ICY in
order to mecf%D
Criterion;" :IfreanalYsis

" does not meet criterion,
analyze initial'
cal.ibration curve.

Initially; ,arid until ICY
fails.

N/A

At the beginning of
~eryQCperiod. '

Every 10 samples.,

14 dayS from collection..

Minimum ors levels.
If%RSD < 20,Iinearity
assumed and average RF
used.

Mid-level calibration
standard run every 10
salriples. Ie> I5%0,
r:eana1yze or recalibrate.
RT are updated from
this standard for all

, •• , '.' .. ~tibsequent analyses.

Minimum ofSle'lels. '
If%RSD < 20:lineanti
assumed and average RF
Used. A1teinativelyuse
linear rCgression to
determine linearity. ..

.Mid-Ievel calibration'
standard nm every 10
samples. Ifnot within ±
15%, reealibrate.

'14 dayS froin collecuon. .

Mid-level calibration Mid~levelealibration

, Standard rtin every:IO' standardninevery 10
Samples: Ifriot Withiri± samples. If> 15%0,
15%: recalibiate; ..' reanalyze for any analyte
Standard 'RTmust fallout of control ailalyte
within daily Window or Which is detected in
syStem is out 'ofControL-' associated sample

. . analysis. Standard RT

must fall within daily
window or SyStem is out
of control.

HoldingJ:ime

Initial
Calibration. ~ , . . . .

CUrve·.··· .

lnitial';:
CaiibICltiOll
Verification ..

ContiIihiliit. ,.
Calibration'
Verification

Internal
Standards

Optional. No internal standards
are used at this lime.

Method Blank One method blank per
batch of up to 20
samples, or when there is.
a change in reagents;
whichever is more
frequenl Analysis of the
method blank should
demonstrate that
interferences from the
analytical syStem,
glassware and reagents
are under control,.
Analytes present should
be < MDL.

<. RL for all analytes.
Where contractually
required, analytes
present must be < MOL.

One method blank per
batch of up to 20
Samples.

S~ples may not be
analyzed until' all

'cnteria for the method
blank are met

Copies of raw data filed,
and reported .'

:e1ec~nically. Daily
control chartS for all
method blanks are ,
recorded.

,
Laucks Testing Laboratories, Inc.
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QAElement

Surrogate
Stan9ards

" :

Method
Criterion

Add surrogateS to
encompass range of
.temperature program.
Results must fall witliin
laboratory established
control limits.

.Laucks
Criterion

4-Bromofluorobcnzene
and/or trifluorotoluene.
Percent recoveries must
meet established
.laboratory control limits.
See control limits
eataIog for laboratory
established cOntrol.
limits.

. FrequenCy

Surrogates arc used in
all stimdarils, blanks,
samples, and QC.

Corrective
Action

ReanalYsis ifsurrogate
recoveries exceed the
established control
limits. If reanalysis .
produces similar'
surrogate. recoveries.
then it may be due to

..matrix interference..

Documentation

Any out ofcontrol
surrogates arc
dOeUmCiltedin
associated file;

MSIMSD tccoveries ate
·stored electroniCaiI{'
·Raw data. is stored with
file. Out ofcontrol ..
eVents arc notalcdiri .'

.'file. ::.: ..

Reanalysis of blank
spike and MSlMSD
W1Icssmatrix,etrcCt has
8Jready licen
demonstrated: ..

One blank spike and .
one set of MSIMSD
daily.

Blank spike recoveries,
MSlMSD recoveries and
RPDs must meet control

. limits established by ';
laboratory. Scccontrol
limits catalOg Cor
laboratory I=$lablishcd
limits.

One MSIMSD per 20
samples or each bateh of
sainples, whichever is
rnOrefrCquCnl' ..
Compare resultS ..'
to Table in method..

MSIMSD&
BIarik S ike.... p

W~1./
· i

I

Sample,.;
PreserVation
and'St6mge

Standard
S()lution
Expiration

........

Field Sample
Amount.
Required

Applicability

Water. samples: pH ~ 2
WitliHCL .... '

All samples: '
store at 4° C.

stock standards: 6
months. Store at 4° C
with minimum
hcadspacc; away from
lighl
Aqueous C8Iibration
standards: I hour, 24
hours ifstored with zero
headsllacc.
Water samples: 2 40 mL
vials with zero
hcadspace. Soils: glass,
with Teflon-lines lids.

Groundwaters, soils,
sludges, watcr-miscible
and non-water miscible
wastes.

Water samples: pH ~ 2
with HCL.

All samples: store at 4°
C.

stock standards: 6
months;
Stored _10° to

·20" C. Aqueous
calibration standard:.
daily.

Water samples: 2 40
mL vial with zero
hcadspacc. Soil samples:
2 oz. glass containers,
Teflon-lined lids.

All watci samples arctor,lbe pH is m.casurcd for
be preserved. Ariy·.. all water samples;
samples to be stored at·: Client is·notified if
4°C. ". aQucoUs samples an: iiot .

acid-preserved.pH
cantiot be determined .
imtilaftcr analysis in .

1 order to maintain.
sample inte~ty.

·pH fJf all water sam,ples .
recorded in iliStrument
logbook.

All standard data
recorded in standard
logbook.

Bottles reCeived by
laboratory documented
electronically.

,j

,
· !

'J

i
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Flow Chart

Prepare sam pie for purge
and trap ...\.
:' .•.

. Perform daily maintenance
as necessary

Perform Initial Calibration if
necessary

Perform Daily Calibration
check

Perform' corrective action
or re-calibrate.

Analyze sam pies

. _II

Dilute sam pie and.
>---.-4 reanalyze .

Prepare reports & paperwork

,

Stop

Laucks Testing Laboratories, Inc..
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1. Introduction and Scope

1.1 Method Description

1.1.1 This SOP describes the procedures and specifications for instrumental analysis of various
organochlorine pesticides and polychlorinated biphenyls (PCBs) in water and soil following
SW846 Methods 8081B and 8082A. Analysis is performed by gas chromatography using a
single injection port and splitting into dual GC columns with electron-capture detectors.
This system provides quantitation and confirmation of pesticides and Aroclors (PCBs) from
a single injection. The following table lists the compounds that may be determined by these
methods. Additional compounds, listed in Method 8081 B, may also be determined.

SW8081B ROUTINE COMPOUNDS
alpha-BHC beta-SHC
delta-BHC gamma-BHC (Lindane)
Heptachlor Aldrin
Heptachlor epoxide Endosulfan I
Dieldrin 4,4'-DDE
Endrin Endosulfan II
4,4'-DDD Endosulfan sulfate
4,4'-DDT Methoxychlor
Endrin aldehyde. Endrin ketone
alpha-Chlordane gamma-chlordane
Toxaphene

SW8081B OPTIONAL COMPOUNDS
**Chlordane (not otherwise specified) 'Isodrin
Simazine Atrazine

**When chlordane IS requested, a techmcal chlordane multIcomponent standard IS analyzed
and response factors are calculated for 3-5 major peaks (including the alpha- and gamma
isomers). If these peaks are present in the sample at similar ratios to those found in the
techrIical chlordane standard, an average concentration is calculated from the peaks chosen
for calibration. If the peaks are present in the sample at dissimilar ratios to those found in
the technical chlordane standard, a calibration factor will be calculated for the standard
based upon the sum of the responses for each of the peaks and the sample concentration will
be calculated based on the sum of the same peaks in the sample.

SW8082A COMPOUNDS
Aroclor-I 016 Aroclor-122 I
Aroclor-1232 Aroclor-1242
Aroclor-1248 Aroclor-1254

Laucks Testing Laboratories, Inc.
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IAroclor-1260

1.1.2 Method Deviations: The analyte list is based on a combination of Method 8081 Band
8082A analytes. Additional analytes are only added if requested by the client(s).

1.1.3 This method is restricted 'to use by, or under the supervision of.analysts experienced in the
use of gas chromatography and in the interpretation of chromatograms. Each analyst
performing this method must have demonstrated the ability to perfonn the described
chromatographic analysis and/or data interpretation.

1.1.4 In some instances, samples being analyzed for PCBs will require sulfuric acid cleanup. In
instances where samples are being analyzed for both pesticides and PCBs, an aliquot is
separated prior to the sulfuric acid cleanup step, and is analyzed for pesticides only. The
separation of aliquots prior to this cleanup will prevent the potential loss of ta~get pesticide
compounds.

1.2 Sample Collection, Sample Storage, Holding Times

1.2.1 Samples are nonnally collected in glass containers with Teflon-lined caps. All samples
and sample extracts are stored at 4°C±2°C. Water samples must be extracted within 7 days
of sample collection, soil samples within 14 days of sample collection. All extracts must be
analyzed with 40 days of sample preparation.

1.3 Definition of Tenns

1.3.1 This section defines tenns and acronyms as they are used in this SOP. Other terms, such
as MSIMSD or method blank, are not defined here since it is assumed that the user of this
SOP already understands their more general meaning.

Batch Identifier A number given to each preparation or analysis group which
uniquely identifies that batch. This number is generally the blank
ID for preparation batches and either a sequence number for
organic analyses or an analysis number which is similar to the
blank 10, only preceded by an "A" rather than a "B" for inorganic
batches. The preparation batch"IDs are discussed in other
documentation.

Laucks Testing Laboratories, Inc.
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A background free matrix (DIW for water, clean sand for
soils/sediments) to which known amounts of target analytes and
surrogates are added each time sample extracts are prepared.
Blank spikes are required on all HAZWRAP and NFESC work.
In the context of this SOP, a blank spike is the same as a QC
check standard. See also QC check standard.

Continuing calibration verification. This is the same acronym
used in the CLP program. This is a standard analyzed at some
prescribed frequency during the analysis sequence to verify that
the instrument has remained in calibration.

Calibration factor. The ratio of analyte instrument response to
nanograms injected. This term is defined in the same way in both
the CLP contract and SW 846.

Contract Laboratory Program. The USEPA program that contracts
with laboratories to provide laboratory services. The term has
come to mean a much broader set of methods and deliverables. In
the context of this SOP, CLP means procedures or operations
which are detailed in the CLP contract and which are extended to a
broader working definition.

Deionized water. Lab reagent water. Organic-free water. Since
the systems used to provide DIW at Laucks all contain carbon
polishing filters, they are capable of providing organic-free water
for use in method blanks and blank spikes.

Instrument blank. This term is borrowe,d from CLP. Blank
solvent containing the method surrogates is injected into the
instrument to monitor for carry over between sample extract
injections.

Initial calibration verification. It is a standard which is injected at
the start of each QC period that is compared to the initial multi
point calibration to determine whether the instrument is still in
calibration.

Instrument detection limit. The lowest concentration of a target
analyte that will yield a signal :noise ratioof at least 3x. Used as a
starting point for selecting MDL study spiking levels.

Laucks Testing Laboratories, Inc.
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Method detection limit. The lowest concentration in a sample
which will yield a P?sitive result that is greater than zero at a
known level of confidence. MDLs are empirically detennined by
Laucks.

Method detection limit standard. A standard prepared so that the
concentrations of the target analytes are in the range of Ix to 4x
the empirically detennined MDLs on an extract/digest basis. This
standard is used to verify that the instrument is capable of
detecting the target analytes on an ongoing basis.

Practical Quantitation Limit or Reporting Limit- The value used
when reporting a non-detect. It may be administratively,
empirically or contractually set.

Quality control check standard. Referred to in this SOP as a blank
spike. A QC check standard is a requirement of SW 846 method
8000 and is used to detennine whether the analytical system is in
control if MS/MSD recoveries are out of control. See also blank

o

spike.

Quality control period. An analysis sequence initiated by the
analysis of one;: or more standards, followed by sample
extracts/digests, and tenninated with a standard analysis. A QC
period can be open-ended chronologically, but calibration
verification must be documented using the procedures in this SOP.

The reporting limit is defined by the low level standard, also
referred to as the practical quantiation limit (PQL).

Relative standard deviation or percent relative standard deviation.
The ratio of the standard deviation of a set of values to the mean of
the set of values expressed as a percentage. A measure of the
similarity of the values one to another.

The time (in minutes) at which a target analyte elutes from a
chromatography column.

Laucks Testing Laboratories, Inc.
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Retention time window. The +/- value which is applied to the ICV
to establish the time range used to make tentative compound
identifications.

A set of sample extracts/digests and standard solutions introduced
into an instrument in a chronologically continuous group. See also
QC period.

Standard Reference Material - A material containing known
quantities of target analytes in a homogeneous matrix which
approximates the matrix of the samples being analyzed. It is used
to establish that the analytical process is in control.

•

2. Eguipment List and Standards

2.1 Chromatographic System

2.1.1 This analysis requires a gas chromatograph with a programmable oven, heated injection
port, dual electron-capture detectors, autosampler and an electronic data-acquisition system.
Equipment list: .
Gas chromatograph (Hewlett-Packard 5890/ 5890A)
Autosampler (Hewlett-Packard 7673A)
2 electron-capture detectors (Hewlett-Packard)
2 capillary chromatographic columns of dissimilar phase (J&W DB5 and DB60S, 30m x
0.53mm megabore, or equivalents).
Helium carrier gas .
5% methane/95% argon detector make-up gas

2.2 Standards

2.2.1 Commercially prepared, certified stock standards are used to prepare working solutions for
all surrogates, calibration mixes, and spike mixes. The 2 calibration mixes (lNOA and
INOB) contain all of the individual pesticide analytes. The spike mix contains 6
representative individual pesticides. These are ordered from Restek, Supelco or an
equivalent supplier. Stock standards must be replaced by the manufacturers expiration date.

2.2.2 Calibration standards are prepared at 5 different concentration levels by dilution ofthe
stock standards with hexane. High level INOA and INDB mixtures are made at 16 times
the PQL concentration. The lower levels are diluted by factors of 2, 4, 8 and 16. They
must be replaced after 6 months or by the expiration date of the material they were made
from, whichever is earlier.

Laucks Testing Laboratories, Inc.
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2.2.3 Multicomponent analyte calibration standards (Aroclors, chlordane, Toxaphene), with the
exception of Aroclors 1016 and 1260, are prepared at one concentration level, by dilution of
commercially-purchased stock solutions in hexane. Standards of the Aroclors 1016 and
1260 are combined in a mixture and prepared at five concentration levels. These must be
replaced after 6 months or by the expiration date of the material they were made from,
whichever is earlier.

2.2.4 A breakdown evaluation (EVAL) mix is prepared from dilution of stocks of 4,4'-DDT and
endrin with hexane.

2.2.5 A surrogate mix is prepared from neat materials and contains 2,4,5,6-tetrachloro-meta
xylene (TCMX) and decachlorobiphenyl (DCB). These standards are made in hexane and
added to all standard mixes (before dilution if applicable).

2.2.6 Refer to SOP LTL-1 013 (Preparation, Storage, Shelf Life and Traceability Documentation
of Standards and Reference Materials) for detailed instructions on standards preparation and
storage.

2.2.7 Appendix I details the compounds and concentrations contained in all solutions.

3. Safety precautions and Waste Disposal

3.1 Routine Safety Precautions

3.1.1 All standards and sample extracts should be handled as if they contain hazardous
substances.

3.1.2 Refer to the instrument manufacturer's manual for routine instrument precautions.

3.1.3 Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component or with high
pressure gas and have the potential to do harm if not used properly.

3.1.4 Electrical shock - All instruments present the possibility of electrical shock. The operator'
should take all precautions including ensuring that all instruments are operated with fully
grounded power outlets, turning off the instrument and disconnecting the instrument from
the electrical power supply before working on any electrical components, etc.

3.1.5 The electron-capture detectors used in this analysis contain a radioactive source and
should not be opened or otherwise tampered with.

3.2 Waste disposal

3.2.1 Solvent wastes generated in using this procedure (expired standards, old sample extracts,
rinsates, etc.) should be emptied into the solvent waste container in the fume hood.

Laucks Testing Laboratories, Inc. •
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3.2.2 Waste segregation and disposal from the point of collection is further covered in the
Laucks SOP on Waste Segregation and Disposal.

4. Calibration and Quality Control

4.1 QA Requirements and Corrective Action

4.1.1 Detailed in the following sections are applicable QA requirements and subsequent
corrective actions to be applied to this analysis. A summary of these requirements can be
found in Appendix IV.

4.2 Method Detection Limit Study

4.2.1 Prior to the analysis of any samples, it is necessary to establish method detection limits.
This procedure is fully described in the Laucks SOP on MDLs, located in the SOP manual.
Briefly, it involves the analysis of 7 replicate samples spiked at a concentration near the
anticipated method detection limit. A Student's T-test is then applied to these measured
values to calculate the MOL.

4.3 Method Validation

4.3.1 Prior to the analysis of any samples, it is necessary to validate the method. A method
validation study is performed in asimilar manner to an MDL study with the exception that
a minimum of 4 replicates are required and the concentration levels are typically higher.

4.3.2 The precision of spike recoveries must meet or exceed the criteria tabulated in SW 846.

4.4 ReteIJtion Time Windows

4.4.1 Retention time window studies are conducted following the Laucks SOP on Establishing
RTWs and the procedure detailed in SW 846, Method 8000B, which defines a window for
each single and multi- component analyte based on the retention times taken from three
standard injections over a 72 hour period.

4.4.2 The retention time window half-width is set at 3 times the above calculated standard
deviation. This operation must be repeated whenever major equipment changes are made,
whenever the chromatographic method is significantly modified, or whenever a column is
replaced.

4.4.3 The calculated retention time window half widths are typically unrealistic values.
Therefore RT windows have been administratively set at the values listed in OLM03.l for
megabore analyses (see table below) and at ±O.03 for capillary analyses. These values are
typically wider than 3 times the standard deviation as determined above, but are more
realistic.

Laucks Testing Laboratories, Inc.
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Analyte
alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Heptachlor
Aldrin
alpha-Chlordane
gamma-Chlordane
Heptachlor epoxide
Dieldrin
Endrin
Endrin aldehyde
Endrin ketone
4,4'-DDD
4,4'-DDE
4,4'-DDT
Endosulfan I
Endosulfan II
Endosulfan sulfate
Methoxychlor
Tetrachloro-m-xylene
Decachlorobiphenyl
Isodrin
Aroclors
Toxaphene
Chlordane

Megabore
±0.05
±0.05
±0.05
±0.05
±0.05
±0.05
±0.07
±0.07
±0.07
±0.07
±0.07
±0.07
±0.07
±0.07
±0.07
±0.07
±0.07
±0.07
±0.07
to.07
±0.07
±O.IO
±0.07
±O.07
±0.07
±0.07

Capillary
±O.03
±O.03
±O.03
±0.03
±0.03
±0.03
±0.03
±O.03
±O.03
±0.03
±0.03
±0.03
±0.03
±0.03
±0.03
±0.03
±0.03
±0.03
±0.03
±O.03
±0.03
±0.03
±0.03
±0.03
±0.03
±0.03
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4.5 Breakdown Evaluation (only required when analyzing for pesticides)

4.5.1 At the beginning of each analysis sequence an evaluation (EVAL) mix must also be
analyzed. This is a mid-level standard containing 4,4'-DDT and endrin, and is examined for
the breakdown products of these analytes (4,4'-DDD, 4,4'-DDE, endrin aldehyde, endrin
ketone) which indicate the need for GC system maintenance. The percent breakdown must
be less than 15% for both Endrin and 4,4'-DDT.

4.6 Initial Multi-Point Calibration for Pesticides and PCBs

4.6.1 Analyze single component pesticide standards using at least 5 different concentration
levels for linear calibrations. The lowest concentration should be at a concentration near, but
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above, the method reporting limit or PQL. The highest concentration should define the upper
usable working range of the detector.

4.6.2 Analyze multi-component pesticide and PCB stand~rd solutions at one concentration level,
with the exception of the Aroclor 1016/1 260 mixed standard. This standard should be analyzed
at 5 different concentration levels for linear calibration. This step can be omitted if analyzing for
pesticides only.

4.6.3 SW 846 allows the use of both linear and non-linear models for the calibration data. The
option for non-linear calibration may be necessary to achieve low detection limits or to address
specific instrumental techniques.

4.6.4 The choice of a specific calibration model should be made in one of two ways. The first is
to begin with the simplest approach, the linear model through the origin, and progressing through
the other options until the calibration acceptance criteria are met. The second approach is to use
a priori knowledge of the detector response to choose the calibration model. Such knowledge
may come from previous experience, knowledge of physics of the detector, or specific
manufacturer's recommendations.

4.7 Linear Calibration

4.7.1 External standard initial calibration data is evaluated by determining the %RSD of the
calibration factors.

4.7.2 CFs are calculated using the equation:

.'
CF =

response

ng injected

4.7.3 The calculated CFs are tabulated and the %RSD calculated. There are no compound
specific criteria; All %RSDs must be within 20% for each analyte or averaged across all
analytes in the calibration standard mix. Laucks uses 40% percent as the upper limit for all
compounds as an internal guideline although it is not a requirement of SW 846.

4.7.4 Corrective action

4.7.4.1 If the criteria are not met, the instrument must be re-calibrated.

4.8 Non-linear Calibration

4.8. 1.1 In situations where the analyst knows that the instrument response does not follow a
linear model over a sufficiently wide working range, or when the other approcahes described
here have not met the acceptance criteria, a non-linear calibration model may be employed.

Laucks Testing Laboratories, Inc.
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4.8.1.2 When using a calibration model for quantitation, the curve must be continuous,
continuously differentiable and monotonic over the calibration range. The model chosen should
have no more than four parameters, i.e., if the model is polynomial, it may be no more than third
order, as in the equation:

y = ax3 + bx2 + cx + d

4.8.1.3 The statistical considerations in developing a non-linear calibration model require more
data than the more traditional linear approaches. A quadratic (second order) requires a minimum
of six standards, and a third order polynomial requires seven standards. Do not force the line
through the origin, i.e., do not set the intercept as 0, and do not include the origin (0,0) as a
calibration point.

4.8.1.4 Whichever option is employed, a surrogate concentration must fall within the calibration
range.

4.8.2 A set of three to five major peaks is selected for each multicomponent analyte. These
should be characteristic of the multicomponent analyte in question. Retention time windows and
calibration factors are generated for each of the peaks chosen..

4.8.3 Corrective action

4.8.3.1 If the criteria are not met, the instrument must be re-calibrated.

4.9 Initial Cal ibration Verification

4.9.1 Concentration and/or CF Criteria

4.9.1.1 At the beginning of an analysis sequence analyze a mid-range calibration standard.
The computed calibration factor (CF) or concentration measurement must meet the criteria
detailed below.

4.9.1.2 Using the appropriate calculation technique (average CF ) compute either CFs or
concentration values. For linear calibrations the ICV standard can be verified by
calculating either the percent difference or the percent drift.

4.9.1.2.1 The percent difference calculation compares the ICV CFs to the me~n CFs
from the initial multi-point calibration. The percent difference is calculated as follows:

%D = Cv-CF xl00
CF

where:
Cv = Calibration Factor

Laucks Testing Laboratories, Inc.
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CF = Mean Calibration Factor

4.9.1.2.2 The percent drift calculation compares the ICV calculated concentrations to
the theoretical (or actual) concentration of the ICV standard. The percent drift is
calculated as follows:

where:
Cc=Calculated Concentration
CT= Theoretical Concentration

4.9.1.3 There are no compound-specific criteria. The %D results should be within ±15%
of the average CF or expected concentration from the initial calibration for each analyte, or
averaged across all analytes in the continuing calibration standard.

4.9.2 Corrective action

4.9.2.1 If the ICV criteria are not met, no sample extracts can be analyzed. Perform
system maintenance and re-check the ICV. If the criteria still cannot be met, the system
must be recalibrated.

4.10 Updating Retention Time Windows

4.10.1 The retention time windows for· compound identification are updated using the retention
times for each target analyte in the ICV standard as the center of the window and the
previously detemiined retention time window half-width to establish the retention time
range to be used for compound identification.

4.11 Instrument Blank

4.11.1 Criteria

4.11.1.1 Any sample that is suspected of containing high concentrations of target analytes
should be followed by an IBLK or solvent rinse. This IBLK analysis is used only to make
a judgment as to the possibility of carry-over into the sample extract immediately .
following the IBLK. Evaluation criteria are detailed below.

4.11.2 Corrective action

4.112.1 IBLKs used to monitor for possible carryover in high concentration extracts
(those IBLKs optionally placed into the sequence following suspected high concentration
extracts) are used to flag the possibility of analyte carryover into the following sample
extract. The extract immediately following the out of control IBLK may need to be re- .
analyzed if there is a detectable amount of the analyte found in the IBLK.
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4.12 Contjnuing Calibration Verification

4.12.1 A mid-range calibration standard is analyzed at the frequency of every 10 samples, or
every 12 hours, whichever is sooner. In addition, this standard must be the last injection
made in the analysis sequence.

4.12.2 Criteria

4.12.2.1 After every 10 sample extract injections, a CCV standard is analyzed. The CF or
concentration for each analyte is calculated and the percent difference or percent drift is
calculated as shown above.

4.12.2.2 The %0 results should be within ±15% of the average CF or expected
concentration from the initial calibration for each analyte, or averaged across all analytes in
the continuing calibration standard.

4.12.2.3 The retention times for all target analytes must fall within the RT windows
established by the ICV.

4.12.3 Corrective action

4.12.3.1 Check calculations or perform instrument maintenance. To validate the
quantitation of target analytes in analytical samples, the samples must be bracketed by in
control CCVs. However, CCV CFs can be outside the control limits as long as this was
due to an increase in response and the ,corresponding samples contain no detectable levels
of the target analyte for which the CF is out of control.

4.13 Method Blanks

4.13.1 Criteria

4.13.1.1 Method blanks are used to :verify contamination free reagents and apparatus.
They are prepared with every set of samples extracted at the same time or oneblank every
20 samples which ever is more frequent. Any analyte response above the reporting limit is
reported.

4.13.2 Corrective action

4.13.2.1 Corrective action may necessitate re-extraction of the sample set. For example, if ,
an analyte were found in the blank but not in any of the associated samples then the sample
group may not require re-extraction. In any event it is the laboratory's responsibility to
ensure that method interferences caused by contaminants in solvents, reagents, glassware,
and other sample processing hardware leading to discrete artifacts and/or elevated baselines
in the chromatograms be minimized. In the extreme case of chronic contamination, blanks
may have to be analyzed from each stage of the sample processing to determine the
contamination source so it can be eliminated. In all cases where blank contamination

Laucks Testing Laboratories, Inc.
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exceeds the control limit a narrative comment must be made which documents the
corrective actions taken.

4.14 Blank Spikes

4.14.1 Criteria

4.14.1.1 A blank spike follows the, same protocol as with the matrix spike analysis except
that the spiking solution is added to a method blank solution instead of an actual sample.
A method blank with added analytes is a blank spike. A blank spike is the same as a QC
check standard. It is recommended that all single component pesticide target analytes of
concern and a minimum of one Aroclor be spiked into the LCS. A subset of the single
component target analytes can be substituted for the full list if specified in project-specific
contracts or workplans per the USACOE Shell document. In addition, the LCS and matrix
spike should consist of the same components at the same concentration levels in order to
accurately evaluate matrix interference in the MS/MSD samples.

4.14.1.2 Blank spike recoveries must meet the criteria specified in the quality control
database, QC_DB.

4.14.2 Corrective action

4.14.2.1 The blank spike is used to determine whether a method is in control during
sample preparation and analysis. Sample re- extraction and re-analysis would be triggered
by an out of control blank spike only if the sample surrogate recoveries and MS/MSD
spike recoveries indicated sample processing errors.

4.15 Matrix Spike

4.15.1 Criteria

4.15.1.1 A sample is chosen at random from the samples to be analyzed, and an aliquot of
spiking solution is added to this sample prior to extraction. It is required that a matrix
spike analysis be performed with each extraction batch. The minimum frequency for MS
analysis is 1 each per 20 samples per matrix. This matrix spike sample is used to evaluate
the matrix effect of the sample upon recovery of the analytes. The recovery of spike
analytes is calculated as follows:

MS-SA
%Recovery = xl 00

S

where:
MS = concentration in spiked sample
SA = native concentration in unspiked sample
S = spike amount
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4.15.1.2 The recovery criteria are detailed in the QC "database, QC DB. In the instance
that the native target analyte concentration is greater than 5x the spike concentration, the
MS recovery control limits do not apply. In this case, treat the MS/MSD pair as duplicates
and report them as such in the quality control database.

4.15.2 Corrective action

4.15.2.1 Samples with spike recoveries outside control limits will be reviewed for possible
corrective action. Corrective action may involve recalculation, re-extraction, and/or
reanalysis. This process should also look at the recovery of surrogate compounds in the
MS sample and at the recovery of matrix spiking compounds from the extraction batch
blank spike analysis. In all cases a narrative explanation ofthe condition is required to
detail the corrective actions taken.

4.16 Matrix Spike Duplicate

4.16.1 Criteria

4.16.1.1 The compound recovery criteria are identical to those for the matrix spike
sample. In addition, the matrix spike duplicate is used to measure method precision. This
is done by computing the relative percent difference (RPD) between the matrix spike and
matrix spike duplicate recovery values. This calculation is as follows:

%RPD= Ix- 81 x100
(X+8)/2.

where:
X= measured concentration for MS sample
8 = measured concentration for MSD sample

4.19.1.2 RPD control limits are detailed in the QC database, QC_DB.

4.16.2 Corrective action

4.16.2.1 If a trend in out of control RPD values is observed, the methods used must be
examined to determine the source of variance. Once this source is identified, the method
must be changed so that samples can be analyzed with a predictable reproducibility.
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4.17 Surrogate Recovery

4.17.1 Criteria

4.17.1.1 Surrogates are chemically similar compounds added to every sample, method
blank, and QC sample prior to sample processing. They are used to monitor for potential
sample processing errors and matrix effects. Surrogate compound recoveries are calculated
as follows:

•

% recovery =
Sm x 100

Sa

where:
Sm = concentration of surrogate measured in extract
Sa = concentration of surrogate added

4.17.1.2 Detailed surrogate recovery control limits are tabulated in the QC database,
QC_DB.

4.17.2 Corrective Action

4.17.2.1 Check calculations for possible error. Low surrogate recoveries are greater
potential indicators of poor method performance than high surrogate recovery since non
GC/MS methods cannot separate co-eluting interferences. Hence corrective action is not
required for high surrogate recoveries.

4.17.2.2 Low surrogate recoveries in the method blank may require that all the samples in
the associated batch be re-extracted and re-analyzed. In any case, it is imperative to
identify the problem associated with low recovery so that it can be corrected. It is a
requirement that all out of control surrogate recoveries and the corrective action taken be
discussed in the narrative.

Laucks Testing Laboratories, Inc.
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5.1 Chromatographic Conditions

5.1.1 The following general operating parameters are used on gas chromatographs to perform
this method utilizing megabore (0.53 or 0.45mm) columns:

Carrier gas:
Column flow:
Make-up gas:
Make-up flow:
Injector:
Injector temperature:
Injection:
Injection volume:
Initial temperature:
Initial hold time:
Temperature ramp:
Final temperature:
Final hold time:
EC detector temperature:

helium
8 mLimin
argon/methane (95%/5% High Purity grade)
70 mLimin
Grob-type, splitless
205°C
splitless·
2JlL (split - 1 JlL per column)
150°C
0.5 min
4°C per min
275°C
9 min
350°C

These GC conditions should be optimized for analyte separation and sensitivity with a
particular pair of columns and detectors. Once optimized, the same conditions must be used
for the analysis of all standards, samples, blanks and spikes.

5.2 Sample Analysis

5.2.1 Analysis sequence

5.2.1.1 See Appendix II for a detailed analysis injection sequence .

.5.2.2 Compound Identification

5.2.2.1 Compounds are tentatively identified if a peak elutes in the retention time :window
characteristic of that compound on the column 1. To confirm the presence of that
compound in the sample extract, the peak must also elute in its characteristic retention time
window on a second column. Retention time windows are established as previously
described and the absolute retention times are updated each QC period. Compounds can
only be identified if the ICV and CCV criteria previously detailed are strictly adhered to.

5.2.2.2 The experienced analyst's judgment weighs heavily in evaluating chromatograms
for compound identification. For .instance, the retention times ofsurrogate compounds
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may be outside their expected windows due to sample matrix effects. The analyst may
decide to re-adjust the target analyte's retention time windows on an ad hoc basis based on
such an observed shift. This can occur only on a sample-specific basis and is used when
the analyst examining the data suspects that a retention time shift has occurred. If this is
done, it must be fully documented in the case narrative notes.

5.2.2.3 Identification of multicomponent ;;malytes occurs when the retention times and
ratios of each of the multicomponent peaks present in the sample match the peaks chosen
for the particular multicomponent analyte in the initial calibration. These same conditions
must bernet on both columns in order to confirm the presence of the multicomponent
analyte. The experienced analyst's judgment weighs heavily in evaluating the patterns of
multicomponent analytes with regards to weathering and matrix interferences.

5.2.3 Compound Quantitation

Target compound concentrations are calculated using the following equations:

5.2.3.1 Aqueous samples

5.2.3.1.1 The external standard equation, as expressed in SW 846 is:

•

-e'::--
where:

Concentration (J1g / L) =
(Ax )(V, )(D)

(CFm )(Vi)(V,)

Ax = Response for the analyte in the extract, in area or height units.
CFm = Multi-point average CF
Vi = Volume of extract injected, ilL.
D = Dilution factor of extract. The final result of an algebraic multiplication of the ratio

-of all dilution final volumes to initial volumes. For example, if and extract was
diluted 100 ilL to 1000 ilL and subsequently diluted an additional 100 ilL to
1000 ilL, the expression would be: (l 000/1 0) * (l 000/1 0) = 100 * 100 = 10,000.
If no dilution was made, D = 1.

Vt = Volume of total extract, J.lL.
Vs = Initial sample size, mL.

The reported concentration for multicomponent analytes calculated is based on an
average of the concentrations determined for each of the peaks chosen for calibration.

5.2.3.1.2 To report concentrations in alternate units, apply an appropriate factor:

Laucks Testing Laboratories, Inc.
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mg/L = Ilg/L * 0.001

5.2.3.2 Non-aqueous samples

5.2.3.2.1 The results calculation for non-aqueous samples is very similar to that for
aqueous samples. The only difference is the inclusion of a total solids term to calculate
the dry weight equivalent of the initial sample size.

Conc.(j.1glkg) = (A.)(Vt)(D)
(CF

m
)(Vi)(W)(TSjl 00)

where:
W = Weight of sample extracted or purged, grams.
TS = Total solids, percent.

The reported concentration for multicomponent analytes is based on an average of the
concentrations determined for each of the peaks chosen for calibration.

5.2.4 Sample Dilution

5.2.4.1 If the responses in the sample chromatogram exceed the calibration range of the
system, dilute the extract and reanalyze. The dilution should be made so that the
concentration of the analyte requiring dilution is in the mid to upper calibration range.

6. Reports

6.1 Data Packet Organization

6.1.1 See Appendix III for a check list detailing data packet organization.

6.2 Quality Control Reports

6.2.1 All results for quality control tests are entered into the quality control data base. Printouts
of all data entered must be included in the data packet. The routine minimum is a method
blank report, a blank spike report, and an MS/MSD report.

6.3 Sample Result Reports

6.3.1 Data Qualifying Flags

6.3.1.1 Sample report results are qualified with data qualifying flags. These flags have the
following definitions:
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Definition
The analyte of interest was not detected, to the reporting limit indicated.
The" analyte of interest was detected in the method blank associated with the sample,
as well as in the sample itself. The flag is applied without regard to the relative
concentrations detected in the blank and sample.
The analyte of interest was defected below the practical quantification limit. This
value should be regarded as an estimate.
The value reported is derived from the analysis of a diluted sample or sample
extract.
When a dual column /dual detector GC technique is employed, this flag indicates
that calculated results from the two determinations differ by more than 25%. If the
results from one column is significantly higher (25%) the chromatogram is checked
for overlapping peaks, or irregular baseline integration. If no anomalies are
discovered, the higher result is reported in order to employ the conservative
approach relative to protection of the environment.
The value reported is based on a sample or sample extract in which the target analyte
concentration exceeded the calibration range. The value reported should be
considered an estimate.
The target analyte's presence was confirmed by GC/MS.

•

•--'""
..

6.4 Control Chart(s)

6.4.1.1 The recovery values for gamma-BHC, Heptachlor, Aldrin, Aroclor 1260, TCMX,
and DCB in the Blank Spike are plotted on control charts.
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Compound STD1 ST02 ST03 STD4 STD5
alpha-BHC 5.0 10.0 20.0 40.0 80.0
beta-BHC 5.0 10.0 20.0 40.0 80.0
delta-BHC 5.0 10.0 20.0 40.0 80.0
gamma-BHC (Lindane) 5.0 10.0 20.0 40.0 80.0
alpha-Chlordane 5.0 10.0 20.0 40.0 80.0
gamma-Chlordane 5.0 10.0 20.0 40.0 80.0
Heptachlor 5.0 10.0 20.0 40.0 80.0
Aldrin 5.0 10.0 20.0 40.0 80.0
Heptachlor epoxide 5.0 10.0 20.0 40.0 80.0
Endosulfan I 5.0 10.0 20.0 40.0 80.0
Dieldrin 10.0 20.0 40.0 80.0 160
4,4'-DDE 10.0 20.0 40.0 80.0 . 160

• Endrin 10.0 20.0 40.0 80.0 160
Endosulfan II 10.0 20.0 40.0 80.0 160
4,4'-ODO 10.0 20.0 40.0 80.0 160
Endosulfan sulfate 10.0 20.0 40.0 80.0 160
4,4'-DDT 10.0 20.0 40.0 80.0 160
Methoxychlor 50.0 100 200 400 800
Endrin aldehyde 10.0 20.0 40.0 80.0 160
Endrin ketone 10.0 20.0 40.0 . 80.0 160
Isodrin 12.5 25.0 50.0 100 200
Chlordane - technical 1000
Toxaphene 500
ArocIor-1 01'6 100 250 500 1000 2000
ArocIor-1221 500
ArocIor-1232 500
ArocIor-1242 500
ArocIor-1248 500
ArocIor-1254 500
ArocIor- I260 100 250 500 1000 2000
2,4,5,6-tetrachloro-m-xylene 5.0 10.0 20.0 40.0 80.0
Decachlorobiphenyl 10.0 . 20.0 40.0 80.0 160

• Laucks Testing Laboratories, Inc.



Compound
alpha-BHC
beta-BHC
delta-BHC
gamma-BHC (Lindane)
alpha-Chlordane
gamma-Chlordane
Heptachlor
Aldrin
Heptachlor epoxide·
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin aldehyde
Endrin ketone
Isodrin
Chlordane - technical
Toxaphene
Aroclor-1 016
Aroclor-1221
Aroclor..: 1232
Aroclor-1242
Aroclor-1248
Aroclor-1254
Aroclor-1260

Appendix I (Continued)
Calibration Stock Solutions, mg/L

Mix
A
B
B
A
B
B
A
B
B
A
A
B
A
B
A
B
A
A
B
B
A

TChlor
Tox

AR1660
AR1221
AR1232
AR1242
AR1248
AR1254
AR1660

Conc
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
5.0
10.0
10.0
10.0
10.0
10.0
10.0
10.0
50.0
10.0
10.0
25

1000
500
100
100
100
100
100
100
100
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*-The single component pesticides are contained in 2 separate mixes (A and B) when utilizing
megabore (0.53 or 0.45mm 10) columns. These same components are combined into 1 mix
when utilizing capillary (0.25mm ID) columns.

Breakdown Check Solution (CLP PEM solution), Jlg/L
Compound Cone
4,4'-ODT 100
End,rin 50

.~

•

Surrogate Stock Solution, mg/L
Compound
2,4,5,6-tetrachloro-m-xylene
Decachlorobiphenyf

Cone.
10.0
10.0
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Injection

1
2
3
4
5

15
16
17
18
19

last
last
last
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. APPENDIX II

Analysis Sequence

Sample
hexane rinse
breakdown check standard (PEM)
ICV standard INDAM
ICV standard INDBM
ICV standard multicomponents(for PCB only analysis - can replace above 3 stds)
up to 10 subsequent sample or QC extracts

solvent rinse or IBLK (optional- not required)
CCV standard INDAM
CCV standard INDBM
CCV standard multicomponents (for PCB only analysis - can replace above 2 stds)
up to 10 subsequent sample or QC extracts

CCV standard INDAM
CCV standard INDBM
CCV standard multicomponents (for PCB only analysis - can replace above 2 stds)

Laucks Testing Laboratories, Inc.
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APPENDIX III

Data Packet Order

I. QC SUMMARY

___ Analysts 'Client' Comment (hard copy and floppy)
___ Surrogate Recovery Summary Report
___ Blank Spike Report
__ MS/MSD Report
___ Method Blank Summary

II. SAMPLE DATA:

__ Organic Analysis Data Sheet
__ Sample Confirmation Worksheet
__ Chromatograms, column 1

. __ Chromatograms, column 2
__ Chromatographic Report, column 1
__ Chromatographic Report, column 2

III. STANDARD DATA:

__ Linearity Report

Linearity Standards:
__ Chromatograms, column 1
__ Chromatograms, .column 2
__ Chromatographic Report, column 1
__ Chromatographic Report, column 2

Continuing Calibration Standards:
__ CCV Report
__ Chromatograms, column 1
_'__ Chromatograms, column 2
__ Chromatographic Report, column I
__ Chromatographic Report, column 2

Method No:LTL-8084
Revision: 3
Date: 4/27/00
Page: 27 of 35
Replaces: 2

Laucks Testing Laboratories. Inc.



Method No:LTL-8084
Revision:- 3
Date: 4/27/00
Page: 28 of 35
Replaces: 2

APPENDIX III, continu~d

Other Standards Used to Support Sample Data and Instrument Blanks

V. Raw QC Data:

Method Blank--
__ Chromatograms, column 1
__ Chromatograms, column 2
__ Chromatographic Report, column 1
__ Chromatographic Report, column 2

__ Blank Spike
__ Chromatograms, column 1
__ Chromatograms, column 2
__ Chromatographic Report, column 1
__ Chromatographic Report, column i

__ Matrix Spike
__ Chromatograms, column 1
__ Chromatograms, column 2
__ Chromatographic Report, column 1
__ Chromatographic Report, column 2

__ Matrix Spike Duplicate
__ Chromatograms, column 1

Chromatograms, column 2--
__ Chromatographic Report, column 1
__ Chromatographic Report, column 2

Laucks Testing Laboratories, Inc.
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APPENDIX III, continued

V. Bench Sheets

___ Injection Sequence
Target Method---
Extraction Bench Sheets---

___ Miscellaneous Work Sheets. i.e. %TS, SDG summary, calculations, HTVR
Standards Logs---

VI. Reject Data:

DO NOT COpy DO NOT PAGINATE

•

Data not used to support sample results.
All data acquired but rejected on account of QC out of control.
Non-routine standards used to support sample data should be placed at the last of the
Standard Data section.

Laucks Testing Laboratories, Inc.
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APPENDIX IV

. Method 8081B QA Requirements and Corrective Actions:

•
QA Element Method Laucks Frequency Corrective Documentation

Criterion Criterion Action
Initial Calibration 5 calibration stds 5 calibration stds After perfonning recalibrate or narrative

, for linear, 6 stds for linear, 6 stds major instrument narrate faults if
for quadratic, for for quadratic, for mainten!lnce or possible
all single and all single and when persistent
multi-components, multi-components, difficulties meeting
%RSD ::;;20% for %RSD ::;;20% for CCV criteria occur.
each analyte or each analyte or
averaged across all averaged across all
analytes. analytes.

Initial Calibration Must be ±15% 0 Must be ±15% D at start of each new rerun with new narrative
Verification for each analyte or for each analyte or analytical ICV, instrument

averaged across all averaged across all sequence, or daily maintenance, &/or
analytes. analytes. if RTs shift recalibrate (or

narrate if possible)
Continuing Must be ±15% 0 Must be ±15% D Every 10 samples rerun with new narrative .,.

Calibration for each analyte or for each analyte or ICV, instrument
Verification averaged across all averaged across all maintenance, &/or

analytes. analytes. recalibrate (or
narrate if possible)

Breakdown Endrin and DDT Endrin and DDT At the beginning of Rerun, instrument narrative
breakdown must be breakdown must be each sequence. maintenance
<=15% <=15%

Method Blank Presence of any Must be below every analytical Report quantitated case narrative and
target analytes reporting limit batch or I per 20 contaminants with corrective action
must be below samples a "B" flag, or re- fonn if re-extracted
MOL extract if necessary

Surrogate Limits to be listed in QC every sample Re-extraction of the case narrative and
Recovery detennined by the database sample is required if corrective action

lab
any surrogate is out of

fonn if re-extractedcontrol. All surrogates
must be in control in
the method blank,
otherwise all associated
samples must be re-
extracted. Where
contractually required.
all surrogates must be
within control limits.

Matrix Spike Limits not listed in QC every analytical if other QC is in case narrative and
Recovery specified database batch or I per 20 control. narrate; corrective action ,

samples otherwise re- fonn if re-extrac d
extract
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MS/MSD RPD Limits not listed in QC every analytical if other QC is in case narrative and
specified database batch or I per 20 control, narrate; corrective action

samples otherwise re- fonn if re-extracted
extract

Blank Spike Limits not listed in QC every analytical if other QC is in case narrative and
Recovery specified database batch or I per 20 control, narrate; corrective action

samples otherwise re- fonn if re-extracted
extract

Standard Reference none required none required only if requested reanalyze or re- case narrative and
Material (SRM) extract and corrective action
Recovery reanalyze SRM fonn if re-extracted

Laucks Testing Laboratories, Inc.
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APPENDIX V

Compound Elution order on DB5 and DB608 Megabore (0.45 or 0.53 mm ID) Columns

..

DB5
Tetrachloro-m-xyIene
alpha-BHC
beta-BHC
gamma-BHC (Lindane)
delta-BHC
Heptachlor
Aldrin
Isodrin
Heptachlor epoxide
gamma-Chlordane
Endosulfan I
alpha-Chlordane
4,4'-DDE
Dieldrin
Endrin
Endosulfan II
4,4'-DDD
Endrin aldehyde
Endosulfan sulfate
4,4'-DDT
Endrin ketone
Methoxychlor
DecachlorobiphenyI

DB608
Tetrachloro-m-xyIene
alpha-BHC
gamma-BHC (Lindane)
beta-BHC
Heptachlor
delta-BHC
Aldrin
Isodrin
Heptachlor epoxide
gamma-Chlordane
alpha-Chlordane
Endosulfan I
4,4'-DDE
Dieldrin
Endrin
4,4'-DDD
Endosulfan II
4,4'-DDT
Endrin aldehyde
Endosulfan sulfate
Methoxychlor
Endrin ketone
Decachlorobiphenyl
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APPENDIX VI

Compound Elution order on DBXLB and DB17ms Capillary (0.25 rum ID) Columns

•

DBXLB
Tetrachloro-m-xylene
alpha-BHC
gamma-BHC (Lindane)
beta-BHC
delta-BHC
Heptachlor
Aldrin
Isodrin
Heptachlor epoxide
gamma-Chlordane
alpha-Chlordane
Endosulfan I
4,4'-DDE
Dieldrin
Endrin
4,4'-DDD
Endosulfan II.
Endrin aldehyde
4,4'-DDT
Endosulfan sulfate
Methoxychlor
Endrin ketone
DecachlorobiphenyI

DB17ms
Tetrachloro-m-xylene
alpha-BHC
gamma-BHC (Lindane)
beta-BHC
Heptachlor
delta-BHC
Aldrin
Isodrin
Heptachlor epoxide
gamma-Chlordane
alpha-Chlordane
Endosulfan I
4,4'-DDE
Dieldrin

. Endrin
4,4'-DDD
Endosulfan II
4,4'-DDT
Endrin aldehyde
Endosulfan sulfate
Methoxychlor
Endrin ketone
Decachlorobiphenyl
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APPENDIX VII

Flow Chart

•••
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Re-analyze all
bracketed
samples.

Re-analyze samples
if analyte conc. >RL
on both columns.
Otherwise report

result as
not-detected.

Report positive results
from in-control column
and include narrative

comment

Re-analyze samples if
in-control column

exhibits analyte conc. >
RL. Otherwise report
result as not-detected

COMBINED METHODS
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Re-extract and
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affected
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no
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Report results
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Re-extract and
re-analyze
affected
samples.

Laucks Testing Laboratories, Inc.



-LAtJCks TESTINCi LABORATbItiEStNC.
.Seattle,Washington

BOP #:LTL-8151'

.. -....

Title: Analysis of ChlorinatedHerbicides lJy·,Method 8151.A. -_ . ' ....

UNCONTROLLED·

..- .

R .. hiSteVISlon ory:

Number Date
0

.,
-10/08/97

1· 215198
2· . 12101198

.-

. -

. ,'" ~ .

Revised by: Date:

Dat.e: ) ).-- j - .jf

Approved by: -,;O[~ .~-
Kathy Kieps, Laboratory Director

Date:' 1:< -8-1 g '.

-l



,
.Laucks Testing Laboratories, Inc.

Method No:LTL-8151
Revision: 2
Date: 12/07/98
Page: 20f29
Replaces: 1

TABLE OF CONTENTS

I. 'INTRODUCTION AND S<:OPE••_ _ .._ •••~ 4

1.I·METIfODDESCRIPTlON , :••.•.•••.•••..•....••.....••...•............••.••.•••.•••...•..•.4

1.2 SAMPLE COLLECTION, SAMPLE STORAGE, HOLDING TIMES , ~...................................•5

1.3 .DEFlNmON OF TERMs •....•......••..•........•;••••••.;.•...•.••.••...•...•......•..•.•..........•.••......•.....•..•......•.•.•..............•.•..•••..•....•.•..•6

2. EQUIPMENT LIST AND STANDARDS ~.~ 9

2.1 CHROMATOGRAPHIC SySTEM 9
2.2 STANDARDS~.,...•..·••...•••......••.•••.••.•.••..••.•••••••••••.••.•••••••.••~•.•••••••••.••.•.•.••.••...••••.•..••.....••.•••....•..•...•.,.......•~ 9

3. SAFETY PRECAUTIONS AND WASTE DISPOSAL ~..;.·.:~•••••~••••.•••••_..•...•;•.~ .;.L ~: _IO

. 3.I·RoUllNE SAFETY PRECAUTIONS.~....••...••...•••, ~ ...•...•.•......•.•..•.•.•.........••.•.•.••••••.••••••;•••••• 10 .

3.i WASTE DISPOsAL•., :..•.•.......•:.••.•...•....•........•..•.•....•., ..•.•..•..•.••..; : :.:•••::;::.••••:;•••••:. i 0

4. CALIBRATION AND ~UALITY CONTROL. ~ ~.~~ ~~_~.::•••~~:~~1;..~~.10

4.1 QA REQUIREMENTS AND CORRECTIVE ACTION :...•....•..••....•...••.••.••:•..•......... : ~ :~ .•••••.:.••••~~•••;.10

4..2 METHOD DETECTION. LIMrr. STUDY •.••.••.•; , ~..••....•.•.•. ~ ; · ; :.10

::~=O~~:~t;;~~~5:·~~~;::1(~:';~:~:::·:::::::::::::::::::::::~:::::::::::::::::::::.::::::::::::::::::::::::::::::::::::::::::::::::::::::.::::~.~
4.5 INiTIAL MULTI-POINT CALIBRATION ;••.•..•.•...•••; :·...• 11 ' :..,:,•...!,:f}.·~,:,i.:..;.:.'.~.~_··.

4;6 EXTERNAL STANDARD CALIBRATION ...•..•............•..••..•~ ••.•........•....•••....................~ : ;..;.......•..••.•.:.••••• :••;:•.;.:.11 .~._

4.7 INITIAL CALIBRATION VERIFICATION •••..••..••...••.•........•.•....••.......•....•....•.....................•......................•..••...•.•...•; 12
4.8 UPDATING RETENTION TIME WINDOWS ; ; 13

4.9 CONTINUING CALffiRATION VERIFICATION 13

4.10 METHOD BLANKS .....••..•,•.•....•.......•.•••.•••....•.•••...•.•...•.••..•: ; ,••..•.•••.•• : :•••.; 14

4.11 MElliOD BLANK SPIKES ••.•••.....•••.......••••.•••.•••••••.•••, : :: :....••.........•.......•.......••............•......•.•.••.••....•. 15

4.12 MATRIX SPIKE .............•...........................•.."...•............•......: :.....•.................•.............................................•.• 15
4.13 MATRIX SPIKE DUPLICATE ; :...•..; 16

4.14 SURROGATE RECOVERY ..........................................•••••..............................................•...,....•.•.........•..................•.. 16

5. OPERATION' PROCEDURES _ ~_ ;••••..:•.....••••••••..••.•••.•.••••••••••..••••.••••.....••17
, .

5.1 CHROMATOGRAPHIC CONDmONS .•... ~ .......••:.•••••.•.•••••.••. ~;•.............•.•.... : :...•...........................:................••.•........ 17

5.2 SAMPLE ANALYSIS ,...............•: 18

6..REPORTS •..•.•••...;..•..•.•••.•..•....•••.••....•...•..••...•....•........•••....•••••.•••.....•..•:•..•.•..•..•..•••...•.•...•.......••..•.••..•.•.•....•••••.••.•..20

6.1 DATA PACKET ORGANIZATION ................•.......................:.....•.•••...........•..•..: 20

6 ..2 QUALITY CONTROL REPORTS 20

6.3 SAMPLE RESULT REPORTS : 20

7. REFERENCES ~ 21

. .
APPENDIX I : 22

STANDARD SOLUTION CONCENTRATIONS, NG/ML (ACID FORM) , : 22.,

APPENDIX 11 _ ; .23

ANALYSIS SEQUENCE ; ~ 23 ·:t:f'.
APPENDIX III ~ _ 24 ' ':":\~:'

'"DATA PACKET SEQUENCE : ; 24,
. . ,



••, .
\'" .
~J .

.~ ,J'

;.
.... "f' '.;

.~..;-- ..~..

. ';,; 1.':.. ••_ .~ '.. •• ..•..• '1'" ':'. '~_~_~__•.:::

Method No:LTL-8151
Revision: 2
Date: 12107/98
Page: 30f29
Replaces: 1

APPENDIX IV _ _ __...:... ;__ _ _ _..~.._ _._...•...._.__.__.~_._.._.__ _.._.~_._.26

. METHOD 8151 QA REQUIREMENTS AND CORRECTIVE ACTlONS:•..•......•.•••..•.••••......•. :.~•••;..•••;;••••..•.••• ~•.••.;:~:.;.: ••••••~.:.j6

• l- , APPENDIX. V :- _ _ _ __.._ _ _.._.._._ ~.i_~_ ...:~••~_~~••~~ ~27

COMPqUND EI.:.lffIONORDER :;~ ...•:.:•..•....;.:;•..;..•..•.......•.•.;".:; ;.:..~.~.; ; ;.;;.: : ,.: ; : : 27

APPENDIX"Vi' .: _~.__..·•..~.~.._~L~.L~:..; .•.~,;_~_.~.~~ •.••,;_~.~_.~.;. ~..;;•._ ~~.:..~.:;~.; ~~•._.:.'.-•..._,;.;~ _•..•....•...........•.•..28
Ftow'CHAR~ ~.~ ~ ~:.: .- ~..~: : : : ~ :~ ::.~ u:.:::: :: :.:..: ; : :.:: :: 28 .

... t,.

".,-::,. .. ,

'."';".;:'

.- .•....

".':

...•

,'. " .' ~": : ..

,.:.'

',.,.'

.,

: \.

•.:.':, ;',-;(,.
': ..

! 1,

l
'. Lauch. Testing Laboratories, Inc.



...:: ••• , P •• " •

. "
Method No:LTL-8151
Revision: 2 .
Date: 12/07/98, ".:"(?'"_
Page: 4of29'-:~
Replaces: 1

1. Introduction and Scope

. 1.1 Method, Description.

1.1.1 This method describes the procedures and specifications for instrumental analysis of
various chlorinated herbicides in water and soil per Metho<l.81SlAWSW:+84~
utilizing capillarycolumns. Analysis is performed by gas chromatograp4y}~~inga
single injection port and splitting into dual GC .columns' With eleetron.:capiUre· .
detectors. This system provides quantitation and confirmation ofherbicides from·a ..
single injection. Dinoseb generally yields poor recoveries using this analysis due to
difficulty in bringing the analyte through the extraction procedure. While this is still
the case, dinoseb 'results should be regarded as estimates. The following table lists the .
~ompounds that may be determined by this·method:

ABBREVIATION

2,4-D
2,4-DB
2,4,5-T
·2;4,5-TP (Silvex)
Dalapon
Dicamba
Dichloroprop (2,4-DP)
.Dinoseb
MCPA

. MCPP
4-Nitrophenol
Pentachlorophenol
Picloram

ADDITIONAL
COMPOUND
Hexachlorophene

::COMPOUND NAME

2,4-Dichlorophenoxyacetic acid
.4-(2,4-Dichlorophenoxy) butyric aCid
2,4,5-Trichlorophenoxyacetic acid
2-(2,4,5-Trichlorophenoxy) propionic aCid
2,2-Dichloropropionic acid
2-Methoxy-3,6-dichlorobenzoic acid
2-(2,4-Dichlorophenoxy) propionic acid
2-(sec-Btityl)-4,6-dinitrophenol
(4-Chloro-2-methylphenoxy) acetic. acid
2,4-(Chloro-2-methylphenoxy) propionic acid
4~Nitrophenol

2,3,4,5,6-Pentachlorophenol
4-Amino-3,5,6-trichloropicoliIiic acid

1.1.2 This method is restricted to use by, or under the supervision of analysts experienced in
the use of gas chromatography and in the interpretation of chromatograms. Each
analyst performing this method must have demonstrated the ability to perform the
described chromatographic analysis and/or data interpretation.

;" .• " ':'
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, ..

'(2 Sample Collection, Sample Storage, Holding Times

1.2.1 Sample~ arenonnallycollectedin~~~"cpl1taine~,with:r~non:-lined caps. All
:: -, ",sanipl~s and~pleextractSai¢'~gredoa.f:4~G~'\~~ter'sample~mustbe 'extracted .

,;: .." Wiiliin Td~ys ,Qf~piecq~le~#on,s9irs"4ffiple~WiWIl'14 ,CI3.Ys. ofsample collection.
All extI1itts milst 'l>eanaIyzed':With'40days'dfsample extraction." .,',. '

• ..: ,~.- I , ..: ,.'

.~;. '. .
.:....-.; •..:;."'- '.. ....:::,':..': . . ~. ~. ." . ,.

;.. : .....

"'.:

>:- ,..' "" . ,. -./: ,: '.' "

;::. _.. .:..: .,', . ." .._,;. ·:..."':.·.~~l .;;: i.. "~'I ';'~~ i •.: '> .
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. ;';

':~. ..: ~,.."', ;:' . . ,:
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;.'" I:': :...• ,: ..., .;', ,.: ... :'
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1.3 Definition ofTerms
. "

1.3.1 "This seCtion defines tenns and <jlcrOll}mS as they are used""inthis SOP..Other termS, .
·such as MS/MSD or method blmik~ are not defined here since it is assumed that the

. User ofihis'soP already underStands theit more generalme~i~g.

Batch Identifier

Blank spike

CCV·"

CF

CLP

Corr Coef, CC

A number given to each preparation or. analysis group which
uniquely identifies that batch. This number is generally the blank
ill for preparation batches and either a sequence number for"
organic analyses or an analysis number which is similar to the
blank ID, only preceded by an"A"rather than a fiB" for inorganic
batches. The preparation batch IDs are discussed in other

""documentation.

A background free matrix (DIW for water, clean sand for
soils/sediments) to which known amounts oftarget analytes and
surrogates are added each time sample extracts are prepared.
Blank spikes are required on all.HAZWRAPandNEESA work..
In the context of this SOP~ a blankspike is the same as a QC check
.standard. See also QC check staridard.

Continuing calibration verification. This is the same acronym .
.used in the ~LP program. This is a standard"analyzed at some
,prescribed frequency during the analysis sequence to verify that
.the instrument has remained in calibration.

Calibration factor. The ratio of analyte instrument re~ponse to
nanogtams Injected; This term is defined mthe same way in both
the CLP contract and SW 846.

"Contract Laboratory Program. The USEPA program that contracts
with laboratories to provide laboratory services. The term has
come to mean a much broader set of methods and deliverables. "In
the context of this SOP, CLP means procedures or operations
which are detailed in the CLP contract and which are extended to a
broader working definition.

Correlation coeffIcient. A measure of the "goodness offit"ofaset·
ofdata to a regression model. The closer the value is to 1, the
higher the degree of confldence in the correlation.

r: .

1
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lCV' '

, '

IDL

MDL

MDL standard,

" 'PQL or Reporting Limit

QC check standard
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, Deionized water. Lab reagent'water. Organic-free water. Since
the systems uSecl'io provide',nfW at Laucks all contain,carbon' ,
polishing filters, they are capable 'Ofproviding organic-free water

, for use iIi method,blafiks and rrte~od blank spikes. '

'Instrunieiltbl~.'1illste~ is borrowed from CLP. Blank
solvent containing the method surrogates is injected into the'
" , ..', '.. " .._, . ,l

instrumenftd monitor' for carry over between sample extraCt'
injections., ' , '" ," "

InhiaIc;alibrntioh verlficati(jrt. '"This te~ is borrowed' from the
CLP GCIMS 'protocoL' ~It is a ~dard which is inject~d 'at the start
of-each QC period that is compared to the initial multi-point
calibration to determine whether the instrument is still in ''

, calibration.

Instrlun~nt detection limit." The lowest concentration bfa target
analyte, that will YIeld 'a sigrial:noise ratio of atleast 3x. Used as a
starting pointfor'seleetingMDL sfudy spiking levels.'

Method detection limit. The lowest concentration ip a sample
which Will yield a'positive'tesult'that is greater thiln'zero ata:
kilbWil l'evelofconfideIice. MDLs are empirically determined by
Ulucks~

Method detection limit,standc.rrd. A standard prepared sothat the
, concentratiorisofthetarget analytes are in therahge'of fx to 4x
'the empirically' aetertnined MDLs on an extract/digest basis. This
standard is used to verify that the instrument is capable of
detecting the target analytes' on an ongoing basis.

" ,

Practical Quantitation Limit or Reporting Limit- The value used
when reporting a non-detect. It may be administratively,
empirically or contractuaJly set.

I •

Quality control check standard. Referred to in this SOP as a blank
spike. A QCcheck standard is a requirement of SW 846 method
8000 and is Used to determine whether the analytical system is in

,£,ori~9~~if.MSIMSD I:~coveries are out of control. See also blank
spike. ,

t
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QC period.

RRF.

RSDor%RSD.

RT, Retention.time

RTwindow

Sequence
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QualitY'c<;>ntrol period: AIl analysis sequence initiated by the .'
analysis of one or more standards, followed by sample . "
extracts/digests, an4.tennina"ted with a standard.analysis.A QC
period can be open-ended chronologically, but calibration
verification must be documented using the procedures in this SOP..: .. ... ..' .' . . :

. .

Relative,ResponseFa~tor..Ameasure of the relative response of
an anaIyte compared tb its int~mai standard. Relative response
factors are detennined by an.3Iysis of standards and are used in the
calculation of concentnitions of analytes in samples. RRF is .'
determined by the foll()~ngequatiori:.

. ~.>.~·~A" -x ,Cis
Ais . Cx

Where
.A =area ofresponse measured, .
C.= concentration ..., .'. . ..... .

. is =intemal standa,rd
.x'=an~lyte o{interest

·.Relative stanclarddeYiati~~.o~per~entrelative standard de~iatioil.
The ratio l?{thes.tand~ devi~ti~Il of a set of values to the mean of
the set of values expressed.as.apercentage. A meaSure of the
similarity of the values one to another.

The-time (inrniIlut~s) at which'a target analyte elutes from a ..
.'chrom~togqiphy.collllDfi... .

'.'. ... '. .

Retention time window.. The +/,.. value which is applied to the ICV
to establish the time range used to make tentative compound
identifications. . .

A set ofsample extracts/digests and standard solutions introduced
into an instrument in a chronologically continuous group. See also
QC period.

. : ~..

··.·l.•·_·..
.\\....

!
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2. . Equipment List and Standards.

2.1 Chromatographic System
.,.", .
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..
2.1.1 This analysis requires a gas chromatograph with a programmable oven,·heated

injection port,'dual' etectron~capttire deteCtors, aut6sampr~i' and an electronic data-
acquisition system. .",

2.1.2 'Equipment list: ","
.Gas.chromatograph: Hewlett-Packard'5890 or equivalent. '.' .
.Autosampler: Hewlett-Packard 7673:orequivalent.. '., .;.'.:, .
Electron-capture detectors: Hewlett,;Packard oreqtiivalent. :. ':.c...'

Capillary chromatographic C()hlIlll1~ of 4jsstmH'¥.",ph~e:,J&\yDB5 andDB6080r
DBI7,'30rnx O.45Il1Il!..0.$3tiup~orO.~5~'iA¢gab6r~.of.eq~i\'alent., . ,.
Heii~carrier g~~d 5%metliane/95%)lrg()ildetectOrmake-~pgaS .'
".' '.. '1', -., • .' :;. .'." •.• ,1 .••.,' _: .: ~. ,.,...'.. ", ••

.2.2 Standards :.' eo, C, , .

... 22;1 .. Stock standards ofall tiltget ~alytes.~d surrogates;' are prepared ·in methanol'fro~ .
).:.>' . neat-materials, usingthemiethyle~ter.ofthe compound'whenit isavailabie or

gravimetrically corrected :to. the acid formJ,Altermitively,. cOmmerciallyiprepared arid .
certified standard solutions can be used, if available. Our main source ofneat matenals
is Chern Service, West Che~ter, PA. Suppliers. may change with,~utnoti~~or '.

......... --.. immediate update to this Standard Operating'Procedure. Neat Iriaien~~ aIld certified
.' ,Standardsolutidns are replaced by,themailufacttiter's expiration.date; Refer to ·Laucks'

SOP on thetracebility, documentation, and preparation standards,'

2.2.2 Working standards are prepared in hexane from these stocks. Those which are
prepared in the free acidfonn(not,prepar~'d from methyl~esters)are~ethylated by
derivatization using diazomethane. Atthisstageall\\.vorking siandards:'are in methyl
ester or ethet.fonn.· They must be'replaced after one year or by the expiration date of
tile·material they were made from, whichever is earlier. ,

". ; .. " . .;. '"., ..

2.2.3 Calibration standards are prepared by combiningthe stock standards and diluting with
hexane to prepare the calibration standard (HERB5) whiCh defines the' upper response

. range ofthe ECn. The lower levels are diluted by factors of2, 5, 10, and 20. All
. calibration standards must be replaced after 6 months or by the expiration date of the

material they were made from, whichever is earlier.

2.2.4 Apperidix I details the compounds and concentrations contained in all solutions.

?
Laucks TestingLaboratories; Inc.
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3. Safety precautions and Waste Disposal

3.1 Routine Safety Precautions .

3.l.1 . All standardSand'sampleextrac~shoul~ be handled as if they contain hazardous
. subStances.' .' . . . : ", .....

3.1.2 Refer to the instrument manufacturer's manual for routine instrun'lent precautions.

3:1.3 Routine precautions include an 'awarenessof the moving parts onthe. iristrument you're
using: These parts are oftencharged With power from an electrical component or with
high pressure gas and have the:poteiltial to dO'hann ifnot used prop:erly. . .

:t1.4Electri~al shock - AlfinStnUnents'preseht thcfpo.sSibilit}' ofelectrical'shock. The. .
openitorsh~\l1d take illlp~cau~?~ ,in~l.u~iri~ ~ill;utirig~·~a.~all iristrurilents are
operated withfullygrotmded power oUtlets,' turnihgoffthe inStrument and
disconnecting the instrument from the electrical power supply before working oneany' 
electrical components, etc.

. ·.3.1.5 .. The electron"'capture detectors:used in this analysis contain atadioactive' source and
:. 'shouid not be·opened.orotherwise t8mpered with: 'Ensure that all·gas cylinders are .
,.. ~ither.fastened·to an·inimovable object or capped securely atal}. times;· .

3.2 W~edisW~al . ;,;.

i2.1 '. Solv~nt wast~sgene.-ated iIi~ing dtis'proc~dUre( expiredstandards; old s~ple
extracts,.rinsate~,etc.) should be emptied into the solvent waste container in the fume
hood.

3.2.2 Waste .segr~gation8Ild,disposal.from, ·the point of collection is further covered, in the. '..
Laucks SOp ()QWast~;Segregation and Disposal..... ,. '..

4. . 'Calibration and Quality 'Control
. .' ..

..4.1 QA Requirements and Corrective Action

4.1.1 Detailed in the following sections are applicable QA requirements and subsequent .
. corrective actions to be 'applied to this analysis. A swnmary of these requirements can
be found in Appendix IV.

4.2 Method Detection Limit Study

4.2.1 .Prior to the analysis ofany samples, it is necessary to establish method detection
limits. This procedure is fully described in the Laucks SOP on MDL Studies. Briefly,
it involves the analysisof7 replicate samples spiked at a concentration near the

. anticipated method detection limit. A Student's T-test is then applied to these

(.
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measured values to calculate theMDL. Current MDLs are listed in the quality control
database..

4.3 Method Validation

4.3.1 Prior to the analysis of any samples, it is necessary to validate the method. Amethod
validation study is performed in a simiiar manner to an MDL study with the exception

.that a minimum ot4 replicates are 'required and'the':concentnltionlevels must be .
. . similar to thosefoundiil sW';846~" . -. .

4.3.2 The resuI~'must be eciu~l to or better than the spike'recoveries tabU:lated in SW846.
,These criteria and recommended spiking concentrations fdr'methodvciiidatioil are
tab~hlted,in,SW·~46., " ':, .

". -:.
; ... " ",.._':\......J, ";'>.:' .. " ..,><:;:~:

4A; E,etention T~m~Wip.do'Ys . .'.... :
..:. .,..,. ::"~'..' : ,"

4.4.1

;,.
"~ ../" '.'

Prior to the'analy~is()f~y s~ples; it is .nece$sary tq·e$t;,lplish:retention times
'windows for the:method by arialyzing s~dardsfor allt¥get analytes over at least a

'~;""'72~houtpert(,l:L~This''n~~dnoi'be~:siligf~72:iiofu~eqtiehc~'bht'~'be 3. '.. '.
chronologically contigUous sequences. These standards should.be inter-miXetfwith

J',' real'sample.extractSin·order to mimic'actuaI iristrumentoperatiilg conditIons. .
Tabulate the retention times for all standard compmmds and compute the standard
deviatioIls ofall th,e retentiqn times. Rett;:ntign time nOI1l1ali~tion teclmiques may be
applied ifappropriate:'Eormega~orec~piii~.col~s,.~':d~f~ultRtWindowof±
0.05 minutes may be used:' Details of the procedUie'fordete~iningreiention time
Wirtdowscan be.fouitd inJ.Ju.tcks:SOP onestiiblishiri'g retenti~n tinie\vindows..

. . "....

.4.5 Initial Multi-Point Calibration

.4.5.1 Analyze standard solutions using at least 5 different concentra~ionl~V-'ds. The lowest
concentration should be at a concentration near, but abOve, the method detection limit. The
highest concentration should be below the upper usable Working limit of the detector. Inject

. the standard solutions from the lowestconcentration to the. highest. The currently used
calibration concentrations are listed in Appendix I.

4.6 External Standard Calibration

4.6.1 External standard initial calibration data is evaluated by detennining the %RSri of the
calibration factors.

!":'
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CF = response
ng injected

'4~6.3 ' The calculated CFs are tabuiated and the%~SDcaicuIated. If the %RSD for theCfs
is~ 20% ~ve~ the calIbration ~ge, then linearity ~ough th~origin,may be assumed,
and the average CF may be used to determine sample concentrations.

f •••

4.6.4 'Corrective action,

4~6.4.1 If the criteriaare not met, the instnnnentoperatiIig'conditionsniustbe checked.,'

4.6.4.2 If the problem appears to be associated with a single.standard"that one staridard
,may be reanalyzed, and the RSD recalculated. Replacing the Stilndatdmaybe necessary:

,,4.6.4.3' A third alternative is to narrow the'calibration range. ","

4.6.4.4 ' However, the initi~ calibrati6Il.may still be met ifthe' f~llowing~o~ditionsai-e
met:

- : .' ..

4.7 Initial- Calibration Verification

, 4.7.1Con~entration andl~r Cf Criteri~

, 4.7:1:1 At the beginning of an analysis sequence analyze a mid-range calibration standard.
The computed calibration factor (CF) or concentration measurement must meet the criteria
detailed below.

4.7.1.2 Using the appropriate calculation technique (average CF, linear calibration, or non
linear calibration, or internal calibration) compute either CFs or concentration values. For
linear calibrations the ICV standard can be verified by calculating eifher the perc"ent
difference of the percent drift. For non-linear'calibrations the ICVstandard can be verified
by calculating the percentdifference.

4.7.1.2.1 The percent difference calculation co~pares the ICV CFs to'the mean CFs
from the initial multi-point calibration. The percent difference is calculated as follows:· j;/JiS'":.;'~'.' .

':::~.,...... .'

l
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%0. =, Cv -CF x 100
CF

where:
. Cv = Calibration Factor

"

CF =Mean Calibration Fador"

'.

,~:-..~'. .' '. '4;7.1 ~2:2 The jreicent drIft caicwatiohcomparestheICV caIc~atedconc'entrations to
, the theoretical (oractual)c6hcentiatiol{dfth~ICV 'standard;' The 'peic~ni drift is

calculated as follo~s: . ".'. . "'c ' .

.."~~ .

%0
. :...

where: .
Cc= Calculated Concentration
Cr= Theot~tjc~.Conc~ntr(l#on. . .. : .

. . , .

., ,,~.7,:2, ·.Iftb~.te~PQ~s~{or c~culatedconcelltration):for3nanalyte is.±15%,~fthere~ponse
.. ' ...,~1o~utiIle(h:l.wing :the initial calibration,tlteIl,theiniti(l} calibration is.cortsj'Qeredstiii

valid. Alternatively, if the average of the responses foralLallalytes is'withiii; 1:5%, then
the calibration has been verfied. However, the average must include all anaIytes in the

.calibration, regardless of whether they are targetanalytes for a specific .proj,~c.t, and the
data must be provided with the calibration verification data. .' .. . ..,..

4.7.3 Corrective action

4.73.i' If the ICV criteria are not met, perform system maintenance andrenalyze the
~erlkatioii standard. .If the cii,eria still cannot' he met, 'the system must be re~alibrated.

. .' . ~ .. '.. ~. , .; '. ~' '; -: i .' -. " . . " . . ' .' . . . .'.. . -, ..'

4.8 Updating Retention Time Windows

4.8.1 The retention time windows for compound identification.are updated using the
retention times for each target analyte in the ICV standard as the center of the window
-and the previoiIsly detehnined retenti6n time window half-width to establish the
retention time range to be used for compound identification.

A.9 Continuing Calibration Verification

.4~9.1Amid:;I'arige calibration standard is analyzed at the'frequencyof'~very10 samples. In
addiiion~thisstandafdriiUsibe' the lasfiiljectionm'ade iIi the analysis sequertte~

' ...: .... 1'.'.'. . .; .. ,. .

4.9.2,~riteria

Laucks Tes/ingLaborg/ories, Inc..
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4.9.2.1 After every 10 sample extraCt injections, a CCV standard is analyzed. The CF or
'concentration for each analyte is calculated and the percent difference or percent drift is
calculated as shown above;

4.9.3 If the response (or calculated concentration) fbr an analyte is ±15% ofthe response
o'btained during the initial cal~bration, then the.initi~calibration is considered still
valid. Alternatively, if the average ofthe responses for all analytes is within 15%, then
.the calibration has been verfi~d. However, tl1eav~rag~must in~lude all analytes in the
calibnltion, regardlessof~hetllt:r they are tafg~t ~~e~Joi ~ specific project, and the
data 'must be provided With the calibration venficationdata, ' ....." . - .

. ., .. ',' .' . .' - ..... '

.4.9.3.1 Theretentiontimes for all target analytes must fall within the RT windows.
established by the ICV~

4.9.4 Corrective action

4.9.4.1' Check calculations orpeffolniiIistrunlent maintenance. To validate the
quantification of target analytes in analytical samples, the samples must be bracketed by in

•. ,~control·CCVs.All'samPles bracketed by:an out:ofcontrolCCVrnust"befeailalyZed unless·
.' .:,. : the€CVdemonstrates an increaSe·iin response and no analytes are detected above the RL

". iin the associated· samples; .

4.10 .Method Blanks

4.10.1 Criteria

4.10.1.1 Method blanks are used to verify contamination free reagents and app~tus.

'flley are pn:pared Wiihev~ry .set ofsamples extra<;teC;! at the same time or on¢blaIIk every·
20 samples which ever IS more frequent Any analyte response above the detection limit is
reported.' Method blank control limits are detailed in the quality control database
(QC_DB).

4.10.2 Correctiveaction

4.10.2.1 . Corrective action may necessitate fe-extraction of the sample set. For example if
an analyte were [oundin the blank but not in any of the associated samples then the sample
group may not require re-extraction. In any event it is the laboratory's responsibility to
ensure that method interferences caused by contaminants in solvents, reagents, glassware,
and other sample processing hardware leading to discrete artifacts arid/or elevated haselines
in the chromatograms be minimized. .4t ~e.extreme.caseof chronic contanlination,. blanks
may have to be anatyzed fromeach.sulge.<;>fthe sample processing to. dete~e the
contamination source so it can be eliminated. In ali caSes where blaIikcontamination
exceeds the control limit a narrative comment must be made which documents the .
corrective actions taken.

,..
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. :.\ .... '. ,.

4.11 Method Blank Spikes

4.11.1 Criteria

4~11.1.1 .A method blankspike foHoWs the Same protocol 3s~th 'th:e'matrixSpike ana.ysis
excepnh'anhe spiking soiution isadded'toa metlujdblartk solution instead. of'arfactual .
satnpie.. A'methodblarik With add~d'ahalYtes' is ~ IIletho(1 bfarikspike. 'kinethOd blank

.spiktds siIIlilar'to a QCcheck~claid~ 'Method blarik~pike' reeovenes'liit1st meet the .
. " >:cnt~riaspecified iIi'the quality 'control database (QC,-,-DB).' . ,....

4.11.2 Corrective action,
".....;. ". :

4.11.2.1' The method blank spike is used to determine whetherameth'od is in control
. during sample preparation and analysis. Sample re- extia~tionand re~anaIysis WdtiId' be .
,~ttigge(ed~'byanoutofcon~ol-method'blankspikeonly ifthesainplesuitogate recoveries
anqMSIMSDspike recoveriesjndicateclsampleprocessingerrors~.....

.... ,. ".,;:;

4.12.1.1 A sample is chosen at random from th~samples to be analyzed, and-an aliquot of
.spiking solution is added to this sample prior t6.extraction. It is required that amatri~
spike analysis be performed with each e}ctraction batch.. The minimum frequency. for MS
~alysis is 1 each per 20 samples per matrix. This matrix spike sample is used to evaluate
the matrix effect of the sample upon recovery of the analytes. The recovery of spike. .

. analytes is calculated as foHows:

4.12: Matrix Spike
..,....

'4.12.1 Criteria

"•• t •

SS-S
.' ", ':, . ..%recovery· =~xlOO.,··. .' " 'SA'"

where:
SS =spiked sample result. ..

" S ~ unspik~dsaffiple result
SA =amoUnt spiked .

4.12.1.2 The recovery criteria are detailed in the QC database (QC_DB), In the'instance
that the native target analyte concentration is greater than 5x the spike added concentration,
the MS recovery control limits do not apply. In this case, treat the MSIMSD pair as

.. c:lupUcates and. report tllem as s\,lchjn $eq~aiity cOlltrol.<futal)~e..
• : '." • _ :r" ,.,'. ". ," ,-' ,- > .' - '. h .:. •• ,.' -. : ' • .' .' ;' ~. ," • - • -; • • ,.: ••;' ,.' , , '. " •

..•.... '.
.. . ,:~..

:~t:S:j:;(. ",

•. : ~ i-. • • '.'

. .~ .' '.'

, .. , ~ - .

f
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4.12.2..I Samples with spike recoverie~.outsidecontrollimitswill be.reviewed for possible
.' corrective action: ;Corrective ~ction IIlaYinvolverecalcula.tiQn, re~x,traction, ~d1or . .
·rean~Ysis. Thispro~ess.should also loo~ at'the r~~ov~ry of ~urrogate',co'mpot#idSin the
MS sample and at ther~covery ofmatrixspikipg'c'(;mipQundsfrom theextra,ctlon .batch
blank spikeanaiysis. fu ail'cases a narrative explmatlo~,ofthe .conditiqil isreqwred to
detail the corrective actions taken. .' ...... . .... .,..... ." .. .

4.13 Matrix Spike Duplicate

4.13.1 Criteria·

', ..

.".',..

4~13.l.1, Theco~POllI1d recovery criteria:are identicaIto tho~efor,thematrix'sPike
sample. In addition,:the matrix.spike.duplicateisUsed·measuremethod precision~ .TIlls is .
done by computing the relative percent difference (RPD) between the matrix spik~ and
m(itrixspike duplicate recovery values.

,4.13.1.2 This calculation is as follows:

"ISi;'S~I'
.%RPD ~ .. ; ,';" 'xIOO

(SI+§1)/l '.

where: ,
S1'= meas~ed concentration for MS sample
82 = measured concentration forMSD sample

.. : .... :.

.4.13.1.3 RPDcontrollimitsare'detailedin'theQCdatabase (QC_DB).

" 4.13.2 Corrective action

4.13.2.1 Ifatrend in out of control RPD values is observed, the methods used must be
examined to determine the source of variance. Once this soUrce is identified, the method
must be changed so that samples can be analyzed with a predictable reproducibility.

4.14 Surrogate Recovery

4.14.1 Criteria

4.14.1.1 Surrogates art chemicatlY'siinilat tortlPounds added to every sample, method' .
·blank, and QC'sample prior to sample processing. They atetised to monitor for potential
sample processing,errors and matrix effects. Surrogate compound recoveries are calculated .
as follows:

(..

,
Laucks Testing Laboratories, Inc.,
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".....~
..~.r'

· where:' ,'I, ,

Sm = concentration of surrogate measured ine~ct
Sa = concentration of surrogate added ,.'

. 4.14.1.2 Detailed surrogate ieco~~~ co~tiodirits are tabui~t~d in)he hib~ratoryQC
database (QC_DB). . , ". " ...

..... . .>

;.:',"

4.14.2 Corrective Action

4.14.2.1 Check calculationSfhr'j'osSible'error;. Low surrogate recoveries' are greater
potential indicators ofpoor method perfoIriiahte than high surrogaterecovei'y since non
GCIMS methods,cannot separateco.;,elutiiIg··iriterferences.'Henc~f corrective action is not
usually required for high surrogate recoveries. These cases shouidb'd~valuated for other
possible causes (such as double'surrogate SpikingodilcorrecNlilutiorifactors). .

. 4.14:2.2 Low surrogate recoveries in the method blank may require that all the samples in
the associated batch be re-extracted and re-analyzed. In any case, it is imperative to
identify the problem associated with low recovery so that it can be corrected: .Ii is'a
requirement that all out o~controlsurrogate recoveries and the,cOITectjvc;:actiontaken be
discussed in the narrative.

5. Operation procedures

,." 5.1, ,ChrQI11(lto~phicConditio~.
'." .. ", ,.- ," ' '.

" 5; LI'The following are tYPical operating parameters used: to perform this method. There
, ..,may betimes·whenadjustments are made in· order to optimize the analysis; "

:', '

'... ', "

.. ', ~ .

. ,.-,"..;'.,'

. .",: -:. . ": .~..

, .
!'

':':<.'.:

", "
':, .. ":', ,

.,"'. :", " .
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Column flow
Make-up gas
Make-up flow
Injector

', ".

.' .-..

'1-8 rnUIilin
argon/methane (95%/5% High Purity Grade)'
70 mUinin
grob-type,splitlsplitless with 4mm wide bore deactivated
liner

Injector temperatUre :2'05°2
Injection on-column .'.

Injection volume. IJllper column (2,.11 total)
: Iriitial temperatUre" . ·45°C· .

Initial hold time . 1:0 min
Temperature ramp 25°C permin to 150°C'
Hold time 1.0 min
Tem~tureI1UJlp 5°C.pern:ll,n.-.!p2400S

.' HoI4.time. '. ,o,qwt .' . .
.,.. .reWP~ra.tuie ramp : .25~Cperminto290°C

. Firialcholdtime 0~ .' . .
.': ECdete~torstemPerature .. ·325~C: .' .

.. :".'

5.2~.~pleAn~ysi's ': .. ' .

;. ··~·5;2:1· :Analysis,sequence·: .' ...

5.2.1.1 S~ Appendix II fora detailed analysis injection sequen~e.

5.2.2 Compound Identification

5.2.2.1 Compounds are.tentatively identified ifa peak elutes in the retention time window
characteristic ofthatc()mpOl)l19. (mthe·pnm8rycolumn~ T9·confirmthe presence of that
compound in the sample.e~trac.t, the .peak must also elute in its characteristic retention time
window on a second colwnn. Retention time windowsare established as previously
described and are updated if retention times of the ICV have shifted outside existing
windows. Compounds can only be identified if the ICV and CCV criteria previously
detailed are strictly adhered to. .

5.2.2.2 The experienced analyst's judgment weighs heavily in evaluating chromatograms
for compound identification. For instance, the retention times of surrogate compounds
may be outside their expected windows due to sample matrlXeffects. The analyst may

.decide to re-adjust the target analyte's retention time windows on an ad hoc basis based on
such an observed shift this can occur only on a ~ple..;specific basis and is used when the
analyst examining the data suspects that a retention time shift has occurred. If this is 'done, .

f:
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examining the data suspects that a retention time shIft has occurred. If this is done, it mus~
'be fully documented in the case narrative notes. If the concentration ofany target analyte
exceeds the calibration range, the sample extract must be diluted and reanalyzed.

5.23 Compound Quantitation

Target coinpolInd concentrations are'calculated using ih~}ollowingequations: '

5~2.3.1 Aqueous samples

,The external standard equation, as expressed in SW 846 is: ' '.
.......:.. ::: ..:. ",,' .. '. ,".;' .... _..

".

, where:
'::.';;":':" '"::.' ';'. '

Concentration (jig / L) -

:. .-~ ; :. . .

AsxVtxD
. ...... "

CFx Vix Vs

:. .::.~ . ., . ! .-

. .

As = Are~odi~ighto(th~'pe~'forthe~milYtethth~ sahtple.
Vi= Vplume ofextract injected~ J.LL. , ' , ."
D = Dilution factor ofextract. The final result of an algebraic 'multiplication ;tit the' r3:tio

ofall dilution final volumes to initial volumes. For example, if 3J.1d extract was
diluted 10 J-LL·to 1000 J!L and subsequently diluted an additional·l0 J-LL to 1Q00J.1L,
the expression would be: (1000/10)* (1000/10) = 100 * 100 = 10,000. .
It-no dilution was made, t> = 1. ., , ',.

Vt = Volume of total extract, J.LL.
'Vs = Initial sample size, mL.
CF .=.Mean:calibrationfactor.

• t'" "': '. ,.' ", ,I

ror~Portconc,en.~ti~nsin alternate units, apply an,appropriate factor:

mgIL =JlgIL * 0.001

5.23.2 Non-aqueous samples

The results calculation for non-aqueous samples is very similar to that for aqueous samples.
The only difference is the inclusion of a total solids term to calculate the dry weight
equivalent of the initial sample size. '

.:.:::. ' -'::", :
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'Conc~(fLg/ kg)' ,Yt,xAs~D'
CFxVixWs

~~: '~

Ws= Weight of sample extracted or purged, granlS; Either, the wet w~ightor dry weight..

.. ,'...

;6. 'Reports

6.1 Data Packet Organization

See Appendix ill for ~check list detailing data packet orgam~tion.

62 Quality Control Rep?rts '..

All res\l.lts for quality control'tests are entered into the lab quality controldata base.. ,. ....
., Printouts ofall data entered must be included in the data packet. The routine miniinuni IS a
method blank report, a meth.od h,laIik spike report, anq~ MSIMSD report. ,

.. " , . ~ '. '. .... . . .

. !, 6;3., S(IIIlpleResul~Reports

63.:1 Data Qualifying Flags

',:( .:. , ..

.. ~ - ...

"Sample rel)()lt.resultsarequalifledWith data qUaIifyingflags. These flags have the '
following definitions:

Code
U
B

J

D

P

E

c.....

Definition . , '.
The anal)'te of interest was not detected, to the reporting limit mdicated..

, The analyteof interest was detected in the method blank associated with the
sample, 'as well as in the sample i~elf. TheB flag is applied without regard to the
relative concentrations detected in the blank and sample.
The analyte of interest was detected below the practical quantification limit. This
value should be regarded as an estimate.
The value reported is derived from the analysis ofa diluted sample or sample
extract.
When a dual column /dual detector GC technique is employed, this flag indicates
that calculated results from the two detenninations differ by more than 25%.
Generally, we report the lower value. . .,
The value reported is based on a sample or sample extract in which the target
analyie concentration exceeded the calibration range. The value reported should
be considered an eStimate.
The target analyte's presence was confinned by GCIMS. ,
. .

Laucks Te~ting Laboratories, ,Inc.
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7. References

1) SW846 Test Methods for Evaluating Solid Waste. Method 8000B Gas Chromatography,
US EPA Offi<;e,ofSolid WflS~e an~.Em~fgency Res~l1Se,Rev~sion2, December 1996.

2) SW846 Test M~thods for Evaluating Solid Waste,. Method 81S'lA Chlorinated Herbicides
by GC U~ing·1v1ethylation·or,P~ntafluorobenzylation De~yatization, US EPA Office ofSolid
Waste aIld'Emerg~rtcy Response,' R.evision~l;pecember:i996. : .', _.:', .

~'" .

:... ".~

. .' .. ;. , .~".. :

, ~;

:.' .~~

. ~" ~.

•••f, • • ,<

~ .:- . .

.,..•.. ~...

.,

.. ' '::.. '

: .....

,

." ',;...~ ... '

,';' .
'.. '. \'

.~ : . ,"
' .

.. .
' ,~

.,'. ..' ::.' ~.

.. Laucks. Testing Laboratories, Inc..



Method No:LTL-8151
Revision: 2
Date: '12107/98
Page: 220f29
Replaces: '.1

'AI'. "'1;.,.:~~,
~ ..:.., .

APPENDIX,,·

'Sta~dard Solution Concentrations,ngtmt (Acid Form) .

. ." .. '..,- . . ,'

Compourid 'stUt STD2 ST)j3
. .

SID4 ...• STDS' ,

4.6 23 46 92 161
.'

2,4-D
2,4-DB 92. 23 46 92 161
2,4,5-T 4 20 40 80 140
2,4,5-TP (Silvex) 4 20 40 80 140
Dalapon· 4 20 40 80 "40
Dicamba 4 20 40 . 80 140
DicWoroprop (2,4-DP) 4;6 23 46 92 161
Dinoseb 4 20 40 80· . 140

MCPA 2000 5000 10000 20000 35000
MCPP 3500 7500 10000 20000 35000

. 4-Nitrophenol 10 50 100 200 . 350
Pentachlorophenol I 5 10 .' 20. 35
Picloroam 4 20 . 40' 80 140
DCBA( surr) 10 50 100 200 350
DCPPA{surr) 10 50 100 200 350
HexacWorophene 1 5 10 20 35

At the time of this writing these are the current calibration concentration levels. However, these .
levels may change due to project-specific requirements,. or a change in standard suppliers.

Laucks TestingLaboratories, Inc.
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A-PPENDIX II
'Analysis S~quence

" .
" , .

"" ,"Injection

1
2

Sample
nnse
ICV standard HERB3
up to -1 0 subsequ~iitsampleor'QG'extra'cts

..~.,
. :: ~

12
"J3

CCV standard HERB3 "" ;::
up to 10 subsequent sampleorQC'extractS:"

last CCV standard HERB3 '.: .'~; ..

'. . "' •• ; .. _: ....../ ,. ~ I

. ;'.

: .~ ;

. .: .' ~'. ".~ i .. ,.. ."

";'; .··t •• ' •.- :."";

" ~"

............~-....
.. ; .

. ,'. "

:, ...
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APPENDIX III
. ..: .. '.:~. .

,Data Packet 'Sequence

.....~:

I. QC SUMMARY,

SurrogateRecovery S~aryReport ' , ,,'
:Blank Spike Report '
MS/MSD Report ,
Method Blank Summary,,',

,:;£if'...,. ~:,' .
. '\ ":0":

II. SAMPLE DATA: , • ~: .. ; ~ '0 •

Org~c'Anaiysis Data Sheet
Sample ConfinitationWorksheet'
'Chromatograms, primary column ,
Chromatograms, secondary column
(~hfomatographicReport, primary column
Chromatographic Report, secondary COh.1ll1I1 ,

ffi. STANDARD DATA:

Initial Calibration Verification
Linearity Report
SUrrogate RT Evaluation Report
CCV Reports ,

, ConfIrmation Reports

Linearity Standards:
Chromatograms, primary column
Chromatograms, secondary colwnn '
Chromatographic Report, primary colwnn
Chromatographic Report, secondary colwnn

Continuing Calibration Standards:
Chromatograms, primary colwnn
Chromatograms, secondary colwnn '

,Chromatographic Report,primary colwnn
Chromatographic Report, secondary colwnn "

Other Standards Used to Support Sample Data and IDstrument Blanks

f;
.....-...

I
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" ; "'.'

v. Raw QC Data:
Method Blank '
Chromatograms, primary column
Chromatograms, secondary column
Chr~l1latographicRepOlt 'primary'colurim ' '
Chromatographic Repqrt, secondary column, "

.,',. ,

Blank Spike,
Chromatograirts,primary column>
Chromatogiams~ secondary column
Chromatographic Report, primary,column

',Chromatographic Report, seCondarY column
" ,'. -, ~,' ". .'

. ,~ ; .'

. :'."'·,l.·

\ ..

",

, ~.',.; .
,': "

,'.'.."';' .

." '

,;;',,Matrix'Spike ' ' >",-,

Cfu'omatograms,"primary column,
,ChrQIIlat6gram~~'secondary cohmm :,
'ChroI11atqgraplii~ReportprimCUY 'coluinn:' ,,'
Chiom~iogrnphic Repo~secoridarY col~ ;', .. ::' ': "

Matrix Spike,Duplicate
,,Chtomatognurls,'primarycolumn

,. Chi6rriat6~#is;:secoridaIy t~l~

,"' Chiom~~qgrnphicReport, priniary.¢oIUlllIi'
Chr0rnatogrnphjc Report, seco~daIy colQIIUl

v; Bench Sheets '
"Injection Sequence
Extraction Bench Sheets ,"

, MisceUanepus 'Work 'SheetS. i.e~ %TS, SDG s~ary"calctil~tions,IiTVR
,Standards Logs

VI. Reject Data: .
Data not Used to support~ample results.
All data acquired but rejected on account of QC out ofcontrol.
Non-routine standards used to support sample data should be placed at the last of the
Standard Data section. I

~,,:
.~.l,:r ..
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APPENDIX IV

Method 8151 QA Requirements and Corrective Actions:

···te-. ,
.-.-.\

'-4ii1

QAElement Method Lau~ks ,Frequency .• Corrective Documentation'
Criterion Criterion Action

Initial Calibration 5 calibration 5 calibration once per analytical recalibrate or· narrative
standards, standards, RPD:$ sequ.ence narrate faults if
bracketing linear 20% for analyt~s possible
rangeRPD ~()o1o (or average of

.-

(or average of RPDs $20%).
RPDs~O%). '-, . ' . " ..

Initial Calibration Must be ±l5% D Must be ±15% D once per daily . rerun with new narrative
Verification for all quantitated for all quantitated ' analytical sequence ICV, instrument_ .

analytes (or analytes (or mainten.ance, &lor. "

average of%Ds average of%Ds recaiibjilte (oJ:, . .'

±15%). ±15%)' nariaie'ifpos~iblej",

Continuing Must be ± 15% D Must be±15%D Every IOsarnples renJri' with new . narrative
Calibration for all qUantitated for all quantitated ICV,: iristr1ririent
Verification ci.nalytes (or analytes (or maintenance, &lor 'I....'.-: ,"

average of%Ds average of%Ds ".~caliQrate.(or'., ". '27'(
." '.~".,';._.,. "

+15%). ", ±15%)' .narrate if,ppssible) . ".; .. ' ',-

Method Blank Must be below Must be below ev~ry ,analytical . .Report qUantitated case narrative and
MOL reportirig limit batch or I per 20 contarniiiants-With corrective action

samples'
,., : a",B';':fliii Of re~ form if reextracted"

extraCt jfnecessary "
...

Surrogate Limits to be listed in QC every sample if other QC is in case narrative and
Recovery determined by lab database control, narrate; corrective action

otherwise reextract form if reextracted"

Matrix Spike every analytical listed in QC every analytical if other QC is in .. case narrative'and
Recovery batch or I per 20 database batch or I per20 control, narrate; . " " corrective action

sarnples;I~ltSto' samples otherwise reextract form if reextracted
be determined by
lab

MSIMSDRPD every analytical listed in QC . every analytical if other QC is in case narrative and
batch or I per20 database batch or I per 20 control, narrate; corrective action
samples, limits to samples otherwise reextract . forin if reextracted
be determined by
lab

Blank Spike every analytical listed in QC every analytical if other QC is in case narrative and
Recovery batch or I per 20 database batch or I per 20 control, narrate; corrective action

samples, limits to samples otherwise reextract form if reextracted
be determined by -
lab'

Standard Reference none required none required O'1ly if requested reanalyze or . case narrative and
Material (SRM) reextract and corrective~~
Recovery reanalyze SRM form ifreextra -.,.

i
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1. Introduction and Scope

1.1 Method Description

Method 8260 is used in the determination of volatile organic compounds in soil,
sediment, aqueous, and other matrices. This SOP addresses the determination of volatile
organics in different matrices, which include medium level soils as well as low level
water samples. A 25 mL sample volume is employed in order to achieve lower detection
limits for the low level waters. In addition, the instrument acquisition parameters have
been added for the analysis of vinyl chloride by Selected Ion Monitoring (SIM) in
Appendix III, and Appendix IV contains a tabular list of the non-routine Appendix IX
analytes and their respective calibration ranges.

1.1.1 Because this method employs sample introduction via a purge and trap sample
concentrator, it is applicable to volatile compounds that have boiling points below 200°C
and that are insoluble or only slightly soluble ~n water. Compounds that are more soluble
in water have elevated detection limits due to their decreased purging efficiency. These
include, but are not limited to ketones, nitriles, acetates, acrylates and ethers.

1.1.2 This method is restricted to use by, or under the supervision of analysts e:?,perienced in
the use of purge and trap systems, gas chromatography/mass spectroscopy and in the
interpretation of chromatograms and mass spectral data. Each analyst performing this
method must have demonstrated the ability to perform the described chromatographic
analysis and data interpretation.

1.2 Method Deviations

1.2.1 Detailed below are any deviations from the published version of method SW 82608. All
deviations are followed as the standard operation procedure by Laucks Testing Labs.

1) Laucks uses 1/2 the reporting limit (low level standard) for method blank criteria
instead of method detection limits as referenced in SW 846. Common laboratory
solvents, such as methylene chloride and acetone, are allowed to be present in the method
blanks at the RL. Refer to Section 6.4 for detailed method blank criteria.

2) The retention time window used for internal standards in all analyses is +/- 0.50
minutes relative to the daily CCV standard. This window is considerably narrower than
the 0.06 RRT units specified in method SW 8260B and is considered more likely to
ensure acceptable method performance.

Laucks Testing Laboratories, Inc.
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3) The BFB tuning criteria used is taken from CLP SOW OLM03.1, which is not a
deviation from the method since SW 8260B allows the use of alternative tuning criteria,
e.g., CLP and/or 524.2 The tuning criteria are tabulated in section 4.4.5.

1.3 Sample Collection, Sample Storage, Holding Times

1.3.1 Waters

1.3.1.1 Samples are collected with zero headspace in 40 mL glass containers containing
preservative (either HC1, H2S04 or solid NaHS04) and sealed with Teflon-lined caps.

1.3 .1.2 The water samples are preserved to a pH of :S;2, and all samples are stored at 4°C.

1.3.1.3 The holding time to analysis is 14 days from date of collection. The pH values for the
water samples are measured subsequent to sample analysis. The pH values, when not
preserved to a pH :s;2 are noted in the instrument logbook and the client report.

1.3.2 Soils

1.3.2.1 At the time of this writing, the 3rd update of the 3rd edition to SW 846requires that low
level soils be collected in duplicate using 5 gram and/or 1 gram aliquots which are to be
weighed out in the field. The soil samples are to be collected in a 40 mL vial containing
water, sodium bisulfate, and a stir bar. 0.2 grams of sodium bisulfate are added for each
1 gram of soil. Therefore, when collecting 5 grams of sample, the VOA vial should
contain 1 gram of sodium bisulfate. The sodium bisulfate is added in order to ensure a
sample pH of :s;2. The vials used for low level soils should have the tared weight
recorded on the label and sealed with septum.-lined screw caps.

1.3.2.2 Another option is· the use of the EnCore™ sampler, the Purge-and-Trap Sampler™, and
a cut plastic syringe to transfer the sample to the soil vial. If the EnCore™ sampler is
used in the field, the samples may be stored for up to 48 hours. However, samples
collected in this device should be transferred to the soil sample vials (and preserved) as
soon as possible, or analyzed within 48 hours. The holding time for soils is 14 days
from the date of collection.

1.3.2.3 At ,the time of this writing, the 3rd update of the 3rd edition to SW 846 requires that
high level soils be collected in using one of the following options:

Laucks Testing Laboratories, Inc.
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1.3.2.3.1 Option 1: Samples will be collected in duplicate using 5 gram and/or 1 gram aliquots
which are to be weighed out in the field. The soil samples are to be collected in a 40
mL vial containing methanol. The vials used for high level soils should have the tared
weight recorded on the label and sealed with septum-lined screw caps.

1.3.2.3.2 Option 2: Samples will be collected using an EnCore type sampler or equivalent, and
preserved at the laboratory by freezing.

1.3.2.3.3 .Option 3: Samples will be collected in vials with zero headspace.

1.3.2.4 The practices in sections 1.3.2.1 and 1.3.2.2 will be implemented as SAPs, QAPs,
agencies and clients require without updating this SOP until the practice is routine and
this document is up for its annual review. Until this practice is routine and accepted by
all agencies Laucks will continue to accept unpreserved soil samples for low or high
level analysis. The samples must be collected in 2- or 4-oz glass containers and sealed
with teflon-lined caps. These samples will be introduced by method 5030A and
analyzed according to this SOP. Please note that for South Carolina samples, Method
5035 must be followed." .

1.3.2.5 The holding time to analysis is 14 days from date of collection.

1.4 Definition of Terms

1.4.1 This section defines terms and acronyms as they are used in this SOP. Other terms, such
as MSIMSD or method blank, are not defined here since it is assumed that the user of this
SOP already understands their more general meaning.

•

".

Blank Spike

CCC

A background free matrix (DIW for water, clean sand for
soils/sediments) to which known amounts or target analytes and
surrogates are added each time samples are analyzed. Blank spikes
are required on all HAZWRAP and NFESC work. In the context
of this SOP, a blank spike is the same as a QC check standard. See
also QC check standard.

Calibration check compound. There are 6 analytes which must
meet the minimum %RSD of 30% in the initial calibration and a
%D of 20% in the continuing calibration standard to validate
linearity. These analytes are 1, I-dichloroethane, chloroform, 1,2-'
dichloropropane, toluene, ethylbenzene and vinyl chloride.

Laucks Testing Laboratories, Inc.
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CCV

CLP

IBLK

IOL

MDL

PFW

QC Check Standard

QC Period
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Continuing calibration verification. This is a standard analyzed at
some prescribed frequency during the analysis sequence to
determine whether the instrument has remained in calibration.

Contract Laboratory Program. The USEPA program t~at contracts
with laboratories to provide laboratory services. The term has
come to mean a much broader set of methods and deliverables. In
the context of this SOP, CLP means procedures or operations
which are detailed in the CLP contract and which are extended to a
broader working definition.

Instrument blank. An instrument blank is PFW containing the
method surrogates and is introduced into the instrument to monitor
for carry over between sample analyses.

Instrument detection limit. The lowest concentration of a target
analyte that will yield a signal:noise ratio of at least 3x. Used as a
starting point for selecting MOL study spiking levels.

Method detection limit. The lowest concentration in a sample
which will yield a positive result that is greater than zero at a
known level of confidence. MOLs are empirically determined by
Laucks.

Purge-free water. Laboratory deionized water that is boiled for 30
minutes prior to use. The systems used to provide deionized water
at Laucks all contain carbon polishing filters which are capable of
providing purge-free water for use as reagent water.

Quality control check standard. Referred to in this SOP as a blank
spike. A QC check standard is a requirement of SW 846 method
8000 and is used to determine whether the analytical system is in
control if MSIMSD recoveries are out of control. See also blank
spike.

Quality control period. An analysis sequence initiated by the
injection of BFB, followed by the standard. A QC period is
terminated after 12 hours from the injection ofBFB.

Laucks Testing Laboratories, Inc.
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RF

RRT

RSD or%RSD

RT

Sequence

SPCC
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The reporting limit is defined by the low level standard, also
referred to as the practical quantiation limit (PQL).

Response factor. A measure of the response of an analyte
compared to its internal standard response. Response factors are
determined by ~tandard analysis and are used in the calculation of
concentrations o(analytes in samples.

Relative retention time. A measure of the retention time of an
analyte compared to the retention time of its internal standard.

Relative standard deviation or percent relative standard deviation.
The ratio of the standard deviation of a set of values to the mean of
the set of values. A measure of the similarity of the values one to
another.

Retention time. The time (in minutes) at which a target analyte
elutes from the GC column.

A set of samples and standard solutions introduced into an
instrument in a chronologically continuous group. See also QC
period.

System performance check compound. Specified compounds in
which the minimum RFs must be met in order to demonstrate that
the initial and continuing calibration standards are in control.
These compounds are chloromethane, 1, 1-dichloroethane,
bromoform, chlorobenzene, and 1,1 ,2,2-tetrachloroethane.

•'-

. .:.

~ EQuipment List and Standards

2.1 Chromatographic System

2.1.1 Gas Chromatograph: Hewlett Packard 5890 I or II employing a low-dead-volume
interface from the sample concentrator to the GC injection port.

2.1.2 Carrier Gas: Helium 99.995% (high purity grade) or better.

Laucks Testing Laboratories, Inc.
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2.1.3 Column: 60m x 0.25mm x 1.4 11m film thickness, or 30 m x 0.53 mm x 3.0 11m film
thickness or 75 m x 0.45 x 2.55 11m film thickness, fused silica capillary column (1&W
DB-624 or Restek RTx-624 or equivalent).

2.1.4 Purge and Trap: 01 Analytical 4460A and 4560 sample concentrators or equivalent.

2.1.5 Autosampler: Dynatech Precision Sampling PTA-30W/S or equivalent.

2.1.6 GC/MS Interface: Hewlett Packard 59913A jet separator assembly or equivalent.

2.1.7 Mass Spectrometer: Hewlett Packard 5970B or equivalent.

2.1.8 Data System: Teknivent.

2.1.9 Trap: 01 Corporation, Supelco, or equivalent. Examples are listed below:

1) 1 cm 3% SP-2100/Chromosorb W AW, 7} cm Tenax TA, 7.7 cm silica gel 15, 7.7 cm
activated charcoal. Supelco Pt No.:2-1139.

2) VOCARB 3000. 10 cm Carbopack C, 6 cm Carboxen 1000, 1 cm Carboxen 1001.
Supelco Pt No.: 2-1131.

3) VOCARB 4000.8.5 cm Carbopack C, 10 cm Carbopack B, 6 cm Carboxen 1000, 1 cm
Carboxen 1001. Supelco Pt. No.: 2-1143.

2.1.10 Miscellaneous: Assorted gas-tight calibrated syringes, pipettes, 40 mL vials, caps, septa,
sea sand, purge and trap grade methanol, ferrules, pH strips, purge-free DIW,
volumetrics, laboratory oven capable of heating glassware up to 100°C, and assorted
supplies.

2.2 Standards

2.2.1 Overview of Volatile Standards Preparation

2.2.1.1 All standards are made using a high purity purge and trap grade methanol. Every lot
number of methanol is analyzed prior to use to ensure that it is free of volatile organic
contaminants. A record of analysis of an aliquot from each batch is stored for a
minimum of one year.

Laucks Testing Laboratories, Inc.
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2.2.1.2 Two standard logbooks are employed to document all volatile standards. One standard
logbook is maintained for stock solutions prepared from neat materials and to record the
login of certified standards. The other standard logbook is maintained for working
solutions which include solutions procured from commercial sources, as well as those
solutions made in the laboratory. All standards are assigned a unique identifier to enable
cross-referencing of each individual standard back to the supplier's lot number. In
addition, all standards are labeled with the standard concentration, the solvent, date
prepared, expiration date, analyst's initials, and the standard reference number. Refer to
Laucks' SOP on the traceability, documentation, and preparation of standards.

2.2.1.3 All standards must be identified and quantitated prior to use in the laboratory. This is
performed by purchasing certified standard solutions from a commercial supplier that is

•recognized by the EPA and which are traceable to NIST. In addition, standards for the
permanent gases and non-gases are monitored frequently by comparison to the initial
calibration curve. Fresh standards should be prepared if the calibration standard(s) fail
to meet the criteria specified in SW 846. Standards for gases need to be replaced after
one week, or as recommended by the standard manufacturer, unless the acceptability of
the standard can be documented. Standards for the non-gases need to be replaced after
six months or as recommended by the standard manufacturer, unless the acceptability of
the standard can be documented. If the standards meet the criteria for the calibration
standard(s) as specified in SW 846, they are considered acceptable.

2.2.1.4, All standard solutions are stored in the VOA freezer at -1 aoc to -20°C. The stock and
secondary dilution standards are stored in flame-sealed amber ampules (with the
exception of the internal and surrogate standards). The secondary dilution standards are
checked for degradation or evaporation prior to preparing calibration standards.
Secondary dilution standards should be replaced after one week, unless the acceptability
of the standard can be documented. Pre-mixed certified solutions are stored according
to the manufacturers' documented holding time and storage temperature
recommendations. Prior to daily and initial calibration standard preparation, the
standard solutions are removed from the freezer and allowed to warm to room
temperature.

2.2.1.5 Refer to Appendix I for a tabular listing of all standard solutions and their
concentrations. The additional appendix IX compounds (which are only analyzed upon
request) and their standard concentrations are tabulated in Appendix IV.

2.2.2 Preparation of Internal Standards and Surrogate Standards

Laucks Testing Laboratories, Inc.
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If starting with a neat material, a measured amount of the neat chemical is pfaced in a
glass volumetric and diluted to volume with methanol, then stoppered. 125 mg of neat
material is diluted into 25 mL of methanol. This yields an intermediate solution of 5000
Ilg/mL.

Aliquots of the intermediate solutions are taken from the individual internal and
surrogate standards and then combined in a volumetric flask and diluted with methanol
to yield a working standard which contains all compounds at a concentration of 250
Ilg/mL each. This is accomplished by using a gas-tight syringe to transfer each aliquot
of 1.25 mL into 25 mL of methanol. A 1 ilL aliquot ofthis solution is injected via the
autosampler into 5 mL for waters, low and medium level soils (and 25 mL for low level
waters) of sample, resulting in an internal and surrogate standard concentration of 50
Ilg/L (or 10 Ilg/L for low level waters).

Internal Standards Surrogate Standards
-------

Fluorobenzene
Chlorobenzene-d5
1,4-Dichlorobenzene-d4

1,2-Dichloroethane-d4
Toluene-d8
p-Bromofluorobenzene
Dibromofluoromethane

2.2.3 . Preparation of Matrix Spike Solution

2.2.3.1 At a minimum five volatile analytes are used for spiking. Upon request by the client
additional analytes may be used if they are of interest at the site. A certified matrix
spiking solution which contains the five spiking analytes is purchased pre-mixed from a
commercial supplier at a concentration of 2500 Ilg/mL each. This solution is then
diluted in methanol to a concentration of 200 Ilg/mL.

. Matrix Spike Solution Source* Part Number*

1,I-Dichloroethene Restek· 30005
Benzene
Trichloroethene
Toluene
Chlorobenzene

* or equivalent

Laucks Testing Laboratories, Inc.
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2.2.3.2 A 12.5 ~L (2.5 ~L for low level waters) aliquot of this solution is spiked into 50 mL of
sample, resulting in a spiked concentration of 50 ~glL (or 10 ~glL for low level waters)
for each analyte. .

••
Working Concentration

Soils,5 mL Water
200 ~g/mL

Medium Level Soils
200 ~g/mL

25 mL Water
200 ~g/mL

Aliquot

12.5 ~L

12.5 ~L

2.5 ~L

Final Concentration
Volume

50 mL PFW 50 ~glL

50 mL PFW (50 ~glL extract) 5000 ~glL sample

50 mL PFW 10 ~glL

2.2.4 Preparation ofp-Bromofluorobenzene (BFB) Solution

2.2.4.1 The preparation of BFB is similar to that ofthe internal standards and surrogate
standards. Refer to Section 2.2.2 for details.

2.2.4.2 A solution of25 nglL is prepared and stored in flame-sealed amber ampules.

. 2.2.5 Preparation ofInitial Calibration Standards

2.2.5.1 Certified sets of stock solutions which contain all target analytes are purchased pre
mixed from a commercial supplier at a concentration of 2000 ~g/mL each. If additional
target analytes are requested, these analytes may be ordered separately, either in
solution or as a neat material.

2.2.5.2 These solutions are then diluted in methanol to generate standards at concentrations of
200 ~g/mL. This solution is stored in flame-sealed amber ampules.

2.2.5.3 Standards are stored in the VOA freezer at -10°C to -20°C. They are removed prior to
making up the initial calibration standards and are allowed to wann to room
temperature.

2.2.5.4 The initial calibration standards range from 1 ~g/L to 50 ~g/L for low level waters and
3 ~glL to 200 ~glL for soils, and 5 mL water samples for all target analytes with the
exception of the ketones and m,p-xylenes.. Please refer to Appendix I for a tabular
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listing of all analytes and calibration concentrations. The 5 mL water calibration
standards are also employed in the analysis of medium or high level soils, since the
aqueous calibration standards are purged at ambient temperature. Analysis of the solid
matrices in the low level fonnat require a purge temperature of 40° C.

2.2.5.5 The standards are prepared by taking aliquots of the solutions and diluting them into a
volumetric containing PFW. A 40 rnL aliquot is immediately poured into a VOA vial
(or a 5 mL aliquot for the low level soils is placed in a soil vessel) and placed on the
autosampler. Each standard ·concentration is prepared just prior to analysis and any
remaining standard solution is disposed of once the analytical run is initiated.

Solution Source* Part Nurnber*

.~

VOC MIX 1
VOC Mix 2
VOC Mix 3
VOC Mix4
VOC Mix 5
VOC Mix 6
TCL Mix 1
Carbon Disulfide

* or equivalent

Supelco
Supelco
Supelco
Supelco
Supelco
Supelco
Supelco
Supelco

4-8775
4-8777
4-8779
4-8786
4-8797
4-8799
4-8949
4-0363

Low Level Water (25 mL)

Aliq~~ Fina!-Volume _C?nce~~ation~~onceEtrat~_ons

ketones non-ketones ketones
Working Solution

200 ~g/mL

200 ~g/mL

200 ~g/mL

200 ~g/mL

200 ~g/rnL

200 ~g/mL

Aliquot
non
ketones
1.0 ~L

2.5 ~L

.5.0 ~L

12.5 ~L

12.5 ~L

2.5 ~L

5 ~L

12.5 ~L

12.5 ~L

25 ~L

200mL
100mL
100rnL
100rnL
50mL
50mL

1 ~g/L

5 ~g/L

10 ~g/L

25 ~g/L

50 ~glL

5 ~g/L

10 ~g/L

25~g/L

50 ~g/L

100 ~g/L
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Low Level Soil

•
Working Solution

200 Jlg/mL
200 Jlg/mL
200 Jlg/mL
200 Jlg/mL
200 Jlg/mL

Aliquot
non
ketones
1.5 ilL
2.5 ilL
12.5 JlL
5.0 ilL
10.0 ilL

Aliquot
ketones

2.5 JlL
5 ilL
12.5 JlL
5.0 ilL
10.0 ilL

Final Volume

100 mL/50 rnL
50mL
50mL
10mL
10mL

Concentrations
non-ketones

3 JlglL
10 JlglL
50 IlglL
100 Jlg/L
200 Ilg/L

Concentrations
ketones

10 IlglL
20 JlglL
50 IlglL
100 JlglL
200 JlglL

5 mL Water And Medium Level Soil

Working Solution Aliquot Aliquot Final Volume Concentrations Concentrations
------------------_. -------------_._-- -

non- ketones non-ketones ketones
ketones

200 Ilg/mL 1.5 JlL 2.5 JlL 100 mL/50 mL 3 JlglL 10 Ilg/L "."200 Jlg/mL 2.5 ilL 5 ilL 50mL 10 Ilg/L 20 IlglL
200 Jlg/mL 12.5 ilL 12.5 ilL 50mL 50 JlglL 50 Ilg/L
200 Jlg/mL 25 ilL 25 JlL 50mL 100 IlglL 100 JlglL
200 Jlg/mL 50 JlL 50 ilL 50mL 200 IlglL 200 JlglL

2.2.6 Preparation of a Daily Calibration Standard"

2.2.6.1 The concentration of the continuing calibration standard at a level of 10 IlglL for low
level waters, 50 JlglL for low and medium level soils and 5 mL waters, is also the mid
point of the initial calibration curve. This standard is always prepared just prior to
analysis by transferring an aliquot of each of the 200 Ilg/mL multi-component working
solutions into a volumetric containing PFW.

~ Safety precautions & Waste disposal

3.1 Routine Safety Precautions

3.1.1 All standards and samples should be handled as if they are hazardous substances.

3.1.2 Refer to the instrument manufacturer's manual for routine instrument precautions.

Laucks Testing Laboratories, Inc.
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Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component or with
high pressure gas and have the potential to do hann if not used properly.

Electrical shock - All instruments present the possibility of electrical shock. The operator
should take all precautions including ensuring that all instruments are operated with fully
grounded power outlets, turning off the instrument and disconnecting the instrument from
the electrical power supply before working on any electrical components, etc.

3.1.5 Flammable solvents such as methanol are stored in the appropriate solvent locker located
outside the volatile laboratory.

3.1.6 Many analytes are known or suspected carcinogens. Analysts should take the proper
precautions such as wearing gloves when working with suspect samples or high level
standards or solvents. Additionally, a respirator should be worn and a fume hood utilized
for extremely hazardous compounds.

3.2 Waste disposal

3.2.1 Waste solvents and expired standards are disposed of in the appropriate waste solvent
container located in the prep area under the hood.

3.2.2· Solid sample matrices are disposed of in appropriate drums labeled for this specific
purpose where they are routinely picked up by an approved agency for final disposal.

Laucks Testing Laboratories, Inc.



~ Operation procedures

4.1 Analytical Conditions

GC Parameters

Injection Port Temperature
GC/MS Interface Temperature
Initial GC Temperature
Initial Hold Time
Ramp Rate
Final Temperature
Final Time
Carrier Gas Flow
Column Head Pressure

Purge and Trap Parameters

Purge Time
Desorb Time
Bake Time
Desorb Preheat Tempeniture
Desorb Temperature
Purge Flow
Purge Temperature
Desorb Flow Rate

Mass Spectrometer Parameters

Electron Energy
Mass Range
Scan Time
Scan Start Time

Method No:LTL-8265
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: 200°C
: 250°C
: 30°C
: 4 min
: 4°C/min
: 140°C
: 4 min
: 15 mLimin
: 9 psi

: 11 min
: 1 min
: 16 min
: 20°C
: 180°C
: 40 mLimin
: Ambient (40°C for soils)
: 15 mLimin

: 70 volts
: 35 to 300 amu
: 1.4 sec/scan
:O.lmin

Laucks Testing Laboratories, Inc.
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4.2.1

4.3

4.3.1

4.4
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Method Detection Limit Study

Prior to the analysis of any samples, it is necessary to establish method detection limits.
This procedure is fully described in the Laucks SOP for the detennination of method
detection limits. It involves the analysis of 7 replicate samples spiked at a concentration
near the anticipated method detection limit. A Student's T-test is then applied to these
measured values to calculate the MDL.

Method Validation

Prior to the analysis of any samples, it is necessary to validate the method. A method
validation study is perfonned in a similar manner to an MDL study with the exception
that a minimum of 4 replicates are required and the concentration levels are typically 10
50 times the MDL. In the absence of criteria for the initial demonstration of proficiency,
the limits of 70%- 130% can be used.

Instrume.nt Tuning

4.4.1 Prior to the analysis of any samples, blanks, or calibration standards, the instrument must
demonstrate mass calibration and resolution by meeting the established tuning criteria for
BFB.

4.4.2 FC-43 (PFTBA) is used as a mass calibrant. The following ratios are suggested in order
to meet the tuning criteria for BFB:

Ion % of ion 69 Isotope

69 100% 70
131 25-40% 132
219 25-40% 220
414 1-3%

Isotope Abunda~ces -

0.5-1.5%
2.0-4.0%
2.5-5.0%

4.4.3 In addition to the tabulated abundances listed above, other criteria should be reyiewed at
this time.

1) Ion peak widths: The appropriate range is between 0.5 and 0.6 amu. Amu widths
beyond this range can lead to loss of minor isotopes, while insufficient peak widths will
result in decreased sensitivity.

. Laucks Testing Laboratories, Inc.
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2) Leak check: The abundances of ions 18, 28, and 32 (water, nitrogen and oxygen,
respectively) should be less than 5 percent relative to 69. A level greater than 5 percent is
indicative of a leak in the system.

4.4.4 Following the system tuning using FC-43, the GCIMS is then calibrated with BFB. A 2
ilL aliquot (l ilL for low level waters) of 25 ng/IlL of BFB is injected directly into the
GC resulting in a concentration of 50 ng (25 ng for low level waters).

4.4.5 The ion abundances and ratios are checked against the criteria detailed below or
alternatively, other criteria may be used (e.g., CLP, 524.2). IfBFB meets the tuning
criteria, then the system is detennined to be calibrated. IfBFB does not meet the tuning
criteria, the GCIMS is re-tuned with FC-43 as described above.

4.4.6 SW 846 allows for the use of 5 - 50 ng ofBFB. In the absence of specific
recommendations on how to acquire the mass spectrum of BFB from the instrument
manufacturer, SW 846 states that the following approach has been shown to be useful:
the mass spectrum of BFB may be acquired in the following manner. Three scans (the
peak apex scan and the scans immediately preceding and following the apex) are acquired
·and averaged. Background subtraction is required, and must be accomplished using a
single scan no more than 20 scans prior to the elution ofBFB. Do not background
subtract part of the BFB peak. Alternatively, the analyst may use other documented
approaches suggested by the instrument manufacturer.

4.4.7 CLP requires that the three scans (the peak apex scan and the scans immediately
preceding and following the apex) are acquired and averaged. Background subtraction is
required, and must be accomplished using a single scan no more than 20 scans prior to
the elution ofBFB. Do not background subtract part of the BFB peak.

Laucks Testing Laboratories, Inc.
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Mass

50
75
95
96
173
174
175
176
177

Mass

50
75
95
96
173
174
175
176
177
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SW 846 Tuning Criteria
Abundance %

8 - 40% of mass 95
30 - 60% of mass 95
base peak, 100% relative abundance
5 - 9% of mass 95
< 2% of mass 174
> 50% of mass 95
5 - 9% of mass 174
>95%, < 101 % of mass 174
5 - 9% of mass 176

CLP Tuning Criteria

Abundance %

8 - 40% of mass 95
30 - 66% of mass 95
base peak, 100% relative abundance
5 - 9% of mass 95
< 2% of mass 174
50-120% of mass 95
4 - 9% of mass 174
93 -101% of mass 174
5 - 9% of mass 176

4.5 Initial Multi-Point Calibration

4.5.1 The first option is to begin with the simplest approach, the linear model through the
origin using RSDs, as described in section 7.5 of 8000B. In methods where this method
is not appropriate, because the calibration acceptance criteria cannot be met, the next
option of calibration (linear regression) is used. This calibration option is typically used
in fuels because of the elevated response obtained in these analyses. The requirements
for the linear regression model is that R2 be greater than or equal to 0.99. The more
complex calibration option is use of the quadratic curve. This calibration option requires
a minimum of 6 points and is used in cases where the detector doesn't meet calibration
criteria over a wide range. The difficulty with the quadratic is that the intercept may be

Laucks Testing Laboratories, Inc.
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greater than the detection limit. This calibration option exhibits a greater accuracy in the
mid-range, and may demonstrate more extreme responses at the low and high end of the
calibration, and therefore, it is important to dilute samples and extracts so that they are in
the mid-range of the calibration.

4.5.2 For linear calibrations using the RSD~ analyze standard solutions using a minimum of5
different concentration levels. The lowe'st concentration should establish the reporting
limit. The highest concentration should define the upper usable working range of the
detector. Criteria for evaluating these standards are detailed in Section 6.

4.6 Continuing Calibration Verification

4.6.1 A CCV is analyzed once the BFB tuning criteria have been met and the instrument has
been calibrated. Criteria for evaluating a CCV standard are detailed in Section 6.

4.7 . Instrument Blank

4.7.1 The analysis of an instrument blank (IBK) is performed prior to the injection of BFB.
This analysis ensures that there are no volatile organic contaminants in either the purge
and trap sample concentrator or in the autosampler.

4.7.2 Any sample that demonstrates concentrations of target analytes high enough to saturate
the detector must be followed by at least one IBLK, also known as a saturation blank.
This IBLK analysis is performed to prevent any possible carry-over into the subsequent
sample analysis. Evaluation criteria follow the same guidelines set forth for the analysis
of a method blank.

4.8 Method Blank

4.8.1 Immediately following the analysis of the CCV and prior to sample analysis, a method
blank must be analyzed. The analysis of the method blank demonstrates that the
instrument is free of volatile organic contaminants and ensures that the reagent water is
also free of contaminants. Refer to Section 6 for method blank acceptance criteria.

4.9 Sample Analysis

4.9.1 Samples (and associated QC) may be analyzed for up to 12 hours from the inj ection of
BFB. The samples are analyzed subsequent to the calibration standard and method blank
analyses. However, no more than twenty sample analyses are performed in a 12 hour
period. Once all criteria for BFB, the calibration standard, and method blank have been
met, the sample analyses are performed. The aqueous and medium level soil samples are

Laucks Testing Laboratories, Inc.
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analyzed against an aqueous (non-heated purge) calibration curve. The low level soils are
analyzed against a calibration curve employing a heated purge temperature of 40°C.

4.10 Analysis sequence

IBLK (optional)
BFB
CCV
Method blank
Samples and QC

4.11 Sample Preparation

4.11.1 The samples are removed from the VOA refrigerator and are allowed to warm to room
temperature. Aqueous samples which are received in 40 mL vials and low level soil
samples containing the pre-weighed sample aliquot in sodium bisulfate are placed onto
the autosampler carousel. See section 4.11.5 for the preparation of medium soils. The
autosampler transfers a 5 mL, or 25 mL aliquot of sample (or an aliquot of PFW for the
soils) into the autosampler syringe, where it injects 1 ~L of the internal standard and
surrogate standard solution.

4.11.2 The pH of all water and low level soil samples is measured subsequent to analysis in
order to determine if they were preserved adequately without disturbing the integrity of
the sample. The pH values are noted in the instrument logbook.

4.11.3 If the concentration of any target analyte exceeds the initial calibration range, the sample
must be diluted and reanalyzed.

·4.11.4 If aqueous samples require dilutions, they are diluted by one of two methods listed:

1) the samples are diluted with PFW in a volumetric where they are transferred to 40 mL
vials and placed onto the autosampler, or

2) the undiluted samples are placed on the autosampler, where they are diluted with PFW
by the autosampler. Refer to the instrumentation manuals for the complete operation of
the autosampler.

4.11.5 Medium Soils

Laucks Testing Laboratories, Inc.
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4.11.6 The soil sample is gently mixed (no supernatant liquid is removed) and a 5 gram aliquot
(weighed out to the nearest 0.1 g) is transferred to a tared 15 mL vial. 10.0 mL of
methanol is added to the vial. The vial is sealed, then shaken for two minutes. A 1 mL
aliquot is transferred to a GC vial for storage in the dark at 4°C (±2°C). A 100 ~L sample
aliquot per 5 mL of PFW is placed onto the autosampler carousel. The autosampler
transfers a volume of 5 mL of this sample into the autosampler syringe, where it injects 1
~L of the internal standard and surrogate solution.

4.12 Qualitative Identification

4.12.1 Two criteria must be satisfied to verify the identification of target compounds:

1) elution of the sample component within 0.50 minutes of the standard component and,

2) appropriate correspondence between the sample mass spectrum and the standard mass
spectrum.

a) The three ions of greatest relative intensity, or any ions over 30% relative intensity
which are present in the standard mass spectrum must be present in the sample spectrum.

b) The relative intensities of ions must be within 30% between the standard and sample
spectrum.

d) The emphasis of spectral review is on the three major ions. However, if a target
compound cannot be verified by all the criteria listed above, but if, in the technical
judgment of the analyst, the identification is correct, then the analyte will be quantitated,
and reported. Compounds meeting the identification criteria must be reported with their
spectra.

4.12.2 A library search may be performed for the purpose of identifying up to 10 largest non
target analytes also referred to as Tentatively Identified Compounds (TICs) if requested
by the client: The criteria for confirming TICs are listed below.

1) Relative intensities of ions in the reference spectrum> 10% of the most abundant ion
should be present in the sample spectrum.

2) Molecular ions in the reference spectrum should be present in the sample spectrum.

3) The relative intensities for the major ions should agree within 20%.

Laucks Testing Laboratories, Inc.
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4) Ions in the sample spectrum but not present in the standard spectrum should be
reviewed for possible background contamination or coelution.

4.13 Compound Quantification

4.13.1 Target compound concentrations are calculated using the following equations:

Aqueous samples:

Ax x Is x Df
Conc (Ilg / L) = -----=-

AisX ARF x Va

where:

Ax =

Ais =

Is =

ARF =

fi'
Vo =

Df =

Area of the characteristic ion (EICP) of the analyte.
Area of the characteristic ion (EICP) of the internal standard.
Amount of the internal standard (ng).
Average RF from the ambient temperature purge of the initi.al calibration.
Volume of water purged (mL).
Dilution factor. Assume 1.0 for no dilution.

Ax x Is

Low soil (on a dry-weight basis)

Conc (Ilg / kg) =
AisX ARF x WsX D

where:

Ax =

Ais =

Is =

ARF =

Ws =

Area of the characteristic ion (EICP) of the analyte.
Area of the characteristic ion (EICP) of the internal standard.
Amount ofthe internal standard (ng).
Average response factor from the heated purge of the initial calibration.
Weight ofsample added to purge vessel (g).

D = 100 - %Moisture

100

Medium soil (on a dry weight basis)

Laucks Testing LaboratorieS, Inc.
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/ k)
Ax x Is x"Vt xl 000 x Df

Cone (J.lg g = ----------::-
. Ais x ARF x Va X Ws X D

where:

•

Ax =
Ais · =
Is
ARF =
VI
Va =
Ws
Df =

Area of the characteristic ion (EICP) of the analyte..
Area of the characteristic ion (EICP) of the internal standard.
Amount of the internal standard (ng).
Average RF from the ambient temperature purge of the calibration standard.
Total volume of the methanol extract in milliliters (10 mL).
Volume of the methanol extract in microliters added to the reagent water for purging.
Weight of sample added to purge vessel (g).
Dilution factor. Assume 1.0 for no dilution.

~ Reports

5.1.1 See Appendix II for a check list detailing data packet organization.

5.1 Data Packet Organization •
5.2 Quality Control Reports

5.2.1 All results for quality control tests are entered into the lab database. Printouts of all data
entered must be included in the data packet. The routine minimum is a method blank
report, a blank spike report, and a MS/MSD report.

5.3 Control Limits

5.3.1 The laboratory has a computerized database which is used to generate control limits for
various analyses, matrices, and analytes. The control limits define the range in which
99% of all values produced by a system should lie. Because the control limits are updated
periodically, the current control limits for QC analyses have not been defined in this SOP.
A copy of all current control limits are located in Laucks' Control Limits Database.

5.4 Data Qualifying Flags

5.4.1 Sample report results are qualified with data qualifying flags. These flags have the
following definitions:

Laucks Testing Laboratories, Inc.
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Definition

The analyte of interest was not detected, to the limit of detection indicated.

The analyte of interest was detected in the method blank associated with the
sample, as well as in the sample itself. The B flag is applied without regard to
the relative concentrations detected in the blank and sample.

The analyte of interest was detected below the practical quantitation limit. This
value should be regarded as an estimate.

The value reported is derived from the analysis of a diluted sample or sample
extract.

The value reported is based on a sample or sample extract in which the target
\

analyte concentration exceeded the calibration range. The value reported
should be considered an estimate.

Used to denoted the presumptive evidence of a target analyte. This flag is used
when it is not possible to confirm the presence of a compound by the strict
guidelines for mass spectral interpretation, but in the technical judgment of the
analyst, this compound is present.

•

~ Quality Control

6.1 Initial Calibration

6.1.1 Criteria

6.1.1.1 Initial calibration data are evaluated using %RSD and the relative response factors.

Lauch Testing Laboratories, Inc.
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RFs are calculated using the equation:

where:

Ax = Response of target analyte
Ais = Response of internal standard
Cx = Amount of target analyte (ng/mL).
Cis = Amount of internal standard (ng/mL).

%RSDs are calculated using the equation:

SDi
%RSD=-x 100

RFi

where:

Sd j = Standard deviation of the initial calibration points
RFi = Average RF from initial calibration

6.1.2 The System Performance Check Compounds (SPCCs) are checked to determine that the
minimum average relative response factors tabulated below are met, and that the
maximum RSD for each Calibration Check Compound (CCC) is < 30%. The RSD for all
other target analytes should be 5 15%. If the RSD of any target analyte is greater than'
15%, but < 30%, additional calibration options may be used. Alternatively, ifthe mean of
the RSD values for all analytes in the calibration is < 15%, the initial calibration is
considered acceptable. Laucks uses 40% percent as the upper limit for all compounds as
an internal guideline although it is not a requirement of SW 846.

6.1.2.1 The mean RSD criterion applies to all analytes in the standards, regardless of whether or
not they are of interest for a specific project.

6.1.2.2 The data used must be supplied with either a summary of the initial calibration data or a
specific list of those compounds for which the RSD exceeded 15% and the results of the
mean RSD calculation.

Laucks Testing Laboratories, Inc.
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_~~~C Compounds

Chloromethane
1,1-Dichloroethane
Bromofonn
Chlorobenzene
1,1,2,2-Tetrachloroethane

CCC Compounds

Vinyl chloride
1,1-Dichloroethene
Chlorofonn
1,2-Dichloropropane
Toluene
Ethylbenzene

Minimum RF Limit

0.100
0.100
0.100
0.300
0.300

%RSD Limit

<30%
<30%
<30%
<30%
<30%
<30%
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•

6.1.2.3 For Navy samples, an additional criterion of a minimum RRF of 0.005 for all other
reported analytes (with the exception 25 mL purges) has been implemented.

6.1.3 Corrective action

6.1.3.1 If the criteria are not met, additional standards may be analyzed or appropriate
instrument maintenance and analysis of new standards should be perfonned.

6.1.4 Docurrientation

6.1.4.1 Copies of the initial calibration standards and the calculated RRFs and RSDs are stored
with the raw data. If cfiteria are not met, reanalysis of additional standard(s) are noted in
the instrument run log.

6.2 Continuing Calibration Verification

6.2.1 Criteria

6.2.1.1 At the beginning of each 12 hour QC period, a CCV standard is analyzed. The RRF for
each compound is calculated and the percent difference is calculated as follows:

%D = RFi- RFc x 100
RFi

Laucks Testing Laboratories, Inc.
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where:

RF j = Average RF from Initial Calibration
RFc = RF from CCV standard .....

6.2.1.2 The minimum RRFs for the SPCCs must meet the criteria applied in the initial
calibration detailed above. The %D for the CCCs cannot exceed the 20% CCV criteria
as tabulated below.

6.2.1.3 Laucks uses a maximum %D of 40% for all other reported analytes as an internal
guideline, although it is not a requirement of SW 846.

CCC Compounds

1,I-Dichloroethene
Chloroform
1,2-Dichloropropane
Toluene
Ethylbenzene
Vinyl chloride

% D Limit

<20%
<20%
<20%
<20%
<20%
<20%

6.2.2 Corrective action

6.2.2.1 Check calculations, check standard solutions or perform instrument maintenance.
Reanalyze the standard, if this fails, re-do initial calibration.

6.2.3 Documentation

6.2.3.1 Copies of the continuing calibration standards and the calculated RFs and %Ds are
stored with the raw data. If criteria are not met, reanalysis of additional standard(s) are
noted in the instrument run log.

•

0."
, .
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. 6.3 Instrument Blank

6.3.1 Criteria

6.3.1.1 The criteria used are the same as those used for the method blank control limits.

6.3.2 Corrective action

6.3.2.1 If the initial IBLK contains measurable levels of target analytes above one-half the
reporting limit, except where noted below, the system is out of control. The source of
contamination must be identified and corrected. If analysis of an additional IBLK does
not demonstrate that the analytical system if free of contaminant~,then instrument
maintenance such as cleaning the transfer lines or replacing the trap may be required.

6.3.3 Documentation

6.3.3.1 Copies of instrument blank analyses are stored with the sample amilyses raw data. Re
analysis of the method blank and/or maintenance performed is documented in the
instrument run log.

6.4 Method Blanks

6.4.1 Criteria

6.4.1.1 A method blank is used to verify contamination free reagents and apparatus. A method
blank is analyzed following every CCV and prior to sample analysis. The results of the
method blank should be:

6.4.1.2 Laucks criteria for a method blank is less than one-half the RL for each analyte, or less
than 5 percent of the regulatory limit associated with that analyte, or less than 5 percent
of the sample result for the same analyte, whichever is greater for the method blank to

. be acceptable.

6.4.2 Corrective action

6.4.2.1 When this criteria is exceeded, corrective action should be taken to
find/reduce/eliminate the source of this contamination in the method blank. Sample
corrective action may be limited to qualification for blank contamination. When the

. concentrations of any target analytes within the method blank are above one-half of the
reporting limit for the majority of target analytes or above the reporting limit for target

Laucks Testing Laboratories, Inc.
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analytes known to be common laboratory contaminants, the effect this may have had on
the samples will be assessed. If any analyte is found only in the method blank, but not
in any batch samples, no further corrective action may be necessary. Steps shall be
taken to find/reduce/eliminate ths source of this contamination in the method blank.
The case narrative should also discuss the situation. If an analyte is found in the method
blank and some, or all, of the other batch samples, additional corrective action is . .
required to reanalyze the method blank, and any samples containing the same
contaminant. If the contamination remains, the contaminated samples of the batch
would be reprepared and reanalyzed with a new method and batch specific QC samples.
Sporadic cases of contamination may be difficult to control, however, daily
contamination would not be acceptable.Out-of-control surrogate recoveries in the
method blank require reanalysis of the method blank.

6.4.3 Documentation

6.4.3.1 Copies of all method blank analyses are stored with the sample analyses raw data. In
addition, the raw data for the method blank analyses are stored in the laboratory for an
extended period of time. The results for the method blank analyses are reported .
electronically via the laboratory's LIMS database. If criteria are not met, reanalysis of
additional blank(s) are noted in the instrument run log. Outliers are discussed in the
case narrative.

6.5 Blank Spikes

6.5.1 Criteria

6.5.1.1 A blank spike follows the same protocol as a matrix spike analysis except that the
spiking solution is added to an aliquot of PFW (or sand for soil samples) instead of an
actual sample. A method blank with added analytes is a blank spike. A blank spike is
the same as a QC check standard. It is recommended that all target analytes of concern
be spiked into the LCS. A subset of the single-component target analytes can be
substituted for the full list if specified in project-specific contracts or workplans per the
USACOE Shell document.

6.5.2 Corrective action

•.'.

6.5.2.1. The blank spike is used to determine whether a method is in control during sample
preparation and analysis. Sample reanalysis would be triggered by an out of control
blank spike only if the sample surrogate recoveries and MS/MSD spike recoveries
indicated sample processing errors. • ..

Laucks Testing Laboratories, Inc.



6.5.3

6.5.3.1

6.6

6.6.1

6.6.1.1

Method No:LTL-8265
Revision: 2
Date: 04/20/00
Page: 31 of 56
Replaces: 1

Documentation

The raw data for the blank spike analyses are stored in the laboratory for an extended
period of time. The results for the blank spike analyses are reported electronically via
the laboratory's LIMS database. If criteria are not met, reanalysis of additional blank
spike(s) are noted in the instrument run log.

Matrix Spike

Criteria

A sample is chosen at random (unless specified by a client) from the samples to be
analyzed, and an aliquot of spiking solution is added to this sample prior to analysis. A
matrix spike analysis is performed with each analytical batch, up to a maximum of 20
samples. The matrix spike sample is used to evaluate the matrix effect of the sample
upon recovery of the analytes. The recovery of spike analytes is calculated as follows:

ss-s
Recovery = x 100

. SpikedAmount

where:

SS = concentration in spiked sample
S = native concentration in unspiked sample·

6.6.2 Corrective action

6.6.2.1 Samples with spike recoveries outside control limits will be reviewed for possible
corrective action. Corrective action may involve recalculation and/or reanalysis. This
process should also include evaluation of the recovery of surrogate compounds in the
MS sample and recovery of matrix spiking compounds from the blank spike analysis. In
all cases a narrative explanation of the condition is required to detail the corrective
actions taken.

6.6.3 Documentation

6.6.3.1 The raw data for the matrix spike analyses are stored with the sample analyses raw data.
The results for the matrix spike analyses are reported electronically via the laboratory's
LIMS database.

Laucks Testing Laboratories, Inc.
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6.7 Matrix Spike Duplicate

6.7.1 Criteria

. 6.7.1.1 A matrix spike duplicate analysis is performed with each analytical batch, up to a
maximum of 20 samples. The compound recovery criteria are identical to those for the
matrix spike sample. In addition, the matrix spike duplicate is used to measure method
precision. This is done by computing the relative percent difference (RPD) between the
matrix spike and matrix spike duplicate recovery values. This calculation is as follows:

RPD= SI-S2 x 100
(SI + S2) \ 2

where:

S1 = measured concentration for MS sample
S2 = measured concentration for MSD sample

6.7.2 Corrective action

6.7.2.1 If a trend in out-of-control RPD values is observed, the method used must be examined
to determine the source of variance. Once this source is identified, the method must be
changed so that samples can be analyzed with a predictable reproducibility.

6.7.3 Documentation

6.7.3.1 The raw data for the matrix spike duplicate analyses are stored with the sample analyses
raw data. The results for the matrix spike duplicate analyses are reported electronically
via the laboratory's LIMS database. Any out-of-control results are documented in the
LIMS database and/or analytical narrative.

6.8 Surrogate Recovery

6.8.1 Criteria

6.8.1.1 Surrogates are chemically similar compounds added to every sample, method blank, and
QC sample prior to sample processing. They are used to monitor potential sample
processing errors and matrix effects. Surrogate compound recoveries are calculated as
follow:

Laucks Testing Laboratories, Inc.
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Sm
Recovery =- x 100

Sa

where:

Sm =concentration of surrogate measured in'sample
Sa = concentration of surrogate added

6.8.2 Corrective Action

6.8.2.1 Check calculations for possible error. Reanalysis is required for all surrogate recoveries
which exceed the established control limits.

6.8.2.2 Out-of-control surrogate recoveries in the method blank require that the method blank
be reanalyzed. Sample analyses are not performed until all criteria are met in the method
blank analysis. Sample and QC analyses require reanalysis for out-of-control surrogate
recoveries. If the sample reanalyses also demonstrate out-of-control surrogate recoveries
due to matrix interference, this corrective action is discussed in the narrative.

6.8.3 Documentation

6.8.3.1 The surrogate recoveriesfor all samples, blanks, and QC analyses are reported
electronically via the laboratory's LIMS database. If criteria are not met, reanalysis of
for out-of-control' surrogate recoveries are designated by an "RE" in the instrument run
log.

Laucks Testing Laboratories, Inc.
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APPENDIX I

Initial Calibration Concentrations For Low Level (25 mL) Waters (~gIL)

Compound STDI STD2 STD3 STD4 STD5

Dichlorodifluoromethane 1 5 10 25 50
Chloromethane 1 5 10 25 50
Vinyl Chloride 1 5 10 25 50
Bromomethane 1 5 10 25 50
Chloroethane 1 5 10 25 50
Trichlorofluoromethane 1 5 10 25 50
1,1-Dichloroethene 1 5 10 25 50
Acetone 5 10 20 50 100
Carbon disulfide 1 5 10 25 50
Methylene chloride . 1 5 10 25 50
trans-l ,2-Dichloroethene 1 5 10 25 50
1,I-Dichloroethane 1 5 10 25 50

e') Vinyl acetate 1 5 10 25 50
2,2-Dichloropropane 1 5 10 25 50
cis-l ,2-Dichloroethene 1 5 10 25 50
2-Butanone 5 10 20 50 100
Bromochloromethane 1 5 10 25 50
Chloroform 1 5 10 25 50
1,1,1-Trichloroethane 1 5 10 25 50
Carbon tetrachloride 1 5 10 25 50
1,I-Dichloropropene I 5 10 25 50
Benzene 1 5 10 25 50
1,2-Dichloroethane 1 5 10 25 50
Trichloroethene 1 5 10 25 50
1,2-Dichloropropane . 1 5 10 25 50
Dibromomethane 1 5 10 25 50
Bromodichloromethane I 5 10 25 50
cis-l,3-Dichloropropene 1 5 10 25 50
4-Methyl-2-pentanone 5 10 20 50 100
Toluene 1 5 10 25 50
trans-l,3-Dichloropropene 1 5 10 25 50

Laucks Testing Laboratories, Inc.
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Compound STDI STD2 STD3 STD4 STD5
1,1,2-TrichIoroethane 1 5 10 25 50
Tetrachloroethene 1 5 10 25 50
1,3-Dichloropropane 1 5 10 25 50
2-Hexanone 5 10 20 50 100
Chlorodibromomethane ' 1 5 10 25 50
1,2-Dibromoethane 1 5 10 25 50
Chlorobenzene 1 5 10 25 50
1,1 ,1 ,2-Tetrachloroethane 1 5 10 25 50
Ethylbenzene 1 5 10 . 25 50
m,p-Xylene 2 10 20 50 100
o-Xylene 1 5 10 25 50
Styrene 1 5 10 25 50
Bromofonn 1 5 10 25 50
Isopropylbenzene 1 5 10 25 50
Bromobenzene 1 5 10 25 50
1,2,3-Trichloropropane 1 5 10 25 50
1,1,2,2-Tetrachloroethane 1 5 10 25 50
n-Propylbenzene 1 5 10 25 50 '."2-Chlorotoluene 1 5 10 25 50
4-Chlorotoluene 1 5 10 25 50
1,3,5-Trimethylbenzene 1 5 10 25 50
tert-Butylbenzene 1 5 10 25 50
1,2,4-Trimethylbenzene 1 5 10 25 50
sec-Butylbenzene 1 5 10 25 50
1,3-Dichlorobenzene 1 5 10 25 50
1,4-Dichlorobenzene 1 5 10 25 50
p-Isopropyltoluene 1 5 10 25 50
1,2-Dichlorobenzene 1 5 10 25 50
n-Butylbenzene .1 5 10 25 50
1,2-Dibromo-3-chloropropane 1 5 10 25 50
1,2,4-Trichlorobenzene 1 5 10 25 50
Naphthalene I 5 10 25 50
Hexachlorobutadiene 1 5 10 25 50
1,2,3-Trichlorobenzene 1 5 10 25 50

•
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Initial Calibration Concentrations Of Routine Target Analytes For Low And Medium
Level Soils & 5 mL Waters

. Compound (Ilg/L) STD1 STD2 STD3 STD4 STD5

Dichlorodifluoromethane 3 10 50 100 200·
Chloromethane 3 10 50 100 200
Vinyl Chloride 3 10 50 100 200
Bromomethane 3 10 50 100 200
Chioroethane 3 10 50 100 200
Trichlorofluoromethane 3 10 50 100 200
1,1-Dichloroethene 3 10 50 100 200
Acetone 10 20 50 100 200
Carbon disulfide 3 10 50 100 200
Methylene chloride 3 10 50 100 200
trans-1,2-Dichloroethene 3 10 50 100 200
1,1-Dichloroethane 3 10 50 100 200
cis-1,2-Dichloroethene 3 10 50 100 200

~
2-Butanone 10 20 50 100 200
Chloroform 3 10 50 100 200
1,1,1-Trichloroethane 3 10 50 100 200
Carbon tetrachloride 3 10 50 100 200
Benzene 3 10 50 100 200
1,2-Dichloroethane 3 10 50 100 200
Trichloroethene 3 10 50 100 200
1,2-Dichloropropane 3 10 50 100 200
Bromodichloromethane 3 10 50 100 200
cis-1,3-Dichloropropene 3 10 50 100 200
4-Methyl-2-pentanone 10 20 50 100 200
Toluene 3 10 50 100 200
trans-1,3-Dichloropropene 3 10 50 100 200
1,1,2-Trichloroethane 3 10 50 100 200
Tetrachloroethene 3 10 50 100 200
2-Hexanone 10 20 50 ~ 100 200
Chlorodibromomethane 3 10 50 100 200
ChIorobenzene . 3 10 50 100 200
Ethylbenzene 3 10 50 100 200
m,p-Xylene 6 20 100 200 400
o-Xylene 3 10 50 100 200
Styrene 3 10 50 100 200

Laucks Testing Laboratories, Inc.
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Bromoform
1,1,2,2-Tetrachloroethane

STDI
3
3

STD2
10
10

STD3
50
50

STD4
100
100
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STD5
200
200

•

Initial Calibration Concentrations Of
Additional Analytes For Low And Medium Level Soils & 5 mL Waters

Compound (~glL) STDI STD2 STD3 STD4 STD5
1,1,1,2-Tetrachloroethane 3 10 50 100 200
2,2-Dichloropropane 3 10 50 100 200
Bromochloromethane 3 10 50 100 200
1,I-Dichloropropene 3 10 50 100 200
1,2-Dibromoethane 3 10 50 100 200
Dibromomethane 3 10 50 100 200
1,3-Dichloropropane 3 10 50 100 200
Isopropylbenzene 3 10 50 100 200

'.0Bromobenzene 3 10 50 100 200
1,2,3-Trichloropropane 3 10 50 100 200
n-Propylbenzene 3 1.0 50 100 200
2-Chlorotoluene 3 10 50 100 200
4-Chlorotoluene 3 10 50 100 200
1,3,5-Trimethylbenzene 3 10 50 100 200
lert-Buty1benzene 3 10 50 100 200
1,2,4-Trimethylbenzene 3 10 50 0100 200
sec-Butylbenzene 3 10 50 100 200
1,3-Dichlorobenzene 3 10 50 100 200
1,4-Dichlorobenzene 3 10 50 100 200
p-Isopropyltoluene 3 10 50 100 200
1,2-Dichlorobenzene 3 10 50 100 200
n-Butylbenzene 3 10 50 100 200
1,2-Dibromo-3-chloropropane 3 10 50 100 200
1,2,4-Trichlorobenzene 3 10 50 100 200
Naphthalene 3 10 50 - 100 200
Hexachlorobutadiene 3 10 50 100 200
1,2,3-Trichlorobenzene 3 10 50 100 200
lodomethane 3 10 50 100 200
trans-l,4-Dichloro-2-butene 3 10 50 100 200 ."

Laucks Testing Laboratories, Inc.
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APPENDIX II

Data Packet Sequence

1. QC Summary
Surrogate recoveries
MS/MSD summary
Method blank summary
Instrument performance check (tuning)
Internal standard areas and RT summary

2. Sample Data
Target compound results
TICs (if requested)
Chromatogram normalized to nonsolvent peak
Quantitation report
Spectra

3. Standards Data
Initial calibration form
Chromatograms
Quantitation reports

CCV form
Chromatograms
Quantitation reports

4. RawQC
BFB tune spectrum, chromatogram,and tabular listing
Method blank results, TICs, chromatogram, quantitation report, and spectra
MS/MSD results, chromatogram, quantitation report, spectra and' control charts

5. Bench Sheets
Copy of instrument logbook, copy of cac, copy of holding blank analysis

6. Narrative.

7. Electronic Disk Deliverables (EDD) when requested

8. Control charts

Laucks Testing Laboratories, Inc.
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APPENDIX III

Determination of Vinyl Chloride by Selected Ion Monitoring (SIM)

Analytical Conditions:

GC Parameters

••

Injection Port Temperature
GC/MS Interface Temperature
Initial GC Temperature
Initial Hold Time
Ramp Rate
Final Temperature
Final Time
Carrier Gas Flow
Column Head Pressure

Purge and Trap Parameters

Purge Time
Desorb Time
Bake Time
Desorb Preheat Temperature
Desorb Temperature
Purge Flow
Purge Temperature
Desorb Flow Rate

Mass Spectrometer Parameters

Electron Energy
Acquisition Start Time

: 200°C
: 250°C
: 30°C
:omin
: 6°C/min
: 105°C
: 0 min
: 15 mLimin
: 9 psi

: II min
: I min
: 16 min

.: 20°C
: 180°C
: 40 mLimin
: Ambient
: 15 mLimin

: 70 volts
: 0.1 min

Laucks Testing Laboratories, Inc.
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Group I:

M/Z Dwell Time (milliseconds)

61 50
62 400 .
63 50
64 50

Group 2:

49 50
51 50
128 100
129 50

Group 3:

_~~ Dwe1! Time (milliseconds)

65 50
67 50
102 50
104 50

Standards:

Internal Standard: Bromochloromethane
Surrogate: 1,2-Dichloroethane-d4
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APPENDIX IV

Additional Appendix IX Compounds And Their Initial Concentrations
For Low Level (25mL) Waters

Compound* (~g/L) STD1 STD2 STD3 STD4 STD5

Acrolein 10 20 50 100 200
Bromoethane 10 20 50 100 200
Allyl chloride 10 20 50 100 200
Acrylonitrile 10 20 50 100 200
Chloroprene 10 20 50 100 200
Methacrylonitrile 10 20 50 100 200
Ethyl methacrylate 10 20 50 100 200
Methyl methacrylate 10 20 50 100 200
trans-1,4-Dichloro-2-butene 10 20 50 100 200
2-Chloroethylvinyl ether I 10 20 50 100 200

* The calibration range defines the reporting range for these compounds. However, the
reporting limits may change for individual projects, based on MDLs, mass spectral confirmation,
or project-specific requirements.

1 This analyte is not recommended because it decomposes in water, and does not recover in
acidified samples. .

Laucks Testing Laboratories, Inc.
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APPENDIX V

Method 8260 Requirements and Corrective Actions

QA Element Method Laucks Frequency Corrective Documentation
Criterion Criterion Action

Holding Time 14 days from collection. 14 days from N/A N/A HTVR (holding
collection. time violation report).

Tuning Mass Abundance Mass Abundance Every 12 hours. Re-tune instrument Copy of BFB raw
to meet criteria. data and tune criteria

Verification 50 15-40% of 95 50 8-40% of 95 with file.
75 30-60% of 95 75 30-66% of 95

5 - 50 ng BFB
95 100% 95 100%
96 5-9%of95 96 5-9% of95
173 <2%of 174 173 <2%of 174
174 > 50%of95 174 50-120% of 95
175 5-9% of 174 175 4-9% of 174
176 95-101%ofI74 176 93-101%ofI74
177 5-9% of 176 . 177 5-9% of 176
•Alternate tuning criteria • Alternate tuning
may be used criteria may be used.
(e.g.,CLP,524.2).

Initial Minimum of 5 levels 5 levels Initially. Reanalysis of out of Copies of all raw data,

Calibration
with lowest near RL. 1,5, 10,20,50 J.1g1L. control standards. tune file, and Form VI.
%RSO for CCCs < (Ketones

Verification 30%. RF for specs: 5,10,20,50,100 J.1g1L)
chloromethane 0.10 %RSO for CCCs < 30
I,I-dichloroethane 0.10 %. RFs for SPCCs: .
bromoform 0.10 chloromethane 0.10
chlorobenzene 0.30 I,I-dichloroethane 0.10
1,1,2,2-tetrachloroethane bromoform 0.10

0.30 chlorobenzene 0.30
Non-CCCs: all analytes 1,1,2,2-
or average of all analytes tetrachloroethane
=sI5%. 0.30

Non-eCCs: all analytes
or average of all
analytes SI5%.
40%RSO for each
analyte as guideline.

Continuing Mid-level calibration %0 for CCC < 20%, Every 12 hours. Reanalyze for analytes Copies ofraw data and
standard every 12 hours. that exceed the control Form VII.

Calibration RF for SPCCs same as %0 for all other limits.

Verification initial. RF for CCCs compounds < 40% as
must be < 20% O. laboratory guideline.

Internal Fluorobenzene, Fluorobenzene, Every sample. Reanalyze all samples IS areas and RTs are

Standards
chlorobenzene-d5, 1,4- chlorobenzene-d5 and that do not meet these submitted on Form 8,
dichlorobenzene-d4, 1,4-dichlorobenzene- criteria. and included in data
recommended. d4. RT must be ± 30 package.

seconds from last
calibration; area must
be 50 to 100%.

Laucks Testing Laboratories, Inc.
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QA Element Method Laucks Frequency Corrective Documentation
Criterion Criterion Action

Method Blank! One method blank per < 1/2 Reponing limit One method blank per Evaluate, qualify. Copies of raw data

Instrument
extraction batch (up to for all analytes, except QC period, following filed, and reponed
20 samples) or when for methylene chloride, the CCY, prior to electronically. Daily

Blank there is a change in acetone < reponing sample analysis. control chans for all
reagents, whichever is limit. Typically, an method blanks are
more frequent. instrument blank is recorded.

analyzed prior to tuning
the instrument.

Surrogate 4-bromofl uorobenzene, 1,2-dichloroethane-d4, Every sample. Reanalysis if surrogate Surrogates that exceed
dibromofluoromethane toluene-d8,4- recoveries exceed the the control Iimits are

Standards I,2-dichloroethane-d4 or bromofluorobenzene, established control documented in
toluene-d8 and limits. associated file.
recommended. Compare dibromofluoromethane.
%R to laboratory Percent recoveries must
established limits. meet established

laboratory control
limits.
See QC database for
control limits.

Quality Control One MSIMSD per 20 Blank spike recoveries One MS/MSD per 20 Reanalysis of MS/MSD Blank spike and
samples or each batch of and RPDs must meet samples. A blank spike. unless matrix effect has MSIMSD recoveries
samples, whichever is control limits is analyzed every QC already been are stored
more frequent. established by period. demonstrated. This can electronically. Raw
Compare % recovery to laboratory. be determined by data is stored with file._,
laboratory established MSIMSD recoveries comparing with the Out of control ev.,',.
limits. are allowed to be out if blank spike recoveries. are notated in file.

due to matrix effect.
,See QC database for
control limits.

Qualitative All ions> 10% intensity All ions> 10% For identifying all Copies of all mass

Identification
must be ± 20% of intensity must be ± target analytes in each spectra stored with
standard; ± 0.06 RRT 20% of standard; ± 0.50 sample. data.
units of standard RRT. min. of standard RT.

.'."
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QA Element Method Laucks Frequency Corrective Documentation
Criterion Criterion Action

Sample pH Q with HCL for pH ~2 with HCL for All water and low level If the water and low pH of all water samples
waters. pH ~ 2 with waters. soil samples. level soil samples are and low level soils,

Preservation sodium bisulfate for low pH Q with sodium not acid-preserved, this where not preserved to

and Storage level soils. Medium bisulfate for low level is narrated in final a pH of ~2, noted in
soils: zero headspace, soils. Medium soils: repon. instrument logbook.
methanol, or EnCorent zero headspace,
sampler. methanol, or EnCorent

sampler.
Store at 4 0 C.

Store at 40 C.

Standard Stock standards (except Stock standards (except All standard data

Solution
gases): 6 months. Store gases): 6 months. recorded in standard
between -10 to -200 C in Gas stock standards: 2 logbook.

Expiration teflon-sealed liners and months. Stored at _100

amber bottles with to -200 C .
minimal headspace,
protect from light.

Calibration standards:
Stock gas standards: 2 daily.
months. Storage
conditions same as stock All standards sealed in
standards. flame-sealed ampules:

2 years (not to exceed
Cal ibration standards: parent expiration date).
daily.

Field Sample 2 40 mL vials with zero Waters:4 40 mL vials Bottles received by
headspace. with zero headspace. laboratory documented

Amount Soils: vials, with zero Soils: 2 oz vials, with electronically.
headspace, or a sample zero headspace, or a
aliquot in 40 mL vial. sample aliquot in 4-40
Glass container, septum- mLvial.
sealed screw-caps. Glass container,

septum-sealed screw-
caps.

Applicability Groundwaters, soils,
sediments, sludges, non-
water miscible wastes
and others.

Laucks TestingLaboratories, Inc.
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APPENDIX VI

Method 8260B Flow Chart
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APPENDIX VII

Method 8260 Target Analytes

Dichlorodifluoromethane Chloromethane
Vinyl Chloride Bromomethane
Chloroethane Trichlorofluoromethane
1,I-Dichloroethene Acetone
Carbon disulfide Methylene chloride
trans-l,2-Dichloroethene 1,I-Dichloroethane
1,1,2,2-Tetrachloroethane 2,2-Dichloropropane
cis-l,2-Dichloroethene 2-Butanone
Bromochloromethane Chloroform
1,1,1-Trichloroethane Carbon tetrachloride
1,1-Dichloropropene Benzene
1,2-Dichloroethane Trichloroethene
1,2-Dichloropropane Dibromomethane
Bromodichloromethane cis-l,3-Dichloropropene
4-Methyl-2-pentanone Toluene
trans-l,3-Dichloropropene 1,1,2-Trichloroethane
Tetrachloroethene 1,3-Dichloropropane
2-Hexanone . Chlorodibromomethane
1,2-Dibromoethane ChIorobenzene
1,1,1,2-Tetrachloroethane Ethylbenzene
m,p-Xylene o-Xylene
Styrene Bromoform

APPENDIX VIII

Method 8260 Optional Analytes for Low Level (25 mL) Water Analyses

Isopropylbenzene Bromobenzene
1,2,3-Trichloropropane 2-Chlorotoluene
n-PropyIbenzene 1,3,5-Trimethylbenzene
4-Chlorotoluene 1,2,4-Trimethylbenzene
tert-Butylbenzene 1,3-Dichlorobenzene
sec-Butylbenzene p-IsopropyItoIuene

Laucks Testing Laboratories, inc.
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Method 8260 Optional Analytes for Low Level (25 mL) Water Analyses

1,4-Dichlorobenzene n-Butylbenzene
1,2-Dichlorobenzene 1,2,4-Trichlorobenzene
1,2-Dibromo-3-chloropropane Hexachlorobutadiene
Naphthalene 1,2,3-Trichlorobenzene
Vinyl acetate

Appendix IX

Additional Appendix IX Compounds (25 mL)

Acrolein Bromoethane
Allyl chloride Acrylonitrile
Chloroprene Methacrylonitrile
Methyl methacrylate trans-l,4-Dichloro-2-butene
2-Chloroethylvinyl ether Ethyl methacrylate
Iodomethane

APPENDIX X

Target Analytes And Their Associated Internal Standards

Fluorobenzene Chlorobenzene-d5 1,4-Dichlorobenzene-d4
Dichlorodifluoromethane Toluene IsopropyIbenzene
Chloromethane trans-l ,3-Dichloropropene Bromobenzene
Vinyl Chloride 1,1,2-Trichloroethane 1,2,3-Trichloropropane
Bromomethane Tetrachloroethene 1,1,2,2-Tetrachloroethane
Chloroethane 1,3-Dichloropropane n-Propylbenzene
Trichlorofluoromethane 2-Hexanone 2-Chlorotoluene
1,1-Dichloroethene Chlorodibromomethane 4-Chlorotoluene
Acetone 1,2-Dibromoethane 1,3,5-Trimethylbenzene
Carbon disulfide Chlorobenzene tert-Buty1benzene
Methylene chloride 1,1,1,2-Tetrachloroethane 1,2,4-Trimethylbenzene
trans-l,2-Dichloroethene Ethylbenzene sec-Butylbenzene
1,1-Dichloroethane m,p-Xylene 1,3-Dichlorobenzene
Vinyl acetate o-Xylene 1A-Dichlorobenzene

Laucks Testing Laboratories, Inc.
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Fluorobenzene Chlorobenzene-d5 1,4-Dichlorobenzene-d4
2,2-Dichloropropane Styrene p-Isopropyltoluene
cis-l,2-Dichloroethene Bromoform 1,2-Dichlorobenzene
2-Butanone n-Butylbenzene
Bromochloromethane 1,2-Dibromo-3-chloropropane
Chloroform 1,2,4-Trichlorobenzene
1,1,1-Trichloroethane Naphthalene
Carbon tetrachloride Hexachlorobutadiene
1,1-Dichloropropene 1,2,3-Trichlorobenzene
Benzene
1,2-Dichloroethane
Trichloroethene
1,2-Dichloropropane
Dibromomethane
Bromodichloromethane
cis-l,3-Dichloropropene
4-Methyl-2-pentanone

Lauch Testing Laboratories. Inc.
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Additional Appendix IX Compounds And Associated Internal Standard

Fluorobenzene (IS) Chlorobenzene-d5
.Acrolein Ethyl methacrylate
Bromoethane
AllyI chloride
Acrylonitrile
Chloroprene
Methacrylonitrile
Methyl methacrylate
trans-I,4-Dichloro-2-butene
Iodomethane
2-Chloroethylvinyl ether

Laucks Testing Laboratories, Inc.
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APPENDIX XI

Target Analytes And Their Quantitation Ions

Compound Primary Quant Secondary
Ions· Quant Ions·

Dichlorodifluoromethane 85 87
Chloromethane 50 52
Vinyl Chloride 62 64
Bromomethane 96 94
Chloroethane 64 66
Trichlorofluoromethane 101 103
1,I-Dichloroethene 96 61,63
Acetone 43 58
Carbon disulfide 76 78
Methylene chloride 84 ·86
trans-1,2-Dichloroethene 96 98,61
1,1-Dichloroethane 63 65,83
2,2-Dichloropropane 77 97
cis-l,2-Dichloroethene 96 98,61
2-Butanone 43 57
Bromochloromethane 128 49,130
Chloroform 83 85
1,1,1-Trichloroethane 97 99,61
Carbon tetrachloride 117 119
1,I-Dichloropropene 75 77,110
Benzene 78 -
1,2-Dichloroethane 62 98
Trichloroethene 95 97,130,132

1,2-Dichloropropane 63 112

Dibromomethane 93 95,174

Bromodichloromethane 83 85,127

cis-l,3-Dichloropropene 75 77

4-Methyl-2-pentanone 43 58,85

Toluene 92 91

Laucks Testing Laboratories, Inc.
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Compound Primary Quant Secondary
Ions* Quant Ions*

trans-I,3-Dichloropropene 75 77

1,1,2-Trichloroethane 83 97,85

Tetrachloroethene 166 164

1,3-Dichloropropane 76 78

2-Hexanone 43 58,100
Chlorodibromomethane 129 208,206
1,2-Dibromoethane 107 109

Chlorobenzene 112 114

1,1,1,2-Tetrachloroethane 131 133
Ethylbenzene 91 106
m,p-Xylene 106 91
o-Xylene' 106 91
Styrene 104 78
Bromoform 173 175
Isopropylbenzene 105 120
Bromobenzene 156 158
1,2,3-Trichloropropane 75 77
1,1,2,2-Tetrachloroethane 83 85
n-Propylbenzene 120 91
-2-Chlorotoluene 126 91
4-Chlorotoluene 91 126
1,3,5-Trimethylbenzene 105 120
tert-ButyIbenzene 91 134,119
1,2,4-Trimethylbenzene 105 120'
sec-ButyIbenzene 105 134

Laucks Testing Laboratories, Inc.
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Compound Primary Quant Secondary
Ions* Quant ions*

1,3-Dichlorobenzene 146 148,111

1,4-Dichlorobenzene 146 148,111
p-Isopropyltoluene 119 134,91
1,2-Dichlorobenzene 146 148,111
n-Butylbenzene 91 92
1,2-Dibromo-3-chloropropane 75 155,157
1,2,4-Trichlorobenzene 180 182
Naphthalene 128 -
Hexachlorobutadiene 225 223,227
1,2,3-Trichlorobenzene 180 182

AdiJitional" Appendix IX Compounds And Their Quantitation Ions

Compound Primary Quant Secondary
Ions* Quant Ions*

Acrolein 56 55,58
Bromoethane 108 -
Allyl chloride 41 78
Acrylonitrile 53 52,51
Chloroprene 53 51
Methacrylonitrile 41 39
Ethyl methacrylate 69 -
Methyl methacrylate 41 39
trans-l,4-Dichloro-2-butene 53 75
VinyI acetate 43 86

Iodomethane 142 127

Vinyl acetate 43 86

2-Chloroethylvinyl ether 63 65

* Primary and secondary quantitation ions assigned by Laucks may be slightly different than
those recommended in SW 846, in order to avoid interference.

Laucks Testing Laboratories, Inc.
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APPENDIX XII

Target Analytes, Their Elution Order And Standard Mixes

Compound Standard Mix
Dichlorodifluoromethane 6
Chloromethane 6
Vinyl Chloride 6
Bromomethane 6
Chloroethane 6
Trichlorofluoromethane 6
Acrolein 8
1,I-Dichloroethene 5
Acetone 7
Iodomethane 9
Bromoeth~e 10
Carbon disulfide 11
Allyl Chloride 12
Methylene chloride 5
trans-l,2-Dichloroethene 5
Acrylonitrile 13
l,l-Dichloroethane 4
Vinyl acetate 14
Chloroprene 15
2,2-Dichloropropane 4
cis-l ,2-Dichloroethene 5
2-Butanone 7
Methacrylonitrile 12
Bromochloromethane 4
Chloroform 4
1,1,1-Trichloroethane 4
Carbon tetrachloride 4
l,l-Dichloropiopene 3
1,2-Dichloroethane-d4 (surr) 18
Benzene 2
1,2-Dichloroethane 3

Laucks Testing Laboratories, Inc.
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Compound Standard Mix
Trichloroethene 3
1,2-Dichloropropane 3
Dibromomethane 4
Methyl methacrylate 12
Bromodichloromethane 5
2-Chloroethylvinyl ether 16
cis-l ,3-Dichloropropene 3
Ethyl methacrylate 12
4-Methyl-2-pentanone 7
Toluene-d8 (SUIT) 18
Toluene 2
trans-l,3-Dichloropropene 3
1,1,2-Trichloroethane 3
Tetrachloroethene 4
1,3-Dichloropropane 3
2-Hexanone 7
Chlorodibromomethane 5
1,2-Dibromoethane 3
Chiorobenzene 1
1,1,1,2-Tetrachloroethane 3
Ethylbenzene 2
m,p-Xylene 1,2
o-Xylene 1
Styrene 2
Bromofonn 4
Isopropylbenzene 1
4-Bromofluorobenzene (surr) 18
Bromobenzene 2
1,2,3-Trichloropropane 3
1,1,2,2-Tetrachloroethane 3
n-Propylbenzene 1
trans-l,4-Dichloro-2-butene 17
2-Chlorotoluene 1
4-Chlorotoluene 1
1,3,5-Trimethylbenzene 2
tert-Butylbenzene 1
1,2,4-Trimethylbenzene 2

Laucks Testing Laboratories, Inc.
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Compound Standard Mix
sec-Butylbenzene 1
1,3-Dichlorobenzene 1
1,4-Dichlorobenzene 1
p-IsopropyItoluene 2
1,2-Dichlorobenzene 1
n-Butylbenzene 2
1,2-Dibromo-3-chloropropane 3
1,2,4-Trichlorobenzene 2
Naphthalene 2
Hexachlorobutadiene 3
1,2,3-Trichlorobenzene 2

•

Key:

1 = Supelco VOC Mix 1
3 = Supelco VOC Mix 3
5 = Supelco VOC Mix 5
7 = Supelco TCL Mix 1
9 = Supelco Single std
11 = Supelco single standard
13 = Supelco single std
15 = Neat Material
17 = Supelco Single standard

2 = Supelco VOC Mix 2
4 = Supelco VOC Mix 4
6 = Supelco VOC Mix 6
8 = From neat
10 = Chern Service Single· Standard
12 = Supelco 8240B Mix 7
14 = Supelco single standard
16 = Supelco Single standard
18 = Neat material

."

At the time of this writing, these are the current standard solutions used for the calibration
standards. However, these standards may change due to Vendor supply or project-specific
requirements.

Laucks Testing Laboratories, Inc.
•
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1. Introduction and Scope

1.1 Method Description

1.1.1 This method is used for the determination of semivolatile organic analytes in aqueous,
soil, sediment, and other matrices. This SOP follows SW-846 Method 8270D except for
the specific deviations listed below or outlined in a project's specific QAPP.

1.1.2 This method is restricted to use by, or under the supervision of, analysts experienced in
the use of gas/liquid/chromatography/mass spectroscopy and in the interpretation of
chromatograms and mass spectra. Each analyst performing this method must have
demonstrated the ability to perform the described chromatographic analysis and/or data
interpretation.

1.2 Method Deviations & Comments

1.2.1 The following items represent deviations and comments of Method 8270D,as published,
which are followed a~ standard operating procedure in the performance of this method at
Laucks:

1.2.1.1 Method 3640A (Gel Permeation Chromatography cleanup) is utilized routinely for all
soil/sediment sample extracts. OPC cleanup is performed on aqueous sample extracts as
deemed necessary.

1.2.1.2 The initial calibration has been increased from five to six concentration levels in order
to demonstrate linearity for all target analytes and to provide a low-level standard that
will act as the reporting limit as outlined in the method.

1.2.1.3 The concentration of internal standards added to all sample extracts and calibration
standards has been decreased from 40 ng/JlL per compound to 20 ng/JlL in order to
accommodate 2 JlL injection volumes as allowed by the method. This adjustment keeps
the total nanograms injected the same and prevents overloading the analytical column.

1.2.1.4 Lauck's uses a relative response factor for all analytes. The method specifies that if the
average RSD of all analytes for the initial calibration is :::;15%, then the RRF may be
used for individual analytes with RSDs > 15%. This method option will be used if any
analyte's RSD exceeds 15% in the initial calibration. However, Laucks uses an internal
guideline of 40 percent as an upper limit.

1.2.1.5 CLP Statement of Work, OLM03.1, DFTPP tuning criteria has been substituted as
allowed by the method. Tuning criteria are listed in Appendix II.

.--

- - . - c'"",,'oz:=i:::::=================-====o:o.==-======-==a:z:::""""",,~~=:==-===== _
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1.2.1.6 All standards are stored at less than -1 ooe or by the manufacturer's recommendation.
Sample extracts are stored at 4°C ±2°C.

1.2.1.7 The surrogate and matrix spikes will be added to the sample such that the final amount
injected from normally concentrated samples is 100 ng for the base/neutral compounds
and 150 ng for the acids. Acids will not be injected at 200 ng per injection to prevent
exceeding the highest calibration standard of 160 ng:

1.3 Sample Collection, Sample Storage, Holding Times

1.3.1 Samples are normally collected in glass containers with Tenon-lined caps. All samples
and sample extracts are stored at 4°e ± 2°C. Water samples must be extracted within 7
days of collection. Soil samples must be extracted within 14 days of collection. All
sample extracts must be analyzed within 40 days of sample preparation.

104 Definition of Temis

104.1 This section defines terms and acronyms as they are used in this SOP. Other terms, such
as MS/MSD or method blank, are not defined here since it is assumed that the user of this
SOP already understands their more general meaning.

Laucks Testing Laboratories. Inc.
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A background free matrix (DIW for water, clean sand for
soils/sediments) to which known amounts or target analytes and
surrogates are added each time sample extracts are prepared.
Blank spikes are required on all HAZWRAP and NFESC work. In
the context of this SOP, a blank spike is the same as a QC check
standard.

Calibration Check Compound. A compound of analytical interest
whose RRF in the CCV is compared to the average RRF from the
initial calibration. The % difference must be less than the value
specified in the method for the CCV to be considered valid. CCCs
must also meet maximum %RSD criteria in an initial calibration.

Continuing calibration verification. This is the same acronym used
in the CLP program. This is a standard injected at some prescribed
frequency during the analysis sequence to determine whether the
instrument has remained in calibration.

CLP

DIW

IPCS

Contract Laboratory Program. The USEPA program that contracts
with laboratories to provide laboratory services. The term has
come to mean a much broader set of methods and deliverables. In
the context of this SOP, CLP means procedures or operations
which are detailed in the CLP contract and which are extended to a
broader working definition.

Deionized water. Lab reagent water. Organic-free water. Since the
systems used to provide DIW at Laucks all contain carbon
polishing filters, they are capable of providing organic-free water
for use in method blanks and method blank spikes.

Instrument Performance Check Solution. A solution containing at
a minimum DFTPP, pentachlorophenol, benzidine, and p,p'-DDT.
The IPCS is analyzed at the start of a 12 hour QC period in order
to verify DFTPP tuning criteria and evaluate column tailing
factors. There are no specified tailing factor criteria in the .
published method, however, tailing factors should not exceed 4.0 .

••
Laucks Testing Laboratories•. Inc.
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Internal Standard

MDL

MDL Standard

QC Period

RF
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A compound added to every standard, blank, matrix spike, matrix
spike duplicate, and sample extract at a know concentration, prior

. to analysis. Internal standards are used as the basis for quantitation
of target compounds.

Method detection limit. The lowest concentration in a sample
which will yield a positive result that is greater than zero at a
known level of confidence. MDLs are empirically determined by
Laucks.

Method detection limit standard. A standard prepared so that the
concentrations of the target analytes are approximately 4x the
empirically determined MDLs on an extract basis. This standard is
used to verify that the instrument is capable of detecting the target
analytes on an ongoing basis.

Quality control period. An analysis sequence initiated by the
injection of one or more standards, followed by sample extracts. A
QC period is 12 hours starting with the injection of the CCV
standard or DFTPP performance evaluation.

Response Factor. The measure of the mass spectral response of an
analyte compared to its internal standard. Response factors are
determined by analysis of standards and are used in the calculation
of concentrations of analytes in samples. RF is determined by the
following equation:

RF= AxXC.,
Ai.'XCx

where:

Ax - Area of target analyte primary ion
Cis - Concentration of internal standard
Ais - Area of internal standard primary ion
C~ - Concentration of target analyte

Loucks Testing Laboratories, Inc.
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Relative standard deviation or percent relative standard deviation.
The ratio of the standard deviation of a set of values to the mean of
the set of values. A measure of the similarity of the values one to
another.

Retention time. The time (in minutes) at which a target analyte
elutes from the GC column.

A set of sample extracts and standard soiutions injected into an
instrument in a chronologically continuous group. See also QC
period.

SPCC

EICP

SurrQgate

System Performance Check Compound. A compound of analytical
interest whose relative response factor (RRF) is monitored in the
CCV for signs of chromatographic degradation. SPCCs generally
have low RRFs and tend to decrease in response as the
chromatographic system begins to deteriorate. They must meet a
minimum RRF for initial and continuing calibrations.

Extracted ion current profile-a plot of ion abundance versus time
(or scan number) for ion(s) of specified mass(es).

Compounds added to every standard, blank, matrix spike, matrix
spike duplicate, and sample extract at a known concentration; used
to evaluate extraction and analytical efficiency by measuring
recovery. Surrogates are brominated, fluorinated, or isotopically
labeled compounds not expected to be detected in environmental
samples.

••

2. Equipment List and Standards

2.1 Chromatographic System

Gas Chromatograph:
Carrier Gas:
Column:

Automatic Sampler:
GCIMS Interface:

Hewlett Packard 5890 I or II
Helium 99.999% (ultra purity) or better
30 m x 0.25 mm x 0.25 ~ capillary column (Restek RTX-5 or
equivalent)
Hewlett Packard 7672A with 19405A and 3396A controllers
Capillary direct to the ion source of the mass spectrometer,
fixed temperature ••••
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Mass Spectrometer:
Data System:
Miscellaneous:

Note:

2.2 Standards
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Hewlett Packard 5970B
Teknivent
Assorted syringes, vials. caps, septa. injection port liners.
ferrules. etc.
All of the above equipment may be substituted with equivalent
or better equipment

•

2.2.1 Preparation of Semivolatile Standards

2.2.1.1 All standards prepared from this operating procedure must be logged into one of two
standards preparation logbooks. One is maintained for stock solutions prepared from
neat chemicals; the other is maintained for all working solutions. These logbooks are
kept in the GC/MS semivolatile working area. When a standard is made, a solution
number is assigned to it. This solution number is unique and will be used to track and
identify the standard every time it is analyzed.

2.2.1.2 An example of the solution nomenclature used is a working ABN standard prepared on
11/13/91. The solution number assigned was MS 2-77-2. This label represents the
following:

MS Solution was made and used as a Mass Spec standard.
2 Solution was logged into standard book #2.
77 Page number on which solution has been recorded.
2 This denotes the second entry on page 77.

2.2.1.3 All standards must also be verified both qualitatively and quantitatively in order to
satisfy EPA requirements for traceability. This may be accomplished by purchasing
solutions which have been fully documented by a commercial vendor.

2.2.2 Preparation ofIntemal Standard Solution (ABN IS MIX @ 2000 ug/mL).

Internal standards .
1,4-Dichlorobenzene-d4
Naphthalene-d8
Acenaphthene-d10
Phenanthrene-d10
Chrysene-d12
Perylene-d 12

Laucks Testing Laboratories, Inc.
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Commercially prepared and certified internal standard solution is purchased at a
concentration of 2000 I-lg/mL and is used undiluted. This standard is monitored for
degradation by eyaporative losses. The standard should be replaced when the area
counts increase more than 15% from when it was freshly opened. This standard is kept
at -10°C until put into use. Once opened, the standard is kept at room temperature to
avoid having the less soluble compounds fall out of solution. A new ampule of internal
standard is used with a new CCY standard. which is prepared on a weekly basis..

Preparation of Surrogate Standards

Surrogate compounds
2-Fluorophenol
Phenol-d5
2-Chlorophenol-d4
2,4,6-Tribromophenol
1,2-Dichlorobenzene-d4
Nitrobenzene-d5
2-Fluorobiphenyl
p-Terphenyl-dI4

2.2.3.1 Surrogate stock solutions are prepared by dissolving 100 mg of each analyte in 10 mL
of methanol resulting in a stock solution with a concentration of 10,000 I-lg/mL. The one
exception is p-terphenyl-d.l4 which is prepared by dissolving 50 mg in 10 mL of 50:50
benzene/methylene chloride for a final concentration of 5000 I-lg/mL.

2.2.3.2 An aliquot of each stock solution is diluted 1:200 (1: 100 for p-terphenyl-dI4) in
methylene chloride and analyzed by the GCIMS department before they are
incorporated into working solutions. The stocks must be within 80% - 120% of the
expected value of 50 ng/I-lL to be considered usable.

2.2.3.3 5 mL of each of the base/neutral surrogate stock solutions (lO mL of the p-terphenyl
d14) and 7.5 mL of each of the acid surrogate solutions are mixedand diluted in
methanol to a final volume of 500 mL to make a working solution of 100 I-lg/mL for the
base/neutral surrogates and 150 I-lg/mL for the acid surrogates. An aliquot of the
working solution is diluted 1:5 in methylene chloride and analyzed by the GelMS
department. The working solution must be within 80% - 120% of the expected values of
30 ng/IlL for the acid surrogates and 20 ng/IlL for the base/neutral surrogates before
they are put into use by the extractions department.

2.2.3.4 Commercially prepared and certified surrogate solution may be purchased and used in •.
place of the above described solutions at the discretion of the laboratory.

Laucks Testing Laboratories, Inc.
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2.2.4' Preparation of Matrix Spike Standards

Matrix spike compounds
Phenol
2-Chlorophenol
lA-Dichlorobenzene
N-Nitroso-di-n-propylamine
1,2,4-Trichlorobenzene
4-Chloro-3-methylphenol
Acenaphthene
2,4-Dinitrotoluene
4-Nitrophenol
Pentachlorophenol .
Pyrene

2.2.4.1 Stock and working solutions of all matrix spike compounds utilized are prepared and
verified in the same manner as surrogate standards. The final concentration of the acid
compounds will be 150 ~g/mL and the base/neutral compounds will be at a
concentration of 100 ~glmL.

2.2.4.2 Commercially prepared and certified spiking solution may be purchased and used in
place of the above described solution.

2.2.5 Preparation of DFTPP Solution

2.2.5.1 Prepare a solution ofDFTPP (Decafluorotriphenylphosphine) at a concentration of 5000
~g/mL in acetone. Store this solution in amber screw-cap vials in the freezer. The vial in
use may be stored at room temperature.

2.2.5.2 Commercially prepared and certified DFTPP solution may be purchased and used in
place of the above described solution. This solution and working standards made from it
are kept at -lO°C.

2.2.6 Preparation of Calibration Standards

2.2.6.1 Calibration standards are prepared in methylene chloride from stock solutions which are
purchased from a commercial source (e.g., Supelco or Restek). If an analyte required for
calibration is not present in an available mixed solution, laboratory-prepared stock
solutions which have been verified by GC/MS may be used. Laboratory prepared stock .
solutions should be tested against independent reference standards when they are
available.

Laucks Testing Laboratories, Inc.
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2.2.6.2 Calibration standards are prepared at six concentration levels (5, 10,25,40, 60 and 80
ng/IJ.L). Each calibration standard contains all compounds of interest, surrogates, and
internal standards. The internal standards are added so that they are present in all
calibration standards at a concentration of 20 ng/IJ.L each.

2.2.6.3 Through repetitive preparation of mixed semivolatile standards, it has been documented
that benzidine is unstable when combined in working solutions with other semivolatile
target compounds. Therefore, benzidine standards are prepared individually in the same
manner as the multi-component stock and standard solutions.

2.2.7 Preparation of ABN200 stock solution

2.2.7.1 Assemble the following solutions in order to prepare a combined stock solution which
will contain all analytes of interest at a concentration of 200 IJ.g/mL each:

Analyte Mix Vendor Stock # Mix # (a)

TCL Base-Neutrals Mixl Supelco #4-8900 (l)
TCL Base-Neutrals Mix2 Supelco#4-8120 _(2)
TCL Benzidines Mix Supelco #4-8906 - (3)
TCL Hazardous Substances Mixl Supelco #4-8907 (4) .:-:
TCL Hazardous Substances Mix2 Supelco #4-8908 (5)
TCL Phenols Mix Supelco #4-8904 (6)
TCL Polynuclear Aromatic Hydrocarbons Mix Supelco #4-8905 -(7)
Acid Surrogate Mix Supelco #4-7261 (8)
BIN Surrogate Mix Supelco #4-7262 (9)
Pyridine Supelco #48305-U (l0)

(a) Refers to Appendix I standard solution information
Note: 1,2-diphenylhydrazine is detected as azobenzene. Azobenzene may be substituted
for 1,2-diphenylhydrazine as it is in many commercially purchased calibration mixes.
Note: If performing additional analytes such as Appendix IX, the calibration stock and
solutions are prepared separately. See Appendix IX of this SOP for details.

2.2.7.2 The vendor and catalog numbers provided are for reference only. 'Other vendor's
certified solutions may be substituted.

2.2.7.3 Coinbine appropriate amounts of all solutions in a.clean, silanized volumetric flask (l0
mL capacity) so that all analytes are present at 200 IJ.g/mL. Dilute to volume with
methylene chloride, stopper the flask and mix well. Record all information in the
working standards logbook and transfer the contents of the volumetric flask into
silanized amber screw-cap vials. Store this solution in the freezer when not in use. The ••
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vial must be marked with the logbook name, standard type, preparation date, solvent
used, and expiration date.

2.2.8 Preparation of working calibration standards

2.2.8.1 To prepare working calibration standards, add the amounts listed below (in ilL) of
ABN200 stock solution, internal standard solution ( ABN IS MIX @ 2000 ug/mL) and
methylene chloride to clean vial inserts and use within one week.

Working ABN 5
Working ABN 10
Working ABN 25
Working ABN 40
Working ABN 60
Working ABN 80

Amount of Standard
ABN200 in III

5
10
25
40
60
80

Amount of Internal
Standard in III

2
2
2
2
2
2

Amount of CH2Cl2
in III
193
188
173
158
138
118

•

2.2.8.2 Log into the working solutions logbook all of the above information as the standards are
made. Store all standards at less than -10°C for up to one week when not in use.

. .

2.2.8.3 The working ABN 25 standard is made in larger quantity because it is used every day as
a calibration check. It will be necessary to prepare a fresh ABN 25 on a weekly basis.

2.2.8.4 Calibration stock solutions which are received sealed in ampules from the manufacturer
are useable up to their manufacturer's expiration date. The mixed ABN200' stock
solution is stable for up to 6 months or 1 year when promptly ampuled. Working
calibration standards may be used for 1 week.

3, Safety precautions

3.1 Routine Safety Precautions

3.1.1 All standards and sample extracts should be handled as ·if they are hazardous substances.

3.1.2 Refer to the instrument manufacturer's manual for routine instrument precautions.

3.1.3 Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component or with
high pressure gas and have the potential to do harm if not used properly.

Laucks Testing Laboratories, Inc.
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3.1.4 Electrical shock - All instruments present the possibility of electrical shock. The operator
should take all precautions including ensuring that all instruments are operatedwith fully
grounded power outlets, turning off the instrument and disconnecting the instrument from
the electrical power supply before working on any electrical components, etc;

3.1.5 Almost all of the analytes under consideration are known or suspected carcinogens.
Analysts should wash their hands after using any standard, solvent or sample extract.
Additionally, a respirator should be worn or a fume hood utilized for extremely hazardous
compounds or very dirty extracts.

3.2 .Waste disposal

3.2.1 All waste solvents. expired standards and old extracts should be disposed of in the solvent
waste can located in the prep area fume hood. Consult the laboratory SOP for more detail'
on waste disposal.

4. Operation procedures

4.1 Analytical Conditions

4.1.1 Chromatographic Conditions •••••
.,..~

Initial Temperature:
Initial Time:
Column Temperature Program:
Final Temperature:
Final Time:
Injector Temperature:
Transfer Line Temperature:
Injector Purge Time Off:
Injection Volume:
Column Linear Velocity:

4.1.2 Mass Spectrometer Conditions

Electron Energy:
Mass Range:
Scan Time:
Scan Start Time:

30°C
4 minutes
8°C/minute
300°C
.8 minutes
275°C
280°C
42 seconds (0.7 minutes)
2 flL
30-40 cm/sec (nominal 35 cm/sec measured at 30°C)

70 volts
35 to 500 amu
Not to exceed I second per scan
4.5 minutes

Laucks Testing Laboratories, Inc.



4.5 Daily Instrument Maintenance

4.5.1 Daily instrument maintenance is required for good chromatography and proper
calibration. The following steps must be undertaken as needed before the analysis of any
standards or samples.

r.
."!....... , , ••
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4.2

4.2J

4.3

4.3.1

4.4

4.4.1
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Method Detection Limit Study

MOL studies are performed on an annual basis. This procedure is fully described in
Laucks SOP on Determination of MOL's.

Method Reporting Limits

The method reporting limit for this method shall be set as described by method 8000B by
using the lowest calibration standard as the method report limit. Values detected below
this level will be reported but will be "]" flagged as outlined in Section 5.2 of this SOP.

Method Validation

Prior to the analysis of any samples, it is necessary to validate the method. A method
validation study is performed in a similar manner to an MDL study with the exception
that a minimum of 4 replicates are required and the concentration levels are typically
higher. This procedure is fully described in Laucks SOP on Determination of QC limits.

• Cool GC oven to 30°C
• Check background
• Remove injector septum and liner
• Remove column from injector
• Install a clean quartz liner
• Reinstall a-ring or replace if worn
• Install a new ferrule on the columri
• Clip off 8-10 cm of the column. Check for proper cut
• Reinstall column in injector and adjust height
• Install injector cap and a new septum
• Clean and re-install the autosampler syringe
• Check the background again
• If background is okay, ramp the GC oven twice from 30°C to 300°C at

15°C/minute and hold 8 minutes

Laucks Testing Laboratories, Inc.
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4.6.1 The HP 5970B mass spectrometer uses FC-43 (PFTBA) as a mass calibration compound.
Each instrument will require different ion ratios to pass the required OFTPP performance
criteria. See Appendix II for the OFTPP tuning criteria. The following ratios are therefore
approximate. Use manual tuning to, tune the mass spectrometer.

Ion % of ion 69
69 100%
131 25-35%
219 25-35%
414 1-3%

4.6.2 Ion peak widths should be in the 0.5 to 0.6 amu range. Excessive peak width can lead to
loss of minor isotope peaks. Insufficient peak width can result in the loss of sensitivity.
Ions for water, nitrogen, and oxygen should be <5% of ion 69. A copy of the PFTBA
spectrum and tabular listing should be kept with the instrument historical file.

4.7

4.7.1

Initial Multi-Point Calibration

An instrument performance check solution containing OFTPP should be injected first in
order to verify OFTPP tuning criteria, degradation, and column tailing factors. The
spectrum of OFTPP must pass tuning criteria before any other standards are injected.
Retuning of the instrument may be necessary to achieve this. Additionally, the OFTPP
spectrum should be well within the performance criteria - i.e., no ion abundance should
be borderline and the ratios should be routinely reproducible to insure a stable calibration.

•'::.,
, -

4.7.2 The first option is to begin with the simplest approach, the linear model through the
origin using RSOs, as described in section 7.5 of 8000B. In methods where this method
is not appropriate, because the calibration acceptance criteria cannot be met, the next
option of calibration (linear regression) is used. This calibration option is typically used
in fuels because of the elevated response obtained in these analyses. The requirements
for the linear regression model is that R2 be greater than or equal to 0.99. The more
complex calibration option is use of the quadratic curve. This calibration option requires
a minimum of 6 points and is used in cases where the detector doesn't meet calibration
criteria over a wide range. The difficulty with the quadratic is that the intercept may be
greater than the detection limit. This calibration option exhibits a greater accuracy in the
mid-range, and may demonstrate more extreme responses at the low and high end of the
calibration, and therefore, it is important to dilute samples and extracts so that they are in
the mid-range of the calibration.

Laucks Testing Laboratories, Inc.
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4.7.3 For linear calibrations using the RSO, analyze standard solutions using a minimum of 5
different concentration levels. (Six calibration levels are typically used for 82700.) The
lowest concentration should establish the reporting limit. The highest concentration
should define the upper usable working range of the detector. Criteria for evaluating these
standards are detailed in Section 6.

4.8 Continuing Calibration Verification

4.8.1 At the beginning of a QC period, analyze an instrument performance check solution. The
DFTPP tuning criteria in Appendix II must be met prior to analyzing a CCV standard. If
DFTPP tuning criteria are met, analyze a CCV standard. The standard analysis must meet
the %0 and minimum RRF criteria detailed later in this SOP.

4.9 Sample Analysis

4.9.1 Analysis sequence

4.9.1.1 In general, the method blank accompanying the samples is injected prior to the analysis
of the samples. This is not a requirement, however. Samples are then injected until the
end of the 12 hour clock. After 12 hours have expired, instrument maintenance is
performed and another IPCS and CCV standard are analyzed and evaluated before
sample analysis continues.

4.9.2 Extract Preparation

4.9.2.1 Remove sample extracts from the refrigerator and allow them to come to room
temperature.

4.9.2.2 Transfer 200 ~L of extract to a vial insert.

4.9.2:3 Add 2 ~L ofiS solution (ABN IS MIX @ 2000 ug/mL).

4.9.2.4 Cap the vial and mix well.

4.9.2.5 Place the vial onto the autosampler for analysis.

4.9.2.6 For dilutions, decide what dilution is necessary from previous data or analyst judgment.
Make dilution and then add 2 ~L of IS solution prior to capping vial. Mix well prior to
analysis. '

Laucks Testing Laboratories; Inc.



Method No:LTL-8276
Revision: 2
Date: 04/25/00
Page: 180f51.
Replaces: 1

4.9.3 Compound Identification

4.9.3.1 Compounds are tentatively identified if a peak elutes within 0.5 minute of that
compound in the CCY standard. In addition, the internal standard for that compound
should also be within 0.5 minute of its counterpart in the CCY standard. To confinn the
presence of that compound in the sample extract, the mass spectrum of the peak must be
evaluated. Spectra are compared against standard spectra of each compound generated
on the instrument used for analysis.

4.9.3.2 The following criteria are used to evaluate mass spectra.

4.9.3.2.1 The intensiti~s of the characteristic ions of a compound maximize, within one scan of
each other. Searches perfonned based on the presence of a target compound at a
compound-specific retention time will be accepted as meeting this criterion.

4.9.3.2.2 All ions present in the standard mass spectra at a relative intensity greater than 30%
(most abundant ion in the spectrum equals 100%) or the three ions of greatest intensity
must be present in the sample spectrum.

4.9.3.2.3 dThe rellative intenEsities 0lfioFns spe~ified ~hust agbreedwithin 3f05CYtO:~~twehen thedstanddard •.'
an samp e spectra. xamp e: or an IOn Wit an a un ance 0 10 In t e stan ar
spectra, the corresponding sample ion abundance must be between 20 and 80 percent.

4.9.3.2.4 Ifa compound cannot be verified by all of these criteria, but in the technical judgment
of the analyst, the identification is correct, then report that identification and proceed with
quantification.

4.9.3.2.5 The experienced analyst's judgment weighs heavily in evaluating chromatograms and
mass spectra for compound identification. For instance, the retention times of surrogate
compounds may be outside their expected windows due to sample matrix effects. If this
has occurred, it must be fully documented in the appropriate report notes.

4.9.4 Common Analytical Problems

4.9.4.1 An analyst's professional judgment plays a large role in how data is interpreted. The
, following guidelines should be followed in order to facilitate consistency between
analysts. Any anomalies not addressed in this SOP must be discussed with the
supervisor prior to implementation. All anomalies and corrective actions must be
documented.

.'
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4.9.5.4 If the following sample has detected amounts of the analyte or analytes which exceeded
the 250 ng/Ill in the previous sample analysis, the sample must be re-analyzed to test for
possible carryover.

., .

••

4.9.5

4.9.5.1

4.9.5.2

4.9.5.3
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Carryover

In some cases. if analytes in a sample are very high, there may be carryover from one
analysis to the next. If a sample is suspected of being high due to historical data or
extract color, the sample should be diluted prior to analysis. or one or more blanks
should be analyzed after the sample to insure that there is no carryover between
analyses.

However, in the case where high levels were not expected, and do appear in a sample
analysis, the analysis after it should be examined carefully for carryover. Any sample
analyte whose'concentration exceeds 250 ng/Ill in the extract should be considered a
candidate for carryover.

If the following sample has no detected amount of the analyte or analytes which
exceeded 250 ng/Ill in the previous sample analysis, the following sample does not need
to be re-analyzed.

4.9.6 Manual Peak Integrations

4.9.6.1 Manual peak integrations should be used only when necessary to correct for matrix
interference, tangent peaks, and rising baselines. Manual integrations are not to be used
in an attempt to meet calibration, surrogate recovery, or spike recovery criteria.

4.9.6.2 If the chromatogram shows degradation due to sample loading e.g. split peaks, lift off,
or severe tailing, the sample should be diluted and reanalyzed if required detection
limits permit.

4.9.6.3 If a manual integration is necessary, use the following guidelines:

• Integrate only the peak. Start where the peak lifts from the baseline and end as soon
as it returns to the baseline. Do not integrate extra baseline in an attempt to increase
peak area.

• , Do not "peak shave". Do not cut off legitimate parts of the peak in order to reduce
peak area.

• In cases of tangent skims, do not increase or decrease peak areas or heights by
skimming extra long baselines or drawing the baseline too low.

Laucks Testing Laboratories, Inc.
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• Always initial and date your manual integrations.

4.9.7 Compound Quantification

4.9.7.1 Target compound concentrations are calculated using the following equations:

4.9.7.2 Aqueous samples

4.9.7.2.1 The equation for internal standard calculations is

Axx Cis
Extract Concentration(ng / j.iL) = ----

A;s x RFaverage

where:

Ax
A is

Cis

RFa~erage

= Response for the target analyte
= Response for the internal standard
=Concentration of internal standard, in ng/f.lL
= Average Response Factor (calculated from the initial calibration) •.,

4.9.8 If the %RSD ofa compound's relative response factor is 15% or less, than the
concentration may be determined using the average response factor from the initial
calibration. Alternatively, the RF may be used as long as the average RSD of all
calibration analytes is ':::15%. Laucks uses 40% percent as the upper limit for all
compounds as an internal guideline although it is not a requirement of SW 846.

4.9.8.1.1 The above equation is used directly by the HP computer to yield the extract
concentration.

4.9.8.1.2 To calculate the actual sample concentration, the following calculation must be used.

. F x D x Vj x GPC
Sample Concentration(f1g / L) = -----

Vi

where:

F
D
V f

GPC

= Amount found from HP quantitation report (ng/f.lL)
= Dilution factor of extract
= Final extract volume (f.lL)
= GPC dilution factor; Use 1 if GPC was not performed, 2 if GPC was used •

Laucks Testing Laboratories, Inc.
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Vi = Initial sample volume (mL)

4.9.8.1.3 Any sample extracts which exceed the upper calibration range for any analyte of
interest must be diluted and reanalyzed to bring the analyte into the working range of the
calibration.

4.9.8.2 Non-aqueous samples

4.9.8.2.1 The results calculation for non-aqueous samples is very similar to that for aqueous
samples. The only difference is the inclusion of a total solids term to calculate the dry
weight equivalent of the initial sample size.

FxDxVfxGPC
Sample Concentration(Jig / L) = ------

WsX Ts

where:

= Sample size extracted in grams.
= Total Solids in decimal fonnat (i.e. 0.76 not 76).

4.9.8.2.2 Any sample extracts which exceed the upper calibration range for any analyte of
interest must be diluted and reanalyzed to bring the analyte into the working range of the
calibration.

5. Reports

5.1 Data Packet Organization

5.1.1 See Appendix III for a check list detailing data packet organization.

5.2 Quality Control Reports

5.2.1 All results for quality control tests are entered into the lab data base. Printouts of all data
entered must be included in the data packet. 'The routine minimum is a, method blank
report, a method blank spike report, and an MS/MSD report.

5.3 Sample Result Reports

5.3.1 Data Qualifying Flags

5.3.1.1 Sample report results are qualified with data qualifying flags. These flags have the
following definitions:

Laucks Testing Laboratories, Inc.
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U: The analyte of interest was not detected, to the limit of detection indicated.

B: The analyte of interest was detected in the method blank associated with the
sample, as well as in the sample itself. The B flag is applied without regard to the
relative concentrations detected in the blank and sample.

J: The analyte of interest was detected below the practical quantitation limit. This
value should be regarded as an estimate..

0: The value reported is derived from the analysis of a diluted sample or sample
extract.

X: Indicates an unresolvable isomeric pair. This flag indicates that calculated results
are the sum of the two isomers.

I
E: The value reported is based on a sample or sample extract in which the target

analyte concentration exceeded the calibration range. The value reported should
be considered an estimate.

6. Quality Control

6.1 General Issues

6.1.1 See Appendix VII and VIII for QA/QC limit and corrective action tables.

6.2 Initial Calibration

6.2.1 Criteria

6.2.1.1 Initial calibration data are evaluated using %RSD of the relative response factors as well
as minimum average RRFs. The %RSD must be < 30% for each individual Calibration
Check Compound (CCC). All other RRFs must be :::15%. Alternatively, RRFs may be
used as long as the average RRFs for all compounds in the method are :::15% and the
CCCs are <30%. Laucks uses an internal guideline of 40% as an upper control limit for
each compound.

6.2.1.2 Calculate the %RSD for all compounds. CCC criteria are listed in Appendix IV.

6.2.1.3 Calculate the individual and average RFs for each compound.

•
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6.2.1.4 RFs are calculated using the equation

RF = As X Cis
Ais x· Cs

where:

As = Response of target analyte
Ais = Response of internal standard
Cs = Amount of target analyte (ng/IlL)
Cis = Amount of internal standard (ng/IlL)
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6.2.1.5 The minimum acceptable average RF for all analytes is 0.050. See Appendix IV for a
listing of all SPCCs.·

6.2.2 Corrective action

6.2.2.1 If the criteria are not met, other staridards may be analyzed or appropriate instrument
maintenance and analysis of new standards must be performed. Failure to achieve the
required minimum average RRF for the SPCC compounds may indicate the need to
perform instrument maintenance or prepare· fresh calibration standards.

6.2.2.2 Some compounds, including but not limited to the nitroanilines, the nitrophenols and
some additional Appendix IX analytes, tend to show poor or erratic response at the
lower calibration levels.

6.2.2.2.1 For routine analyte lists the lowest standard may be omitted from the initial calibration
as long as the %RSD does not exceed 30% for any which are CCCs. Additionally, those
compounds which are omitted from the lower calibration levels will also have an elevated
reporting level to that of the lowest standard.

6.2.2.2.2 For the Appendix IX analytes which exhibit odd calibration behavior refer to
Appendix XII for details on calibration.

Laucks Testing Laboratories, Inc.
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6.3 Continuing Calibration Verification

6.3.1 Criteria

6.3.1.1 At the beginning of each 12 hour QC period, a CCV standard is analyzed. The RF for
each compound is ca:Iculated °and the percent difference is calculated as follows:

. RFc- RF(
0/0 Difference = x 100

RFi

where:

RF j = Average RF from Initial Calibration.
RFc = RRF from CCV standard.

6.3.2 The %0 results for all CCCs must be less than 20%. Laucks uses 40% percent as the
upper limit for all compounds as an internal guideline although it is not a requirement of
SW 846.

6.3.°2.1 In addition, all compounds must have a minimum RRF of at least 0.050. See Appendix
V for all CCV criteria.

6.3.3 Corrective action

6.3.3.1 Check that all peaks have been properly integrated. Check the calculations. If the %0
criteria are still not met, perform corrective instrument maintenance or re-tuning, and
reanalyze the standard. If the %0 or minimum RF criteria are still not met, a new CCV
standard may need to be prepared, a new initial calibration performed, a new column
installed, or other instrument maintenance performed in order to meet the CCV criteria.

6.4 Method Blank

6.4.1 Criteria

6.4.1.1 A method blank is used to verify contamination-free reagents and apparatus. A method
blank is prepared with every set of samples extracted at the same time, at a frequency of
at least one blank per 20 samples.

6.4.1.2 Laucks criteria for a method blank is less than one-half the RL for each analyte, or less
than 5 percent of the regulatory limit associated with that analyte, or less than 5 percent °

Laucks Testing Laboratories, Inc.
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of the sample result for the same analyte, whichever is greater for the method blank to
be acceptable.

6.4.1.3 Since phthalate compounds are common laboratory contaminants, these compounds are
allowed to be present in a method blank at the RL before corrective action is required.
Any analyte response above the MDL is reported. Values below the reporting limit are
'']'' flagged. Method blank control limits are detailed in Appendix VI.

6.4.1.4 Where contractually required, all analyte concentrations in the method blank must be
<MOL.

6.4.2 Corrective action

6.4.2.1 When this criteria is exceeded, corrective action shold be taken to find/reduce/eliminate
the source of this contamination in the method blank. Sample corrective action may be
limited to qualification for blank contamination. When the concentrations of any target
analytes within the method blank are above one-half of the reporting limit for the
majority of target analytes or above the reporting limit fo~ target analytes known to be
common laboratory contaminants, the effect this may have had on the samples will be
assessed. If any analyte is found only in the method blank, but not in any batch
samples, no further corrective action may be necessary. Steps shall be taken to
find/reduce/eliminate ths source of this contamination in the method blank. The case
narrative should also discuss the situation. If an analyte is found in the method blank
and some, or all, of the other batch samples. additional corrective action is required to
reanalyze the method blank, and any samples containing the same contamin~nt. If the
contamination remains, the contaminated samples of the batch would be reprepared and
reanalyzed with a new method and batch specific QC samples. Sporadic cases of
contamination may be difficult to control, however, daily contamination would not be
acceptable.Out-of-control surrogate recoveries in the met~lOd blank require reanalysis of
the method blank.

6.4.3 Documentation

6.4.3.1 Copies of all method blank analyses are stored with the sample analyses raw data. In
addition, the raw data for the method blank analyses are stored in the laboratory for an
extended period of time. The results for the method blank analyses are reported
electronically via the laboratory's LIMS database. If criteria are not met, reanalysis of
additional blank(s) are noted in the instrument run log. Outliers are discussed in the
case narrative.
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6.5 QC Check Sample (LCS)

6.5.1 Criteria

6.5.1.1 The LCS is used to detennine whether a method is in control during sample preparation
and analysis. A LCS follows the same protocol as the matrix spike analysis except that
the spiking solution is added to a blank matrix (deionized water for water or sea sand for
soil/sediments) instead of an actual sample. It is recommended that all target analytes of
concern be spiked into the LCS. A subset of the single-component target analytes can
be substituted for the full list if specified in project-specific contracts or workplans per
the USACOE Shell document.

6.5.2 Corrective action

6.5.2.1 Check all peak integrations and sample calculations.

6.5.2.2 If the analyte recoveries still exceed the control limits, the blank spike extract should be
reanalyzed.

.'

6.5.2.3 If the analyte recoveries are still out of control, re-extraction of the associated samples is .,..).
required. '. "

6.6 Matrix Spike

6.6.1 Criteria

6.6.1.1 A sample is chosen from the samples to be analyzed, and an aliquot of spiking solution
is added to this sample prior to extraction. It is not required that a matrix spike analysis
be perfonned with each extraction batch unless the project QAPP requires it. However,
the minimum frequency for MS analysis is 1 each per 20 samples per matrix. This
matrix spike sample is used to evaluate the matrix effect of the sample upon recovery of
selected target analytes.

.'
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6.6.1.2 Analyte recovery is calculated as follows:

SSR-SR
%Recovery = x 100

SA

where:

SSR = Concentration in spiked sample.
SR = Native concentration in unspiked sample.
SA = Concentration of spike added.
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6.6.1.3 MS recovery control limits are empirically derived from Lauck's data and can be found
in the Laucks QC Limits database.

6.6.2 Corrective action

6.6.2.1 Samples with spike recoveries outside control limits will be reviewed for possible
corrective action. Corrective action may involve recalculation, re-extraction, and/or
reanalysis. This process should also look at the recovery of surrogate compounds in the
MS sample and at the recovery of matrix spiking compounds from the extraction batch
blank. spike analysis. In all cases, a narrative explanation of the condition is required to
detail the corrective actions taken.

6.6.2.2 If any analyte recovery exceeds the control limits the following action must be taken:

6.6.2.2.1 If the blank. spike analysis yielded recoveries outside the control limits then re-extract
and reanalyze all samples extracted with the MS/MSD

6.6.2.2.2 If the blank. spike analysis was in control then recoveries outside the control limits can
be attributed to matrix effect and sample results are processed ~s normal. The report

, comments or narrative section must include comments about the out-of-control
recovenes.

Laucks Testing Laboratories, Inc.



Method No:LTL-8276
Revision: 2
Date: 04/25/00
Page: 280f51 .•.
Replaces: 1

6.7 Matrix Spike Duplicate

6.7.1 Criteria

6.7.1.1 The compound recovery criteria are identical to those for the matrix spike sample. In
addition. the matrix spike duplicate is used to measure method precision. This is done
by computing the relative percent 'difference (RPD) between the matrix spike and matrix
spike duplicate recovery values.

6.7.1.2 The calculation for RPD is as follows:

RPD = . Sl - S2 x 100
(Sl + S2) / 2

where:,

S1 = Measured concentration for MS sample.
S2 = Measured concentration for MSD sample.

RPD control limits are detailed in Laucks QC Control Limits database.

6.7.2 Corrective action

6.7.2.1 Corrective action for RPD values which exceed the control limits follows the corrective·
action for MS/MSD recoveries. If more than one RPD exceeds the control limit, re
extraction may not be required if it can be demonstrated that the sample is non
homogeneous and all MS/MSD recoveries are within the control limits.

6.8 Surrogate Recovery

6.8.1 Criteria

6.8.1.1 Surrogates are chemically similar compounds added to every sample, method blank and
QC sample prior to sample processing. They are used to monitor for potential sample
processing errors and matrix effects.

•
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6.8.1.2 Surrogate compound recoveries are calculated as follow:

Sm
%Recovery = - x 100

Sa

where:

Sm = Concentration of surrogate measured in extract.
Sa = Concentration of surrogate added.

6.8.1.3 Surrogate recovery control limits are tabulated in the Laucks QC Control Limits
database, NEW_TEST.

6.8.2 Corrective Action

6.8.2.1 Check calculations for possible error.

6.8.2.2 Check instrument performance, if necessary correct the problem and re-analyze the
extract.

6.8.2.3 Some samples may require dilution in order to bring one or more target analytes within
the calibration range or to overcome significant matrix interference. This may result in
the dilution of the surrogate response to the point that the recoveries can not be
measured. If the surrogate recoveries are available from a less-diluted or undiluted
aliquot of the sample or ?ample extract, those recoveries may be used to demonstrate
that the surrogates were within the QC limits, and no further action is required. For all
package work both the diluted and undiluted analyses will be provided.

6.8.2.4 . Re-extraction is not necessary in the case where a sample is chosen for MS/MSD
analyses and the same recovery pattern is present in all three analyses. In this case,
matrix effects may be assumed and re-extraction is not required for this sample.

6.8.2.5 If only one fraction is being analyzed for and surrogates that relate to the other fraction
are out-of-control, thenre-extraction and reanalysis for the target fraction is not
required.

6.8.2.6 All other circumstances require re-extraction and reanalysis of the affected sample(s).

6.8.2.7 Out of control surrogate recoveries in the method blank require that all the samples in
the associated batch be re-extracted and reanalyzed. In any case, it is imperative to
identify the problem associated with low recovery so that it can be corrected. It is a
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requirement that all out of control surrogate recoveries and the corrective action taken
be discussed in the narrative.

7. References

Test Methods for Evaluating Solid Waste, Physical/Chemical'Methods, SW-846, 4th
Edition, Method 82700. "Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS): Capillary Column Technique," Revision
4, January 1998, U.S. EPA.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd
Edition, 2nd Update, Method 3640A, "Gel-Permeation Cleanup," Revision 1, November
1992, US EPA.

US EPA. Contract Laboratory Program, Statement of Work for Organic Analysis, Multi
Media, Multi-Concentration, Document Number OLM03.1, August 1994.
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APPENDIX I

Calibration Standard Solution Concentrations, ng/~L

Compound STDI STD2 STD3 STD4 STD5 STD6 Std. Mix#
Phenol 5 10. 7- 40 60 80 (6)-)

bis(2-Chloroethyl)ether 5 10 25 40 60 80 (1)
2-Chlorophenol 5 10 25 40 60 80 (6)
1,3-Dichlorobenzene 5 10 25 40 60 80 (2)
1,4-Dichlorobenzene 5 10 25 40 60 80 (2)
Benzyl Alcohol 5 10 25 40 60 80 (5)
1,2-Dichlorobenzene 5 10 25 40 60 80 (2)
2-Methylphenol 5 10 25 40 60 80 (4)
Bis(2-chloroisopropy1)ether 5 10 25 40 60 80 (1)
4-Methylphenol 5 10 25 40 60 80 (6)
N-Nitroso-di-n-propylamine 5 10 25 40 60 80 (1)
Hexachloroethane 5 10 25 40 60 80 (2)
Nitrobenzene 5 10 25 40 60 80 (2)
Isophorone 5 10 25 40 60 80 (2)

• 2-Nitrophenol. 5 10 25 40 60 80 (6)
2,4-Dimethy1pheno1 5 10 25 40 60 80 (6)
Benzoic Acid 5 10 25 40 60 80 (4)
bis(2-Chloroethoxy)methane 5 10 25 40 60 80 (1)
2,4-Dichlorophenol 5 10 25 40 60 80 (6)
1,2.4-Trichlorobenzene 5 10 25 40 60 80 (2)
Naphthalene 5 10 25 40 60 80 (7)
4-Chloroaniline 5 10 25 40 60 80 (5)
Hexachlorobutadiene 5 10 25 40 60 80 (2)
4-Chloro-3-methylphenol 5 10 25 40 60 80 (6)
2-Methylnaphthalene 5 10 25 40 60 80 (5)
Hexachlorocyclopentadiene 5 10 25 40 60 80 (2)
2,4,6-Trichlorophenol 5 10 25 40 60 80 (6)
2,4,5-Trichlorophenol 5 10 25 40 60 80 (4)
2-Chloronaphthalene 5 10 25 40 60 80 (2)
2-Nitroaniline 5 10 25 40 60 80 (5)
DimethyIphthalate 5 10 25 40 60 80 (1)

Acenaphthylene 5 10 25 40 60 80 (7)

2,6-Dinitrotoluene 5 10 25 40 60 80 (2)

3-Nitroaniline 5 10 25 40 60 80 (5)

Acenaphthene 5 10 25 40 60 80 (7)

• 2,4-Dinitrophenol 5 10 25 40 60 80 (6)
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Compound STDI STD2 STD3 STD4 STD5 STD6 Std. Mix#
4-Nitrophenol 5 10 25 40 60 80 (6)
Dibenzofuran 5 10 25 40 60 80 (5)
2,4-Dinitrotoluene 5 10 25 40 60 80 (2)
Diethylphthalate 5 10 25 40 60 80 (1)
4-Chlorophenyl-phenylether 5 10 25 40 60 80 (1)
Fluorene 5 10 25 40 60 80 (7)
4-Nitroaniline 5 10 25 40 60 80 (5)
4,6-Dinitro-2-methylphenol 5 10 25 40 60 80 (6)
N-Nitrosodiphenylamine 5 10 25 40 60 80 (1)
4-Bromophenyl-phenylether 5 10 25 40 60 80 (1)
Hexachlorobenzene 5 10 25 40 60 80 (2)
Pentachlorophenol 5 10 25 40 60 80 (6)
Phenanthrene 5 10 25 40 60 80 (7)
Anthracene" 5 10 25 40 60 80 (7)
Carbazole 5 10 25 40 60 80 (2)
Oi-n-butylphthalate 5 10 25 40 60 80 (1)
Fluoranthene 5 10 25 40 "60 80 (7)
Pyrene 5 10 25 40 60 80 (7) .""Butylbenzylphthalate 5 10 25 40 60 80 (1)
3,3'-Oichlorobenzidine 5 10 25 40 60 80 (3)
Benzo(a)anthracene 5 10 25 40 60 80 (7)
Chrysene 5 10 25 40 60 80 (7)
bis(2-Ethylhexyl)phthalate 5 10 25 40 60 80 (1)
Oi-n-octylphthalate 5 10 25 40 60 80 (1)
Benzo(b)fluoranthene 5 10 25 40 60 80 (7)
Benzo(k)fluoranthene 5 10 25 40 60 80 (7)
Benzo(a)pyrene 5 10 25 40 60 80 (7)
Indeno( 1,2,3-cd)pyrene 5 10 25 40 60 80 (7)
Oibenzo(a,h)anthracene 5 10 25 40 60 80 (7)
Benzo(g,h,i)perylene 5 10 25 40 60 80 (7)
N-Nitrosodimethylamine 5 10 25 40 60 80 (1)
2-Fluorophenol 5 10 25 40 60 80 (8)
Aniline 5 10 25 40 60 80 (5)
Phenol-d5 5 10 25 40 60 80 (8)
2-Chlorophenol-d4 5 10 25 40 60 80 (8)
1,2-Dichlorobenzene-d4 5 10 25 40 60 80 (9)
Nitrobenzene-d5 5 10 25 40 60 80 (9)
2-Fluorobiphenyl 5 10 25 40 60 " 80 (9)
2,4,6-Tribromophenol 5 10 25 40 60 80 (8) •
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Compound
1,2-Diphenylhydrazine
Benzidine
Terphenyl-d 14

STDl
5
5
5

STD2
10
10
10

STD3
25
25
25

STD4
40
40
40

STD5
60
60
60

STD6
80
80
80

Std. Mix#
(2)
(3)
(9)
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APPENDIX II

DFTPP Tuning Criteria

Mass Relative Abundance
51 30-80% of mass 198
68 less than 2% of 69
69 present
70 less than 2% of 69
127 25-75% of mass 198
197 less than 1% of 198
198 100%
199 5-9% of mass 198
275 10-30% of mass 198
365 greater than 0.75% of mass 198
441 0-100 % of mass 443
442 40-110% of mass 198
443 15-24% of mass 442

.'

CLP requires that the three scans (the peak apex scan and the scans immediately
preceding and following the apex) are acquired and averaged. Background subtraction is
required, and must be accomplished using a single scan no more than 20 scans prior to
the elution of OFTPP. Do o.ot background subtract part of the OFTPP pea~.

SW 846 states that the following approach has been shown to be useful: the mass
spectrum of DFTPP may be acquired in the following manner. Three scans (the peak
apex scan and the scans immediately preceding and following the apex) are acquired and
averaged. Background subtraction is required, and must be accomplished using a single
scan no more than 20 scans prior to the elution ofDFTPP. Do not background subtract
part of the DFTPP peak. Alternatively, the analyst may use other documented
approaches suggested by the instrument manufacturer. '

The GCIMS tuning standard solution should also be used to assess GC column
performance and injection port inertness. Degradation of DDT to DDE and DDD should
not exceeded 20%. Benzidine and pentachlorophenol should be present at their normal
responses, and no peak tailing should be visible. If degradation is excessive and/or poor
chromatography is noted, the injection port may require cleaning. It may also be
necessary to break off the first 6-12 inches of the capillary column. The use of a guard
column between the injection port and the analytical column may help prolong analytical
column performance.

•.,'..
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APPENDIX III

Data Packet Order List

QC Summary
Surrogate Recovery Summary Report
Blank Spike Recovery Report
MS/MSD Recovery Report
Method Blank Summary
GC/MS Instrument Performance Check
Internal Standard Area and RT Summary Report

Sample Data
Target Compound Results (Organics Analysis Data Sheet)
Tentatively Identified Compound (TIC) Results (if required)
Sample Chromatograms, quantitation reports and spectra for all samples

Standards Data
Initial Calibration Summary Report
Chromatograms and quantitation reports for all initial calibration standards
Continuing Calibration Summary Reports
Chromatograms and quantitation reports for all CCV Standards

Raw QC Data
Bar Graph Spectrum, mass listing and chromatogram for every DFTPP injection
Method Blank Data
Target Compound Results (Organics Analysis Data Sheet)
Tentatively Identified Compound (TIC) Results (if required)
Chromatograms, quantitation reports and spectra for all method blanks
Blank Spike Data
Target Compound Results (Organics Analysis Data Sheet)
Chromatograms, quantitation reports and spectra for all blank spikes
Matrix Spike/Matrix Spike Duplicate Data
Target Compound Results (Organics Analysis Data Sheet)
Chromatograms, quantitation reports and spectra for all MS analyses
Control Charts

Bench Sheets
All extraction bench sheets, analysis log book pages, chains of custody, and any other pertinent
information
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Initial Calibration Criteria

Calibration Check Compound
Phenol
1A-Dichlorobenzene
2-Nitrophenol
2,4-DiehlorophenoI
Hexachlorobutadiene
4-Chloro-3-methylphenol
2,4,6-Trichlorophenol
Acenaphthene
N-Nitrosodiphenylarnine
Pentachlorophenol
Fluoranthene
Di-n-octylphthalate
Benzo(a)pyrene
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%RSD Limit
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
<30%
< 30%
< 30%
< 30%
<30%

•

System Performance Check Compound
N-Nitroso-di-n-propylamine
Hexachlorocyclopentadiene
2,4-Dinitrophenol
4-Nitrophenol

Note: All analytes must have RFs 0.050.

Minimum Average RF .:
0.050
0.050
0.050
0.050

•
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APPENDIX V

Continuing Calibration Verification Criteria

•••

•

Calibration Check Compound
Phenol
1,4-Dichlorobenzene
2-Nitrophenol
2,4-Dichlorophenol
Hexachlorobutadiene
4-Chloro-3-methylphenol
2,4,6-Trichlorophenol
Acenaphthene
N-Nitrosodiphenylamine.
Pentachlorophenol
Fluoranthene
Di-n-octylphthalate
Benzo(a)pyrene

System Performance Check Compound
N-Nitroso-di-n-propylamine
Hexachlorocyclopentadiene
2,4-Dinitrophenol
4-Nitrophenol

Note: All analytes must .have RFs 0.050.

%D Limit
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%
20%

Minimum RF
0.050
0.050
0.050
0.050
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APPENDIX VI

Method Blank.Control Limits

•
Compound
Phthalates
All other compounds

Control Limits
Water
RL
1/2 RL

Soil
RL
1/2 RL

If contractually required. all analyte concentrations must be < MDL in the method bl;;mk.

Laucks Testing Laboratories. Inc.
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APPENDIX VIII

Method 8270D QA Requirements and Corrective Actions

QA Element Method Laucks Criterion Frequency Corrective Documentation
Criterion Action

DFTPP \-tass Abundance 51 30- /l.tass Abundance 51 30- Every 12 hours: CLP Retune instrument
80% of 198 68 <2% of 80% of 198 68 <2% of 69 Criteria is used as to pass criteria.

Tuning 6969 present 70 <2% of 69 present 70 <2% of 69 allowed by the

Verification 6912725-75% of 198 127 25-75%of 198197 method.
197 < I% of 198 198 <1%ofI98 198 100% 199

(50 ng) 100% 1995-9% of 198 5-9%of 198 275 10-30%
275 10-30% of 198 365 of 198 365 >.75% of 198
>75% of 198441 441 present but < 443 442
present but < 443 442 40-110% of 198 443 15-
40-110% of 198 443 15- 24% of442
24%of442

Initial Minimum of 5 levels. 6 levels. %RSO for CCC At minimum. yearly Re-analysis of out Copies of all raw data.

Calibration
lowest near but above <30. All others < 15%. All or as necessary due to of control mass calibration. tune.
MOL. %RSO for CCC RFs >0.05 major instrument standards. and Form VI.
<30. All others should ,be Alternatively. average maintenance or
< 15%. RF for SPCC RSO must be < I5% 40% continuing
>0.05. as an upper limit. difficulties meeting

the CCV
requirements.

Continuing Mid-level standard every 25 ngllJl standard every 12 Every 12 hours. Perform system
12 hours. hours. %0 for CCC<20. maintenance. re- ,,'

Calibration %0 <20% for CCCs All RFs >0.05 Average analyze CCV

Verification SPCCs >0.05. %0 must be < 15%. 40% standard.
IS Area must be -50% to as an upper limit.
+IOO%ofthe IS in the IS Area must be -50% to
ICV. RT of IS must be +IOO%ofthe IS in the IC.
within ±30 seconds of No RT limits tor IS in the
the RT of the IS in the CCV.
IC.

Internal 1.4-0ichlorobenzene-d4. 1.4-Oichlorobenzene-d4. All standards. blanks. Re-analyzc: any

Standards
Naphthalene-d8. Naphthalene-d8. matrix spikes. matrix sample·which IS
Acenaphthene-d 10. Acenaphthene-d I0.' spike dupl icates. areas or RTs are
Phenanthrene-d IO. Phenanthrene-d 10. blank spikes. SRMs. out of range.
Chrysene-d 12. Chrysene-d 12. Perylene- and sample re-
Pery1ene-d12. d 12. all @ 20 ngllJl ea extracts.
all @ 40 ngiuL ea.. Area must be -50% to +

100% of the area of the IS
in the CCV. RT must be
within 0.5 minutes of RT
inCCV.

Method Analytes must be <MOL All analytes <1/2 RL. One method blank Re-analyze blank. Notation in instrument

Blank
.except phthalates which Except phthalates up to per 20 samples or If still out of log and case narrative if
must be <5X the MOL. RL. each extraction batch control. re-eXlract applicable.

of samples. the entire batch of
whichever is more samples unless the
frequent. offending

analyte(s) are not
detected in the
associated samples.
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QA Element Method Laucks Criterion Frequency Corrective Documentation
Criterion Action

Surrogate Nitrobenzene-d5. 2- Nitrobenzene-d5. 2- All samples. method Re-extraction of Any out of control
Fluorobiphenyl. Fluorobiphenyl. blanks. LCSs. LESs. the sample is surrogates are to be

Recovery Terphenyl-d 14. Phenol- Terphenyl-d 14. Phenol-d6. required if any documented in the
d6. 2-Fluorophenol. & 2-Fluorophenol. & 2.4.6- surrogate is < I0% instrument logbook and
2.4.6-Tribromophenol. Tribromophenol. Upper recovery or 2 acid the job comments
Upper and lower and lower recovery limits surrogates or 2 BIN section or case
recovery limits determined by 3X standard surrogates are out narrative.
determined by 3 X deviation of at least twenty of control. All
standard deviation of at samples. To be performed surrogates must be
leastlWenty samples. To at least semi-annually. in control in the
be performed at least method blank.
semi-annually. otherwise all

associated samples
must be re-
extracted. Where
contractually
required. e.g. Navy
work. all surrogates
must be within
control limits.

Blank Spike MSIMSD Recovery Empirically derived from One per batch of Re-extract batch Narrate incase
criteria five or more blank spikes. twenty. unless MS/MSD is narrative.

Recovery QC limit equals 3X. perfect.

MS/MSD Empirically derived from Empirically derived from One per batch of Re-extract batch Narrate problems in

Recovery &
five or more MS/MSD five or more MS/MSD twenty. unless blanks spike case narrative.
pairs. QC interval equals pairs. QC interval equals is perfect or

RPD 3X standard deviation. 3X standard deviation. documentable
matrix etTect is
present.
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APPENDIX IX

Appendix IX Calibration Standard Solution Concentrations, ng/llL

Compound STDI STD2 STD3 STD4 STD5 Std Mix #
2,6-Dichlorophenol 10 25 40 60 80 (AS)
1.2,4,5-Tetrachlorobenzene 10 j- 40 60 80 (A2)-)

2,3,4,6-Tetrachlorophenol 10 25 40 60 80 (AS)
Dinoseb 10 25 40 60 80 ·(A5)
Methanesulfonate, methyl 10 25 40 60 80 (A6)
Methanesulfonate, ethyl 10 25 40 60 80 (A6)
Phosphorothiotic Acid 10 25 40 60 80 (A4)
Safrole 10 j- 40 60 80 ·(A6)-)

Isosafrole, cis & trans 10 25 40 60 80 (A6)
1,4-Naphthoquinone 10 25 40 60 80 (A6)
1,3-Dinitrobenzene 10 25 40 60 80 (A6)
Thionazin 10 25 40 60 80 (A4)
2,4-D, methyl ester 10 25 40 60 80 (A4)
Diallate 10 25 40 60 80 (A4) •.-.Phorate 10 25 40 60 80 (A4)
Dimethoate 10 25 40 60 80 (A4)
Silvex, methyl ester 10 25 40 60 80 (A4)

.2,4,5-T, methyl ester 10 25 40 60 80 (A4)
Pronamide 10 25 40 60 80 (A6)
Disulfoton 10 25 40 60 80 (A4)
Methyl parathion 10 25 40 60 80 (A4)
Ethyl parathion 10 25 40 60 80 (A4)
Isodrin 10 25 40 60 80 (A6)
Chlorobenzilate 10 25 40 60 80 (A6)
Kepone 10 25 40 60 80 (A6)
Famphur 10 25 40 60 80 (A4)
3-Methylcholanthrene 10 25 40 60 80 (A6)
Ethanamine,N-methyl-N-nitroso 10 25 40 60 80 (A3)
N-nitrosomorpholine 10 25 40 60 80 (A3)
Butanamine, N-butyl-N-nitroso 10 25 40 60 80 (A3)
2-Naphthalenamine 10 25 40 60 80 (A3)
Diphenylamine 10 25 40 60 80 (A3)
1,3 ,5-Trinitrobenzene 10 25 40 60 80 (A3)
4-Aminobiphenyl 10 25 40 60 80 (A3)
Methyapyriiene, HCL 10 25 40 60 80 (A3) •
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Compound STDt STD2 STD3 STD4 STD5 Std Mix #

p-Dimethylaminoazobenzene 10 25 40 60 80 (A3)
2-Acetylaminofluorene 10 25 40 60 80 (A3)
7,12-Dimethylbenz(a)anthracene 10 25 40' 60 80 (A3)
2-Picoline 10 25 40 60 80 (A7)
Pentachloroethane 10 25 40 60 80 (A7)
Acetophenone 10 25 40 60 80 (A7)
N-Nitrosopyrrolidine 10 25 40 60 80 (A7)
N-Nitrosopiperidine 10 25 40 60 80 (A7)
Hexachloropropene 10 25 40 60 80 (A7)
1A-Phenylenediamine 10 25 40 60 80 (A7)
Pentachlorobenzene 10 25 40 60 80 (A7)
I-Naphthylamine 10 25 40 60 80 (A7)
5-Nitro-o-toluidine 10. 25 40 60 80 (A7)
Pentachloronitrobenzene 10 25 40 60 80 (A7)
N-Nitroquinoline-N-oxide 10 25 40 60 80 (A7)
3,3-Dimethylbenzidine 10 25 40 60 80 (A7)• Hexachlorophene 10 25 40 60 80 (A7)
N-Nitrosodiethylamine 10 25 40 60 80 (A7)
0-Toluidine 10 25 40 60 80 (A7)
Phentermine 10 25 40 60 80 (A7)
Sulfotep 10 25 40 60 80 (A7)
Aramite 10 25 40 60 80 (A7)
Phenacetin 10 25 40 60 80 (A7)

•
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Analytes Amenable to Analysis by Method 8270D

Current 8270D Target Analytes:
Compound Primary Ion Secondary Ion(s) Retention Time

(min)
Phenol 94 65,66 12.20
bis(2-Chloroethyl)ether . 93 63,95 12.32
2-Chlorophenol 128 64, 130 12.33
1,3-Dichlorobenzene 146 148,111 12.69
1A-Dichlorobenzene 146 148, 111 12.87
Benzyl Alcohol 108 79, 77 13.44
1,2-Dichlorobenzene 146 148, III 13.39
2-Methylphenol 107 108, 77 13.86
Bis(2-chloroisopropy1)ether 45 77,121 13.88
4-Methylphenol 107 108, 77 14.33
N-Nitroso-di-n-propylamine 70 42, 101 14.39
Hexachloroethane 117 201, 199 14.27 •.'. Nitrobenzene 77 123,.65 14.64 ..
Isophorone 82 195, 138 15.42
2-Nitrophenol 139 109,65 15.59
2A-Dimethylphenol 122 107,121 15.89
Benzoic Acid 122 105, 77 16.62
bis(2-Ch1oroethoxy)methane 93 95, 123 16.16
2,4-Dichlorophenol 162 164,98 16.34
1,2,4-Trichlorobenzene 180 182, 145 16.55
Naphthalene 128 129, 127 16.71
4-Chloroaniline 127 129,65 17.04
Hexachlorobutadiene 225. 223,227 17.32
4-Chloro-3-methylphenol 107 144, 142 18.65
2-Methylnaphthalene 142 141 18.87
Hexachlorocyclopentadiene 237 235,272 19.61
2,4,6-Trichlorophenol 196 198,200 19.91
2,4,5-Trichlorophenol 196 198,97 20.02
2-Chloronaphthalene 162 127, 164 20.39
2-Nitroaniline 65 92, 138 20.92
Dimethy1phthalate 163 194,164 21.68
Acenaphthylene 152 151,153 21.71
2,6-Dinitrotoluene 165 63,89 21.88 •
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Current 8270D Target Analvtes:
Primary Ion Secondary Ion(s)

~,

• '"11.';.... _4" _

e.

e·

•

Compound

3-Nitroaniline
Acenaphthene
2,4-0initrophenol
4-Nitrophenol
Dibenzofuran
2,4-0initrotoluene
4-Nitroaniline
4,6-0initro-2-methylphenol
N-Nitrosodiphenylamine
4-BromophenyI-phenylether
4-Chlorophenyl-phenylether
Fluorene
Oiethylphthalate
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Oi-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Oichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-EthyIhexy1)phthalate
Oi-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1,2,3-cd)pyrene
Oibenzo(a,h)anthracene
Benzo(g,h,i)perylene
N-Nitrosodimethylamine
2-Fluorophenol
Aniline

138
154
184
139
168
167
138
198
169
248
204
166
149
284
266
178
178
167
149
202
202
149
252
228
228
149
149
252
252
252
276
278
276
74
112
93

108,92
153, 152
63, 154
109,65
139

65, 108
51, 105
168, 167
250, 141
206, 141
165, 167
177,150
142.249
264,268
179,176
176, 179
84
150
101
200,203
91
254, 126
229,226
226,229
167,279
167,43
253, 125
253, 125
253, 125
138,227
139,279
138,277
42
64
66,65
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Retention Time
(min)

20.92
22.32
22.59
22.92
22.83
23.08
24.27
24.39
24.45
25.51
23.99
23.92
23.95
25.93
26.54
26.94
27.07
27.67
29.10
30.74
31.42
33.82
35.33
35.27
35.41
35.74
37.57
38.54
38.63
39.55
43.87
43.99
45.12
5.76
9.46
12.08
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Current 82700 Target Analytes:
Compound Primary Ion Secondary lon(s) Retention Time

(min)
Phenol-d5 99 42, 71 12.17
2-Chloropheno1-d4 1"'7 68 12.29-'-
1,2-Dich1orobenzene-d4 152 115 13.36
Nitrobenzene-d5 82 128,54 14.58
2-Fluorobiphenyl 172 171 20.16
2,4,6-Tribromophenol 330 332,141 24.77
1,2-Dipheny1hydrazine 77 182, 105 24.48
Benzidine 184 92, 185 31,27
Terphenyl-d14 244 122,212 32.06

Current Appendix IX Analytes:
Compound Primary Ion Secondary lon(s) Retention Time

(min)
2,6-Dichloropheno1 162 164,63 16.02
1,2,4,5-Tetrach1orobenzene 216 214,218 18.48 •••2,3,4,6-Tetrachlorophenol 230 232,234· 22.32
Dinoseb 211 163, 117 26.11
Methanesu1fonate, methyl 80 79,95 8.27
Methanesulfonate, ethyl 109 97 10.17
Phosphoroihiotic Acid 97 121, 198 15.22
Safrole 162 104,131 "17.69
Isosafrole. cis & trans . 162 104, 131 19.31
l,4-Naphthoquinone 158 102, 104 19.96
l.3-Dinitrobenzene 168 76, 122 20.63
Thionazin 97 96, 107 23.10
2,4-0, methyl ester 199 175,234 23.55
Diallate 86 234,236 24.40
Phorate 260 231, 121 24.44
Dimethoate 87 93, 125 25.04
Silvex, methyl ester 196 225,282 25.33
2,4,5-T, methyl ester 233 235,268 25.75
Pronamide 173 175,255 25.77
Disulfoton 88 274, 142 26.06
Methyl parathion 263 125, 109 27.25
Ethyl parathion 291 235, 186' 28.53
Isodrin 193 195,230 29.07 •
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Semivolatile Internal Standards With Corresponding Analytes Assigned For Quantitation

.1,4-Dichlorobenzene-d4

Phenol
Bis(2-ChloroethyI)ether
2-Chlorophenol
1,3-Dichlorobenzene
1,4-Dichlorobenzene
Benzyl Alcohol
1,2-Dichlorobenzene
2-Methylphenol
Bis(2-chloroisopropyI)ether
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Aniline
Pyridine
Phenol-d5
2-Chlorophenol-d4
1,2-Dichlorobenzene-d4
N-Nitrosodimethylamine
2-Fluorophenol

Methanesulfonate methyl
Methanesulfonate ethyl
Phosphorothiotic acid
Ethanamine, N-methyl-N
nitroso
N-Nitrosomorpholine
2-Picoline
Pentachloroethane
Acetophenone
N-Nitrosopyrrolidine
N-Nitrosopiperidine

Naphthalene-d8

Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
Benzoic Acid
bis(2-Chloroethoxy)methane
2,4-Dichlorophenol
1,2,4-Trichlorobenzene
Naphthalene
4-Chloroaniline
Hexachlorobutadiene
4-Chloro-3-methylphenol
2-Methylnaphthalene
Nitrobenzene-d5
2,6-DichlorophenoI
Safrole
Isosafrole. cis & trans
1,4-Naphthoquinone
Butanamine, N-methyl-N-

. nitroso
Hexachloropropene
1,4-phenylenediamine
Phenterrnine

Acenaphthene-dlO

Hexachlorocyclopentadiene
2,4,6-Trichlorophenol
2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
DimethyIphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-NitrophenoI
Dibenzofuran
2,4-Dinitrotoluene
4-Nitroaniline
Fluorene
4-Chlorophenyl-phenylether
Diethylphthalate
1,2,4,5-Tetrachlorobenzene

2,3,4,6-Tetrachlorophenol
1,3-Dinitrobenzene
Thionazin
2,4-D methyl ester

Diallate
Phorate
Dimethoate
Silvex methyl ester
2,4,5-T methyl ester
2-Naphthaleneamine

•"';:.""'... .,.
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1,4-Dichlorobenzene-d4

N-Nitrosodiethylamine
O-Toluidine

Phenanthrene-d10

4,6-Dinitro-2-methylphenol
N-Nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene
Pentachlorophenol
Phenanthrene
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
2,4,6-Tribromophenol
1,2-Diphenylhydrazine
Dinoseb
Pronamide

Disulfoton
Methyl parathion
Ethyl parathion
Isodrin
Diphenylamine
1,3,5-Trinitrobenzene
4-Aminobiphenyl
Methapyrilene, HCL
N-Nitroquinoline-n-oxide
3;3-Dimethylbenzidine
Phenacetin

Naphthalene-d8

Chrysene-d12

Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Benzidine
Terphenyl-d14
Chlorobenzilate
Kepone
Famphur
P-Dimethylaminoazobenzene
2-Acetylaminofluorene
7,12
Dimethylbenz(a)anthracene
Hexachlorophene
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Acenaphthene-d10

Pentachlorobenzene
I-Naphthylamine
5-Nitro-o-toluidine
Pentachloronitrobenzene
Sulfotep
Aramite

Perylene-d12

Di-n-octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno( 1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
3-Methylcholanthrene

Laucks Testing Laboratories, Inc.
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APPENDIX XII

Comments On Analysis Of Appendix IX Semivolatile Compounds

Stock solutions of target Appendix IX compounds listed above were purchased from a
commercial source (e.g. Supelco).

••

Appendix IX Semi-Volatile Mix 2
Appendix IX Semi-Volatile Mix 3
Appendix IX Semi-Volatile Mix 4
Appendix IX Semi-Volatile Mix S
Appendix IX Semi-Volatile Mix 6

# 4-6971
# 4-6972
# 4-6973
# 4-6974
# 4-7601

(A2)
(A3)
(A4)
(AS)
(A6)

Some additional analytes required for analysis were not present in these available
solutions. Therefore, a special certified custom mix was ordered from Supelco under lot #
LA-694ll (A7). All purchased stock solutions contained all analytes of interest at a
concentration of 2000 ~g/mL each in methylene chloride.

Calibration standards were prepared in methylene chloride at five concentration levels
(10,25,40,60 and 80 ng!~L). Each calibration standard contains all compounds of
interest, surrogates, and internal standards. The internal standards were added so that they
were present in all calibration standards at a concentration of 20 ng/~L each.

Through preparation of mixed Appendix IX semivolatile standards, it has been
documented that aramite, safrole, isosafrole, 3-methylcholanthrene , 3,3
dimethylbenzidine, methapyrilene HCL, hexachlorophene, and alpha,alpha
dimethylphenethylamine are unstable when combined in working solutions with other
semivolatile target compounds, which limited expiration of the standard mixes to 3
months only.

Due to the nature of the Appendix IX compounds it was impossible to combine all six
standard mixtures into one solution. Instead, Mixes #2 & #3 only were mixed together
and the remaining standards were analyzed individually and resulted in good analytical
resolution and easy identification of each components. Most of the analytes demonstrated
excellent linearity, and their response factors were constant over the calibration range
(%RSD <15). However, some analytes like kepone. 1,3,5-trinitrobenzene, 7,12
dimethylbenz(a) anthracene, lA-phenylenediamine, n-nitroquinoline-n-oxide, and
hexachlorophene performed poorly due to the limited sensitivity and/or erratic
chromatographic behavior.

•',,::.,
,/.
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Comments - Continued

Also it was discovered that n-nitrosodiphenylamine decomposes in the injection port and
can not be separated with diphenylamine. Diastereoisomeric pair aramite and isosafrole
can hardly be resolved on the RTX-5 column. Diallate and phorate as well as the pair of
2,4,5-T methyl ester and pronamide components are not resolved chromatographically
and produce mass spectra containing ions contributed by both co-eluting analytes.

For Appendix IX and TCLP analyses, the compound 3-methylphenol (m-Cresol) coelutes
with 4-methylphenol (p-Cresol). Since the 'spectrum and retention time for these two
compounds are the same, these two compounds will be reported together as the sum of
these two compounds and with the assumption that 3-methylphenol has the same
response factor as the 4-methylphenol present in the standards.

Laucks Testing Laboratories, Inc.
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L.. Introduction and Scope

1.1 . Method Description

1.1.1 This method is used for the determination ofpolynuclear aromatic hydrocarbon analytes
in aqueous, soil, sediment, and other matrices by Selective Ion Monitoring (S1M) method.
The SIM analysis scans for only a selected group ofions instead of a whole range of 35
to 500 m/i. The difference 'in scan time results in increased detector sensitivity, which
allows us to report target analytes at very low levels.

1.1.2 This SOP follows·SW-846 Method 8270C except for the specific deviations listed below
or outlined in a project's specific QAPP.

\

1.1.3 This method is restricted to use by, or under the supervision of, analysts experienced in
the use of gas/liquid/chromatography/mass spectroscopy and in the interpretation of
chromatograms and mass spectra. Each arialyst performing this method must have
demonstrated the ability.to perform the described chromatographic analysis and/or data
interpretation.

•

,
1.2.1 The following items represent deviations and comments of Method 8270C, as published,

which are followed as standard operating procedure in the performance of this method at
Laucks:

1.2 Method Deviations & Comments

• Method 3611B (Alumina Column Cleanup and Separation ofPetroleum Wastes) is
utilized routinely for all soil/sediment sample extracts. Alumina cleanup is performed
on aqueous sample extracts as deemed necessary.

• The 5 initial calibration levels have been established from 0.04ug/mL to 8.0ug/mL in
order to demonstrate linearity for all target analytes and to provide a low-level
standard that will act as the reporting limit as outlined in the method.

• . Neutral surrogate compounds I-Fluoronaphthalene, Fluorene-dlO, and Pyrene-dl0
are used routinely. Current surrogate recoveries are maintained in Laucks' quality
control database (QC_DB).

• The concentration of internal standards added to all sample extracts and calibration
standards has been decreased from 40 ng/uL per compound to 1.0 ng/uL in order to
accommodate 2 J-lL injection volumes as allowed by the method.

Lauch Testing Laboratories. Inc.
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• Acceptable retention times used for internal standards in all analyses is +/- 0.50
minutes relative to the·daily CCV staildard. This range is considerably narrower than

. the 0.06 RRT units specified in method 8270C and is considered more likely to
ensure acceptable method performance.

• Laucks uses a relative response factor for all analytes. The method specifies that if the .
average RSD ofall. analytes for the initial calibration is :s 15%, then the RRF may be
lised for individual analytes with RSDs >15%. This method option will be used if any
analyte's RSD exceeds 15% in the initial calibration.

• .. 8270 method DFTPP tuning criteria has been substituted as allowed by the method.
Tuning criteria is· listed in Appendix II. .

• All standards are stored at -10°C or by the manufacturer's recommendation. Sample
extracts are stored at 4°C.

• The surrogate and matrix spikes will be added to the sample such that the fmal
amount injected from normally concentnlted samples is 5 ng for all spiking analytes.

• For several ongoing projects Laucks uses relative response factors from the
continuing calibration verification to quantitate the concentration in the sample. For

.future projects. Laucks will use an average response factor from the initial calibration
to calculate concentration from the sample.

1.3 Sample Collection, Sample Storage, Holding Times

1.3.1 Samples are normally collected in glass containers with Teflon-lined caps. All samples
and sample eXtracts are stored at 4°C. Water samples mUst be extracted within 7 days of
collection. Soil samples must be extracted within 14 days of collection. All sample
extracts· must be analyzed withiri 40 days of sample preparation.

1.4 Definition of Terms

1.4.1 This section defines terms and acronyms as they are used in this SOP. Other terms, such
as MSIMSD or method blank, are not defined here since it is assUmed that the user of this
SOP already understands their more general meaning.·

.. Laucks Testing Laboratories, Inc.
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A background free matrix (DIW for water, clean sand for
soils/sediments) to which- known amounts or target analytes and
surrogates are added each time sample extracts are prepared.
Blank spikes are required on all HAZWRAP and NFESC work. In
the context of this SOP, a blank spike is the same as a QC check
standard.

•

CCC

CCV

Calibration Check Compound. A compound of analytical interest
whose RRF in the CCV is compared to the average RRF from the
initial calibration. The % difference must be less than the value
specified in the method for the CCV to be considered va1id~ CCCs---~~-'---'--~

must also meet maximuni %RSn criteria in an initial calibration.

Continuing calibration verification. This is the same acronym used
in the CLP program. This is a standard injected at some prescribed.
frequency during the analysis sequence to determine whether the
instrwnent has remained in calibration.

CLP

DIW

IPCS

Internal Standard -

Contract Laboratory Program. The USEPA program that contracts
with laboratories to provide laboratory services. The term has
come to mean a much broader set of methods and deliverables. In
the context of this SOP, CLP means procedures or operations
which are detailed in the CLP contract and which are extended to a
broader working definition.

Deionized water. Lab reagent water. Organic-free water. Since the
systems used to provide DIW at Laucks all contain carbon
polishing filters, they are capable ofproviding organic-free water
for use in method blanks and method blank-spikes.

Instrument Perfonnance Check Solution. A solution containing at
a minimum DFTPP, pentachlorophenol, benzidine, and p,p'-DDT.
The IPCS is analyzed at the start of a 12 hour QC period in order
toverify DFTPP tuning criteria.

A compound added to every standard, blank, matrix spike, matrix
spike duplicate, and sample extract at a know concentration, prior
to analysis. Internal standards are used as the basis for quantitation
of target compoUJ:lds.

- •.
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MDL

MDL Standard

QC Period

RF

RSDor%RSD

RT
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Method detection limit. The lowest concentration in a sample
which will Yleld a positive result that is greater than zero at a
known level of confidence. MDLs are empirically determined by
Laucks.

Method detection limit standard. A standard prepared so that the
concentrations of the target analytes are approxiniately 4x the
empirically determined MDLs on an extract basis. This standard is
Used to verify that the instrument is capable of detecting the target
analytes on an ongoing basis..

Quality control period. An analysis sequence initiated by the
injection of one or more standards, followed by sample extracts. A

.QC period is 12 hours starting with the injection of the CCV
standard or DFTPP performance evaluation.

Response Factor. The measure of the mass spectral response of an
analyte compared to its internal standard. Response factors are
determined by analysis of standards and are used in the calculation
of concentrations of analytes in samples. RF is determined by the
following equation:

RF= AxxCu
Aux Cx

where: .

. Ax - Area of target analyte primary ion
Cis - Concentration of internal standard
A is .- Area of internal standard primary ion
Cx -Concentration.of target analyte

Relative standard deviation or percent relative standard deviation.
The ratio of the standard deviation of a set of values to the mean of .
the set of values. A measure of the similarity of the values one to
another.

Retention time. The tinie (in minutes) at which a target analyte ..
elutes from the GC column.

Laucks Testing Laboratories; Inc.
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A set of sample extracts and standard "Solutions injected into an
instrument in a chronologically continuous group. See also QC
period.

Selective Ion Monitoring. 1bis is a type of analysis when the MS
detector is programmed to scan for only the selected ions.

Compounds added to every standard, blank, matrix spike, matrix
spike duplicate, arid sample extract at a known concentration; used
to evaluate extraction and analytical efficiency by meas~g
recovery. Surrogates are brominated, fluorinated, or isotopically
labeled compounds not expected to be detected in environmental
samples. ..

~.Equipment List and Standards

2.1 Chromatographic System

Gas Chromatograph: Hewle~ Packard 5890 I or ll.

Carrier Gas: Helium 99.995% (high purity) or bett~.

Column: 30 IIi x 0.25 rom x 0.25 J.1f capillary column (Restek RTX-5 or equivalent).

Automatic Sampler: Hewlett Packard 7672A with 19405A and 3396A controllers.

GelMS Interface: Capillary direct to the ion source of the mass spectrometer, fixed
temperature.

Mass Spectrometer: Hewlett Packard 5970B.

Data System: Teknivent.

Miscellaneous: Assorted syringes, vials, caps, septa, injection port liners, ferrules, etc.

Note: All of the above equipment may be substituted with equivalent or better
.equipment.

Laucks Tes/ingLabora/ories, Inc.
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2.2.1 Preparation of Semivolatile standards

2.2.1.1 All standards prepared from this operating procedure must be logged into one of two
standards preparation logbooks. One is maintained for stock solutions prepared from

. neat chemicals; the other is maintained for all working solutions. These logbooks are
kept in the GeIMS semivolatile working area When.a standard is made, a solution
number is assigned to it. This solution number is unique and will be used to track and
identify the standard every time it is analyzed.

2.2.1.2 An example of the solution nomenclature used is a working PNA SIM,standard
prepared on 2/20/97. The solution number assigned was MS 5-70-04. This label
represents the following:

MS' Solution was made and used asa Mass Spec standard.
5 , Solution was logged into standard book.#5.
70 Page number on which solution has been recorded.
4 This denotes the fourth entry on page 70.

2.2.1.3 All standards must also be verified both qualitatively and quantitatively in order to
satisfy EPA requirements for traceability. This may be accomplished by purchasing
solutions which have been fully documented by a commercial vendor.

. 2.2.2 Preparation of Intemal Standard Solution (PNA SIM IS:rvrrx @ 200 uglmL).

Internal standards
Naphthalene-d8
Acenaphthene-d10
Phenanthrene-d10
Chrysene-d12
Perylene-d12 "
1,4-Dichlorobenzene-d4 (A)

(A) - this compound is present in the mix, but, not appropriate to use for PNA anaiysis,
and ,therefore, not reported)

2.2.2.1 Commercially prepared and certified internal standard solution is puchased at a
concentration of 2000 J..l.glml and is used as diluted 1: lOin methylene chloride. This
standard is monitored for degradation by evaporative losses. The standard should be
replaced when the. area counts increase more than 15% from when it ~as freshly·

Laucks Testing La~oratories, Inc.
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opened. This standard is kept at -10°C until put into use. Once opened, the standard is '
kept at room temperature to avoid having the heavier comp<:>unds from falling out of
solution.

2.2.3 Preparation of Surrogate Standards

Surrogate compounds
I-Fluoronaphthalene
Fluorene-d10
Pyrene-dl0

_... _-_.~ - ...~_._----~~_._---

2.2.3.1 Surrogate stock solutionS are prepared by dissolving 100 mg of each analyte in 10 mL
ofmethanol resulting in a stock solution with a concentration of 10,000 ~g/mL.

2.2.3.2 0.5 mL of each of the PNA surrogate stock solutions are mixed and diluted in
methanol to a:final volume of25 mL to make an intermediate working solution of200
~g/mL. A 1.25 mL aliquot of the iIitermediate working solution is diluted in 25 mL of
methanol to make a working solution of 5.0 UglmL.

2.2.3.3 An aliquot ofworking solution is diluted 1:5 in methylene chloride and analyzed by the
Ge/MS department. The working solution must be within 80% - 120% of the expected
values of 1 ng/JlL for all three surrogates before they are put into use by the extractions
department.

2.2.3.4 Commercially prepared and certified surrogate solution may be purchased and used in
place of the above described solutions at the discretion of the laboratory.

2.2.4 Preparation ofMatrix Spike Standards

.-

Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene .
Pyrene
Benzo(a)pyrene

Matrix Spike Compounds
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene

.Benzo(g.h,i)perylene
Benzo(a)anthracene
2-Methylnaphthalene

Laucks Testing Laboratories, Inc. •



2.2.5 Preparation of DFTPP Solution

2.2.5.1 Prepare a solution ofDFTPP (Decafluorotriphenylphosphine) at a concentration of 5000
Ilg/mL in acetone. Store this solution in amber screw-cap vials in the freezer. The vial in

.use m'ay be stored at room temperature.

•

,

2.2.4.1

2~2.4.2

2.2.4.3
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Commercially prepare~ and certified spiking solution SV Mix #5 is purchased from
Restek This standard solution containes all PNAs listed above at 2000 ug/mL in
methanol with the exception of2-methylnaphthalene. 2:-Methylnaphthalene stock
solution is prepared and verified in the same manner as surrogate standards.

625 uL ofSV mix #·5 and 125 uL of2-methylnaphthalene stock are mixed and diluted
in 25 mL ofmethanol to prePare an intermediate working solution of 50ug/mL. 2.5 mL .
of an intermediate working. solution is diluted to a final volume of25 mL in methanol to
make a working standard solution of 5 ug/mL.

~

An aliquot of the working solution is diluted 1:5 in methylene chloride and analyzed by
the GelMS department. The working solution must be within 80% - 120% of the .
expected values of 1 ng/IlL for all spiking analytes before they are put into use by the
extractions department.

2.2.5.2 Commercially prepared and certified DFTPP solution may be pUrchased and used in
place of the above described solution. This solution and working'standards made from it
are kept at -10°C. . '

2.2.6 Preparation of Calibration Standards

2.2.6.1 Calibration standards are prepared in methylene chloride from stock solutions which are
purchased from a commercial source (e.g., Supelco or Restek). Ifan analyte required for
calibration is not present in an available mixed solution, laboratory-prepared stock
solutions which have been verified by GCIMS may be used. Laboratory prepared stock
solutions should be tested against independent reference standards when they are
available.

2.2.6.2 C3.libration standards are prepared at six concentration levels (0.04, 0.4, 1.0, 4.0, and 8.0
ng/IlL). Each calibration standard contains all compounds of interest, surrogates, and .
internal standards. The internal standards are added so that theyare present in all
calibration standards at a 'concentration of 2.0 ng/J.1L each.

Laucks Testing Laboratories, Inc.
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2.2.7 Preparation of PNA200 stock solution

2.2.7.1 . Assemble the following solutions in order to prepare a combine~ stock solution which
will contain all.analytes of interest ata concentration of200 J.lglmL each:

SV Calibration Mix 5 Restek #31011 (contains the following analytes at 2000 uglmL)
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Fluoranthene
Pyrene .
Benzo(a)pyrene

. Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
Benzo(a)anthracene

2-Methylnaphthalene stock (10700 J.lglmL) made from a neat (Chem Service)
Carbazol stock purchased from Supelco .
Surrogate stock (made of individual standards. Each one was made from a neat.)

2.2.7.2 The vendor and catalog numbers provided are for reference only. Other vendor's
certified solutions may be substituted.

2.2.7.3 Combine appropriate amounts of all solutions in a clean,silanized volumetricflask (2.0
or 5.0 mL. capacity) so that all analytes are present at 200 J.lglmL.Dilute to volume with
methylene chloride, stopper the flask and mix well. Record all information in the
working standards logbook and transfer the contents of the volumetric flask irito
silanized amber screw-cap vials. Store this solution in the freezer when not in use. The
vial must be marked with the logbook name, standard type, preparation date, solvent
used, and expiration date.

2.2.8 Preparation of working calibration standards

2.2.8.1 To prepare working calibration standards, add the amounts listed below (in J.lL) of
PNA200 stock solution or PNA1.0 working solution, internal standard solution( PNA
IS MIX @ 200 uglmL) and methylene chloride to clean vial inserts and use within one
week.

••
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Working PNA 8.0
WorkingPNA 4.0
Working PNA 1.0

Preparation of Working Standards
Amount Added Amount IS Added

. Standard PNA200 (J.ll) (JiI)
8 2
4 . 2
1 2

Amount CH2CI2
Added (J.ll)

190
194
197

Working PNA 0.4
Working PNA 0.04

Amount Added
Standard PNA1.0 (J.lI)

80
8

Amount IS Added
(J.lI)

2
2

Amount CH2CI2

Added (J.ll)
.118-190

,
. 2.2.8.2 Log into the working solutions logbook all of the above infonnation as the standards are

made. Store all standards at -1 aoc for up to one week when not in use. -

2.2.8.3 The working PNA1 standard is made in larger quantity because it is used every day as· a
calibration check. It willbe necessary to prepare a fresh PNA1 on a weekly basis.

2.2.8.4 Calibration stock solutions which are received sealed fu ampules from the manufacturer
are useable up to their manufacturer's .expiration date. The mixed PNA200 stock·
solution is stable for up to 6 months or 1 year when promptly ampUled. Working
calibration standards may be used for 1 week.

3.&.. Safety precautions

3.1 Routine Safety Precautions

3.1.1 All standards and sample extracts should be handled as if they are.hazardous substances.

3.1.2 Refer to the instrument manufacturer's manual for routine instrument precautions.

3.1.3 Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component or with
high pressure gas and have the potential to do harm if not used properly.

3.1.4 Electrical shock - All instruments present the possibility of electrical shock. The operator
should take all precautions including ensUring that all instruments are operated with fully
grounded power outlets, tumirig off the instrument and disconnecting the instrument from
the electrical power supply before worklng on any electrical components, etc. . . .

Laucks Testing Laboratories, Inc.
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3.1.5 Almost all of the analytes under consideration are known or suspected carcinogens.
Analysts should wash their hands after using any standard, solvent or sample extract.
Additionally, a respirator should be worn or a fume hood utilized for extremely hazardous
compounds or very ciirtY extracts.

.3.2 Waste disposal
. . -

3.2.1 All waste solvents, expired standards and old extracts shouldbe diSposed of in the solvent
waste can located in the prep area fume hood. Consult the laboratory SOP for more detail
on waste disposal.

~ Operation procedures

4.1 Analytical Conditions

4.1.1 Chromatographic Conditions

. Initial Temperature:
Initial Time:
Column Temperature Program:
Final Temperature:
Final Time:
Injector Temperature:
Trarisfer Lme Temperature:
Injector Purge Time Off:
Injection Voluine:
.Column Linear Velocity:

4.1.2 Mass Spectrometer Conditions

Electron Energy:
Scan Time:
Scan Start Time:
Scan Time Range:
Scans in Mass Segment: .
Scan Time Range:
Scans in Mass Segment:
Scan Time Range:
Scans in Mass Segment:

80°C.
2 minutes.
9°C/minute.
305°C.
8 minutes.
250°C.
280°C.
42 seconds (0.7 minutes).
2~L.

30-40 cm/sec (nominal 35 cm/sec measured at 30°C).

.70 volts.
Not to exceed 1 second per scan.
4.5 minutes. .
from 4.5 to 16.5 minutes.
125 to 177 amu.
from 16.5 to 27 minutes.
165 to 245 amu.
from 27 to 36 minutes.
248 to 280 amu.

Laucks Testing Laboratories. Inc.
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4.2.1. MDL studies will continue to be performed. 'This procedure is.fully described in Laucks
SOP on Determination of MDL's.

4.3 Method Reporting Limits

4.3.1 The method reporting limit for this method slUUI be set as described by method 8000B by
using the lowest calibration standard as the method report limit. Values detected below
this level will be reported but will be "r' flagged as outlined in Section 5.2 of this SOP.

4.4 Method Validation

4.4.1 Prior to the analysis of any samples, it is necessary to validate the method. A method
validation study is performed in a similar manner to an MDL study with the exception

,that a minimum of4 replicates are required and the concentration levels are typically
higher..This procedure is fully described in Laucks SOP on Determination of Precision
and Accuracy Studies.

4.5 Daily Instrument Maintenance

4.5.1 Daily instrument maintenance is' required for good chromatography and proper
calibration. The following steps m1,JSt be Undertaken as.needed before the analysis of any
standards or samples.

• Cool GC oven to 30°C.
• Check background.
• Remove injector septum and liner.
• Remove column from injector.
• Install a clean quartz liner.
• Reinstall a-ring or replace if worn.
• Install a new ferrule on the column.
• Clip off 8-1 0 cm of the column. Check for proper cut.
• Reinstall column iIi injector and adjust height.
• Install injector cap and a new septum.
• , Clean and re-install the autosampler syringe.
• Check the background again.
• Ifbackground is okay, ramp the GC oven twice from 30°C to 300°C at

15°C/minute and hold 8 minutes.

Laucks Testing Laboratories, Inc.
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4.6 InstrumentTuning

4.6.1 The HP 5970B mass spectrometer uses FC-43 (pFTBA) as a mass calibration compound.
Each instrument will require different ion ratios to pass the required DFTPP performance
criteria. See Appendix II for the DFTPP tuning criteria The following ratios are therefore
approximate. Use manual tuning to tune the mass spectrometer..

Ion GAp of ion 69
69. 100%
131 25..35%
219 25-35%
414 1-3%

4.6.2 Ion peak widths should be in the 0.5 to 0.6 amu range. Excessive peak width can lead to
loss ofminor isotope peaks. Insufficient peak width can result in the loss of sensitivity.
Ions for water, nitrogen, and oxygen should be <5% of ion 69. A copy of the PFTBA
spectrum and tabular listing should b~ kept with the instrument historical file:

4.7 Initial Multi-Point Calibration

4.7.1 An instrument performance check solution containing DFTPP should be injected first in
order to verify DFTPP tuning criteria, degradation, and column tailing factors. The .
spectrum ofDFTPP must pass tuning criteria before any other standards are injected.
Retuning of the instrument inay be necessary to achieve this. Additionally, the DFTPP
spectrum should be well within the performance criteria - Le., no ion abundance should
be borderline and the ratios should be routinely reproducible to insure a stable calibration.

4.7.2 Analyze standard solutions using five different concentration levels. The lowest
concentration should reflect the current report limit being used. The highest concentration
should defme the upper usable working range of the detector. AIlalyze the calibration
standards following an acceptable DFTPP injection. The initial calibration must meet the
criteria outlined later in this SOP.

4.8 Continuing Calibration Verification

4.8.1 At the beginning of a QC period, analyze an instrument performance check solution. The
DFTPP nming criteria in Appendix II must be met prior to analyzing a CCV standard. If
DFTPP nming ~riteria are met, analyze a CCV standard. The standard analysis must meet
the %D and minimum RRF criteria detailed later in this SOP.

Laucks Testing Laboratories. Inc.
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,

4.9.1 . Analysis sequence

4.9.2 In general, th~ method blank accompanying the samples is injected prior to the analysis
of the samples. Thisis not a requirement, however. Samples.are then injected until the
end ofthe 12 hour clock. After 12 hours have expired, instrument maintenance is

. performed and another IPCS and CCV standard are analyzed an~ evaluated before sample
analysis continues. .

4.9.3 Extract Preparation

4.9.4 Remove sample extracts from the refrigerator and allow them to come to room
temperature.

4.9.5 Transfer 200 J.LL of eXtract toa vial insert.

4.9.6 Add 2 ilL ofIS .solution (pNA IS MIX @ 200 ug/mL).

4.9.7 Cap the vial and mix well.

4.9.8 Place the vial onto the autosampler for analysis.

4.9.9 For dilutions, decide what dilution is necessary from previous data or analyst judgment.
Make dilution and then add 2 ilL ofIS solution prior to capping vial. Mix well prior to
analysis.

4.9.10 Compo~d Identification

4.9.10.1 Compounds are tentatively identified ifa peak elutes within 0.5 minute of that
compound in the CCV standard. In addition, the internal standard for that compound
should 'also be within 0.5 minute of its counterpart in the CCV standard. To confirm the
presence of that compound in the sample extract, the mass spectrum of.the peak must be
evaluated. Spectra are compared againSt standard spectra of each compound generated
on the instrument used for analysis.

Laucks Testing Laboratories. Inc..
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4.9.10.2 The following criteria are used to evaluate mass spectra: -

• The intensities'ofthe characteristic ions of a compound maximize Within one scan of
each other. Searches perfotmed based on the presence of a target compound at a
compound-specific retention time will be accepted as meeting this criterion.

. .

• All ions present in the standard mass spectra at a relative intensity greater than 30%
(most abUndant ion in the spectrum equals 100%) or the three ions ofgreatest
intensity must be present in the sample spectrum.·

•

". - - .-_.- .. .-,-. __ ..__.._._._-----

• The relative intensities of ions specified must agree within 30% between the standard
and sample spectra Example: For an ion with an abundance of 50% in the standard
spectra, the corresponding sample ion abundance must be between 20 and 80 percent.

.• If a compound cannot be verified by all of these criteria, but in the technical judgment.
of the analyst, the identification is correct, then report that identification and proceed
.with quantification.

• The experienced analyst's judgment weighs heavily in evaluating ·chromatogramsand .
mass spectra for compound identification. For instance, the retention times of
surrogate compounds may be outside their expected windows due to sample matrix
effects. If this has occurred, it must be fully documented in the appropriate report

. notes.

4.9.11 Common Analytical Problems

4.9.11.1 An analyst's professional judgment plays a large role in how data is interpreted. The
following guidelines should be followed in order to facilitate consistency between
analysts. Any anomalies not addressed in this SOP must be discussed with the .
supervisor prior to implementation. All anomalies and corrective actions must be
documented.

4.9.12 Carryover

4.9.12.i In some cases, ifanalytes in a sample are very high, there may be carryover from one
analysis to the next. If a sample is suspected of being high due to historical data or
extract color, the sample should be diluted prior to analysis, or one or more blanks
should be analyzed after the sample to insure that there is no carryover between
analyses.. .

•Laucks Testing L~boratories, Inc.
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4.9.12.2 However, in the case where high levels were not expected, and do appear in a sample
.analysis, the analysis after it should be examined carefully for carryover. .

4.9.13 Manual Peak Integrations

4.9.13.1 Manual peak integrations should be used only when necessary to correct for matrix
interference, tangent peaks, and rising·baselines. Manual integrations are not to be used
in an attempt to meet calibration, surrogate recovery, or spike recovery criteria.

4.9.13.2 If the chromatogramshows degradation due to sample loading e.g. split peaks; lift off,
or severe tailing, the sample should be diluted and reanalyzed if required detection
limits permit~ .

4.9.13.3 If a manual integration is necessary, follow the following guidelines:

. •. In~egrateonly the peak. Start where the peak lifts from the baseline and end as·
soon as it returns to the baseline. Do not integrate extra baseline in an attempt to
increase peak area.

• Do not "peak shave".·Do not cut off legitimate parts of the peak in order to' reduce
peak area.··

• In cases of tangent skims, do not increase or decrease peak areas or heights by
skimming extra long baselines or drawing the baseline too low.

• Always initial and date your manual integrations.

Laucks' Testing Laboratories. Inc.
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4.9.14 Compound Quantification·

4.9.14.1 Aqueous samples

4.9.14.1.1 The equation for internal standard calculations is

. . ·kxC"
. Extract ConcentratlOn(ng/ JJL)= ----

. AtrX RRF

where:

Ax. =Response for the target analyte
Ais =Response for the internal standard
Cis = Concentration of internal standard, in ng/J,LL
RRF = Relative Response Factor (calculated from the CCV)

. .

4.9.14.1.2· The above equation is used directly by the HP computer to yield the extract
concentration. To calculate the actual sample concentration, the following calculation
must be used.

. ·F x D x Vi x GPC
Sample ConcentratlOn(Jlgl L) = ------

Vi

where:

F .=AmoUnt found from HP quantitation ~eport (ng/J,lL)
D =Dilution factor of extract
Vr =Final extract volume (JlL)
GPC = GPC dilution factor. Use 1 if GPC was not perfonned, 2 if GPC was used
Vi = Initial sample volume (mL)

4.9.14.1.3 Nonnally, these calculationS are automatically perfonned by the LIM system.

4.9.14.1.4 Any sample extracts which exceed the upper calibration range for any analyte of
interest must be diluted and reanalyzed to bring the analyte into the working range of
the calibration.

Laucks Testing Laboratories, Inc.
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4.9.14.2 Non-aqueous samples

4.9.14.2.1 The results calculation for non-aqueous samples is very similar to that for aqueous
samples. The only difference is the inclusion of a total solids term to calculate the dry
weight equivalent of the initial sample size.

, '. FxDxVtxGPC
Sample Concentratzon(~g/ L) = ------

.' , WsxTs

where:

Ws = Sample size extracted in grams;
Ts = Total Solids in decimal format (Le. 0.76 nbt 76).

4.9.14.2.2' Any sample eXtracts which exceed the upper calibration range for any,analyte of
interest must be diluted and reanalyzed to bring the analyte into the working range of
the calibration.

~ Reports'

5.1 Data Packet Organization

5.1.1 See Appendix III for a check list detailing data packet organization.

5.2 Quality Control Reports

5.2.1 All results for quality control tests are entered into the lab data base. Printouts of all dati
entered must be included in the data packet. The routine minimum is a method blank
report, a method blank spike report, and an MSIMSD report.

Laucks Testing Laboratories. Inc.
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5.3 . Sample Restilt Reports

5.3.1 Data Qualifying Flags

5.3.1.1 Sample report results are qualified with data. qualifying flags. These flags have the .
following definitions:

U: The imalyte of interest was not·detected, to the limit of detection indicated.

•

B: The analyte of interest was detected in the method blank associated witit the
sample, as well as in the sample itself. The B flag is applied without regardio-tlie------·
relative concentrations detected in the blank and sample.

J: The analyte of interest waS detected below the practical qliantitation limit. This
value should be regarded as an estimate. . .

D: The value reported is derived from the analysis of a diluted sample or sample .
extract.

X: Indicates an unresolvable isomeric pair. This flag indicates that calculated results
are the sum of the two isomers.

E: . The value reported is based on a sample or sample extract in which the target
analyte concentration exceeded the calibration range. The value reported should
be considered an estimate.

L.. Quality Control

6.1 General Issues

6.1.1 .See Appendix VII and VIII for QNQC limit and corrective action tables.

6.2 Initial Calibration

6.2.1 Criteria

~ •.

6.2.1.1 Initial calibration data are evaluated using %RSD of the relative response factors as well
as minimum average RRFs. The %RSD must be < 30% for each individual Calibration
Check Compound (CCC). All other RRFs must be ~ 15%. Alternatively, RRFs may be
used as long as the average RRFs for-all compounds in the method are~. 15% and the
CCCs are < 30%. . •.
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6.2.1.2 Calculate the %RSDfor all compounds. CCC criteria are listed in Appendix N.

6.2.1.3 Calculate the individual and average RFs for each compound.

6.2.1.4 RFs are calculated using the equation

RF= A.r x Cu
-Au x Cs

where:

A. =Response oftarget analyte
A js =Response of internal standard
Cs = Amount of target analYte (nglJ,LL)
Cis == Amount of internal standard (ng/~L)

6.2.1.5 The minimum acceptable average RF for allanalytes is 0.050.

6.2.2" Corrective action

" ,

6.2.2.1 If the criteria are not met, other standards may be analyzed or a.ppropriate insriument
maintenance and analysis ofnew standards must be performed. Failure to achieve the

"required minimum average RRF for the SPCC compounds may indicate the need to
perform- instrument maintenance or prepare fresh calibration standards.

6.3 Continuing Calibration Verification

6.3.1' Criteria

6.3 .1.1 At the begirming of each 12 hour QC period, a CCV standard is analyzed. The RF for
each compound is calculated and the percent difference is calculated as follows:

. . RFc-RFi
%Diffierence" = x 100

" RFi

where:

RF j = Average RF from Initial Calibration.
RFc == RRF from CCV standard.

Laucks Testing Laboratories, Inc.
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6.3.1.2 The %D results for all CCCs must be less than 20%. The %D for any other analytes
should be < 30%.

6.3.1.3 In addition, all compounds must have a minimum RRF of at least 0.050. See Appendix
V for all CCV criteria.

6.3.2 Corrective action

6.3.2.1 Check that all peaks have been properly integrated. Check the calculations. If the %D
criteria are still not met, perform corrective instrument maintenance or re-twilng, and

. reanalyze the standard. If the %D or minimum RF criteria are still not met, a new CCV
standard may need to be prepared, a new initial calibration performed, a new column
installed, or other instrument maintenance performed in order to meet the CCV criteria.

6:4 Method Blank

6.4.1 Criteria

6.4.1.1 A method blank is used to verify contamination-free reagents and apparatus. A method
blank is prepared with every set of samples extracted at the same time, at a frequency of
at least one blank per 20 samples.

6.4.1.2 The concentration in a method blank of any analyte of concern should not be higher
than the reporting limit. Any analyte response above the MDL is reported. Values
below the reporting limit are "J" flagged. Method blank control limits are detailed in

.Appendix VI.

6.4.1.3 Where contractually required, e.g. Navy work, all analyte concentrations in the method
blank must be <MDL.

6.4.2 Corrective action

6.4.2.1 The bl~ should be reanalyzed first if carry-over from a previously analyzed sampie is
believed to be the cause of the contamination. If the contamination is not present in the
second analysis, the·results of the second analysis may be used. Any similarly affected
samples should also be reanalyzed.

Laucks Testing Laboratories. Inc.
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. .

If an analyte is found in the blank· but not in any of the associated samples·, the sampl~
batch may not require re-extraction unless this is required by contractual obligations.
Consult the QC officer to· determine if re-extraction and reanalysis are required.
., .

6.4.2.3 If any analyte exceeds the control limit in the blank and is also found in the associated .
sample extracts, the samples muSt be re-extracted an4 reanalyzed.

6.4.2.4 In any event, it is the laboratory's responsibility to ensure that method interferences
caused by contaminants in solvents, reagents, glassware, and other sample processing
hardware leading to discrete artifacts and/or elevated baselmes in the chromatograms be
minimized. In the extreme case of chronic contamination, blanks may have to be
analyzed from each stage of the sample processing to determine the contamination
source so it can be eliminated. In all cases where blank contamination exceeds the
control limit, a narrative comment must be made which documents the corrective
actions taken.

6.5 QC Check Sample (LCS)

, 6.5.1 Criteria

6:5.1.1 The LCS is used to determine whether a method is in control during sample preparation
.and analysis. A LCS follows the same protocol as the matrix spike analysis except that
the spiking solution is ·added to a blank matrix (deionized water for water or sea sand for
soiVsediments) instead of an actual sample. Control limits are maintained in the Laucks

.quality control database (QC_DB)

6.5.2 Corrective action

6.5.2.1 Check all peak integrations and sample calculations.

6.5.2.2 If the analyte recoveries still exceed the control limits, the blank spike extract should be
reanalyzed. .

6.5.2.3 If the arWyt~ recoveries are still out of control, re-extraction of the associated samples is
required.

Laucks Testing Laboratories, Inc.



6.5.3 Matrix Spike

6.5.3.1 Critena

Method No:LTL-8277
Revision: 0
Date: 02/05/98
Page: 260f38
Replaces: NONE •

6.5.3.2 A sample is chosen from the samples to be analyzed, and an aliquot of spiking solution
is added to this sample prior to extraction. It is not required that a matrix spike analysis
be performed with each extraction batch unless the project QAPP requires it. However,
the minimum frequency for MS analysis is 1 each per 20 samples per matrix. This
matrix spike sample is used to evaluate the matrix effect of the sample upon recovery of
selected target analytes. Analyte recovery is calculated as follows: ~ _

- SSR-SR
%Recovery = x 100

SA

where:

6.5.3.3 The control limits for MSIMSD recoveries are available in the Laucks' quality control
database (QC_DB).

SSR
SR
SA

= Concentration in spiked sample. _
= Native concentration in unspiked sample.
= Concentration of spike added. ...~.

6.5.4 Corrective action

6.5.4.1 Samples with spike recoveries outside control limits will be reviewed for possible
corrective action. Corrective action may involve recalculation, re-extraction, and/or
reanalysis. This process should also look at the recovery of surrogate compounds in the
MS sample and at the recovery ofmatrix spiking compounds from the extraction batch
blank spike analysis. In all cases, a narrative explanationof the condition is required to
detail the corrective actions taken.

6.6 - Matrix Spike Duplicate

6.6.1 Criteria

6.6.1.1 The compound recovery criteria are identical to those for the matrix spike sample. In
addition, the matrix spike duplicate is used to measure method precision. This is done
by computing the relative percent difference (RPD) between the matrix spike and matrix
spike duplicate recovery values.

Laucks Testing Laboratories, Inc.
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6.6.1.2 This calculation is as follows:

RPD = 81-82 x 100
(81+82)/2.

where:

S1 . = Measured concentration for MS sample.
S2 =Measured concentration for MSD sample..

6.6.1.3 The control limits for MSIMSD recoveries and RPDsare maintained in the Laucks.
quality control database (QC~DB).

6.6.2 Corrective action

6.6.2.1 Corrective action for RPDvalues which exceed the control limits follows the corrective
action for MSIMSD recoveries. Ifmon:: than one RPD exceeds the control limit, re
extraction may not be required if it can be demonstrated that the sampleis non
homogeneous and all MSIMSD recoveries are within the control limits.

6.7 Surrogate Recovery

6.7.1 Criteria

6.7.1.1 Surrogates are chemically similar compounds added to every sample, method blank. and
QC sample prior to sample processing. They. are used to monitor for potential sample
processing errors and matrix effects. Surrogate compound recoveries are calculated as
follow:· ..

. Sm
%Recovery = - x 100

Sa

where:

.Sni =Concentration of surrogate measured in extract.
Sa = Concentration of surrogate added.

6.7.1.2 The control limits for surrogate recoveries recoveries are maintained in the Laucks
quality control database (QC_DB)..
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6.7.2· Corrective Action

6.7.2.1' Check calculations for possible error.

6.7.2.2 Check instrUment performance, ifnecessary correct the problem and re-analyze the
extract.

6.7.2.3 Some samples may require dilution in order to bring one or more target analytes within
the calibration range or to overcome significant matrix interference. This may result in
the dilution of the surrogate response to the point that the recoveries can not ~e
measured. If the surrogate recoveries are available from a less-diluted or iundiluted
aliquot of the sample or sample extract, those recoveries may be used to demonstrate
that the surrogates were within the QC limits, and no further actioq. is required. For all
package work both the diluted and undiluted analyses Will be provided.

6.7.2.4 ,Re-extraction is not necessary in the case where a sample is chosen for MS/MSD
analyses and the same recovery pattern is present in all three analyses. In this case,
matrix effects may be assumed and re-extraction is not required for this sampl~.

6.7.2.5 All other circumstances require re-extraction and reanalysis of the affected sample(s).

6.7.2.6 Out of control surrogate recoveries in the method blank require that all the samples in
the associated batch be re-extracted and reanalyzed. In any case, it is imperative to
identify the problem associated with low recovery so that it can be corrected. It is a
requirement that all out of control surrogate recoveries and the corrective action taken
be discussed in the narrative.

L.. References

.Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd
Edition, Method 8270C, "Semivolatile Organic Compounds by Gas
Chromatography/Mass Spectrometry (GC/MS): Capillary Column Technique," Revision

,2, December 1996, U.S. EPA.

Test Methods for Evaluating Solid Waste, Physical/Chemical Methods, SW-846, 3rd .
Edition, 2nd Update, Method 3640A, "Gel-Permeation Cleanup," Revision I, November
1992, US EPA.

US EPA. Contract Laboratory Program, Statement of Work for Organic Analysis, Multi
Media, Multi-Concentration, Document Number OlM03.1, August 1994.
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APPENDIX I

Calibration Standard Solution Concentrations, nglJ,LL
. .

,

Compound
1-Fluoronaphthalene
Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene-dl0
Fluorene
Phenanthrene
Anthracene
Carbazole'
Fluoranthene
pyrene-diO
Pyrene
Benzo(a)anthfacene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Ideno(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

STDI
0;04
0.Q4
0.04
0.04
0.04
0.04
0.04
0.04
0.04

·0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04 .

STD2
0.4
·0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4·'
0.4
0.4
0-4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4
0.4

8TD3
1.0
1.0
1.0
1.0
1.0
l.0
1.0
1.0
LO
1.0
1.0
1.0
1.0
1.0·
1.0
1.0
'1:0
1.0
1.0
1.0
1.0

STD4
4.0
4.0
4.0'
4.0
4.0
4.0
4.0
4.0
4.0 .
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0
4.0

. 4.0
4.0
4.0

STD5
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
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APPENDIX II

nFTPp Tuning Criteria

Mass Relative Abundance

8270 Method Criteria has been used as allowed by the method. The spectrum must be taken by
averaging the peak apex with each of the adjacent scans and background subtracting not greater
than 20 scans prior to the beginning ofDFTPP. .

51
68
69
70
127
197
198
199
275
365
441
442
443

30-60% ofmass 198
less than 2% of 69 .
present
less than 2% of 69
40-60% of mass 198
less than 1% of 198
100%
5-9% of mass 198
10-30% of mass 198
greater than 1.0% of mass 198
0-100 % of mass 443·
40-100% of mass· 198
17-23% of mass 442

.~. -~._...,-----_._---_._------_.._-

•.-
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APPENDIXm

Data Packet Check List

PC Summary
Surrogate Recovery SUIiunary Report
Blank Spike RecoveryReport
MS/MSD Recovery Report

. Method Blank Summary
GC/MS Instrument Performance Check
Internal Standard Area and RT Summary Report

Sample Data
Target Compound Results (Organics Analysis Data Sheet)
Tentatively Identified Compound (TIC) Results (if required)
Sample Chromatograms, quantitation reports and spectra for all ~amples

Standards Data
Initial Calibration Summary Report
Chromatograms and·quantitation reports for all initial calibration standards
Continuing Calibration Summary Reports
Chromatograms and quantitaticin reports for all CCV Standards

Raw QC Data
Bar Graph Spectrum, mass listing and chromatogram for every DFTPP injection
Method Blank Data
Target Compound Results (Organics Analysis Data Sheet)
Tentatively Identified Compound (TIC) Results (if required)
Chromatograms, quantitation reports and spectra for all method blanks
Blank. Spike Data
Target Compound Results (Organics Analysis Data Sheet)
Chromatograms, quantitation reports and spectra for all blank spikes
Matrix SpikelMatrix Spike Duplicate Data
Target Compound ResUlts (Organics Analysis Data Sheet)
Chromatograms, quantitation reports and spectra for all MS analyses
Control Charts

Bepcb Sheets
All extraction bench sheets, analysis log book pages, chains of custody, and any other pertinent
information

Laucks Testing Laboratories, Inc.
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APPENDIX IV

Initial Calibration Criteria

Calibration Check Compound
Acenaphthene .
Fluoranthene
Benzo(a)pyrene

RSD for all other analytes must be < 15%.

APPENDIX V

%RSDLimit
<30%
<30%
<30%

Continuing Calibration Verification Criteria

Calibration Check Compound
Acenaphthene
Fluoranthene
Benzo(a)pyrene

.%D for all other analytes must be within 30%.

. APPENDIX VI

Method Blank Control Limits

%DLimit
20%
20%
20%

Compound

All compounds

Control Limits
Water Soil

<RL <RL

If contractually required, e.g. Navy work, all analyte concentrations must be < MDL in .
the method blank. . .

•Laucks Testing Laboratories, Inc.
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APPENDIX VIII

Method 8270C QA Requirements and Corrective Actions

•

QA Element Method Laucks Criterion Frequency Corrective Documentation
Criterion Action

Initial Minimum of 5 levels, 5 levels, %RSD for CCC At minimum, yearly Re-analysis ofout Copies of all raw data,

Calibration
lowest near but above <30, All others < 15%, or as necessary due Of control standards. mass calibration, tune,
MOL, %RSD for CCC All RFs >0.05 to major instrument and Form VI.
<30, All others should be Alternatively, average maintenance or
<15%. RSD must be <15%. continuing

difficulties meeting
theCCV ~ ...~---- ...._-'----

requirements.

Internal Naphthalene-d8, Naphthalene-d8, All standards, Re-analyze any

Standards
Acenaphthene-dIO, Acenaphthene-d10, blanks, matrix sample which IS
Phenanthrene-dIO, Phenanthrene-dIO, spikes, matrix spike areas or RTs are oui
Chrysene-dl2, Chrysene-d12, duplicates; blank of range.
Perylene-d12, all @ 40 Perylene-dl2, all @ 2.0 spikes, SRMs, and
ngluL ea nglul ea sample re-extracts.
Area must be -50% to Area must be -50% to +
+I00"10 of the IS in the 100"/0 of the area of the
CCV. RT must be IS in the CCV. RT must
within.±O.06 RT units of be within 0.5 minutes of ••the RT of the IS in the RTinCCV.
CCV. 1 -

DFTPP Mass Abundance Mass Abundance Every 12 hours; Retune instrument Copy ofDITPP check

Tuning
51 30-60"10 of 51 30-60% of CLP Criteria is used to pass criteria with the file.
19868 <2% of 19868 <2% of as allowed by the

Verification 69 69 present 69 69 present method.

(50 ng) 70 <2%of69 70 <2% of 69 -
127 40-60% of 127 40-60% of
198197 <1% of 198197 _<1% of

- - ~_ .. '- .. -'

198 198 100"10 198 198 100%
199 5-9% of 198 199 5-9% of 198
275 10-30% of· 275 IQ-3 0% of
198365 >1.0"/0 198365 _ >1.0"10
of198441 present of198 441 present
but < 443 442 40- but < 443 442 40-
100% of 198 443 100% of 198 443
"17-23% of 442 17·23% of442

Continuing Mid-level standard every 1.0 nglul standard every Every 12 hours. Perform system Copies of raw data,

Calibration
12 hours.- 12 hours. %0 for maintenance, re- mass calibration, tune,
%0 <20"/0 for CCCs. all CCC<20, all others<30. analyzeCCV and Form VII.

Verification others <30. standard.

Method Blank Analytes must be <MOL All analytes <RL. One method blank Re-analyze blank. Notation in instrument
per 20 samples or If still out of log and case narrative if
each extraction control, re-extraet applicable.
batch ofsamples, the entire batch of -.
whichever is more samples unless the
freqUCDL otTending analyte(s)

are not detected in
the associated
samples. .
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QAElement Method Laucks Criterion " Frequency Corrective Documentation
Criterion , Action

Surrogate Upper and lower 1-F1uoronaphthalene, All samples, method Re-exttaction of the Any out ofcontrol

Recovery
recovery limits F1uorene-dIO, Pyrene- blanks, blank spike, sample is required if surrogates are to be
determined by 3X dIO surrogates MSIMSD. any surrogate is out. documented in the
standard deviation ofat "are used. Limits are All surrogates"must instrument logbook and
least twenty samples. To updated annually. be in control in the the job comments
be pcrfonned at least method blank section or case
semi-annually. otherwise all narrative.

associated samples
mustbere-
extracted..

Blank Spike Empirically derived from Empirically derived from One per batch of Re-extraet batch Narrate in case

Recovery
20 or more as. QC 20 BS. QCintervai twenty. unless MSIMSD is nllf!!live.
interval equals 3X equals 3X standard perfect.
standard deviation. deviation.

MS/MSD Empirically derived from Empirically derived from One per batch of Re-extraet batch Narrate problems in

Recovery &
10 or more MSIMSD 10 or more MSIMSD twenty. unless blanks spike case narrative.
pairs. QC interval eqUals pairs. QC interval equals is perfect or

RPD 3X standard deviation. 3X standard deviation. . documentable
matrix effcct is
present.
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APPENDIX IX

Analytes Ammenable to Analysis·by Method 8270C SIM -

Current 8270 SIM PNA Target Analytes:

Compound
Naphthalene
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene
Carbazole
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(l,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
.I-Fluoronaphthalene
Fluorene-d10
Pyrene-dl0

Primary Ion
128
142
152
153
166
178
178
167
202
202
228
228
252

. 252

252
276
278
276
146
176
212

Secondary Ion(s)
129,127 .
141
151,153
154,152
165,167
179,176
176,179
166
200
200,203
229,226
226,229
253
253
253
274
279
274,277
147,145
174,177

Laucks Testing Laboratories. Inc.
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Compound
Naphthalene ,
2-Methylnaphthalene
Acenaphthylene
Acenaphthene
Fluorene
Phenanthrene
Anthracene .
Carbazole
Fluoranthene
Pyrene
Benzo(a)anthracene
Chrysene
Benzo(b)fluoranthene
Benzo(k)fluoranthene .
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(a,h)anthracene
Benzo(g,h,i)perylene
1-Fluoronaphthalene
Fluorene-d10

,Pyrene-d10
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APPENDIX X

Elution Order of the Compounds

,Retention Tim~ (min)
8.71

10.57
13.09
13.62
15.04
17.76
17.89
18.41
21.16
21.78
25.19 .
25.31
28.13
28.21
29.08
33.00
33.06
34.11

8.70
14.96
21.74
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APPENDIX XI

Semivolatile Internal Standards With Corresponding Analytes Assigned For Quantitation

•
Naphthalene-d8

Naphthalene
2-Methylnaphthalene
I-Fluoro~phthalene

Phenanthrene-dlO

Phenanthrene
Anthracene
Carbazole
Fluoranthene

Acenaphthene-dlO

Acenaphthylene
. Acenaphthene

Fluorene
Fluorene-d10

Chrysene-d12

Pyrene
Benzo(a)anthracerie
Chrysene
Pyrene-dIO

- •• : ••••• 0__ ._•• _- •• _ ••

~

Perylene-d12

Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indeno(1,2,3-cd)pyrene
Dibenzo(~h)anthracene

.Benzo(g,h,i)peryleI1e

Laucks Testing Laboratories, Inc.
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Summary

The data reviewer will be working on reviewing data packages which have been completed by the HPLC
analyst. The review will follow this procedure, utilizing reference materials attached to this procedure as
well as client/project specific requirements (such as Maximum % RSD and CRDLs, if different from
EPA PQLs), which will be provided by the HPLC Supervisor. All data review will be documented on
the "Data Review Checklist" (attached to this procedure) and comments will be referenced to the Review
Item and number. At the end of the review process, the reviewer will arrange the data package in the
order specified here, with the completed "Data Review Checklist" and accompanying notes from the
analyst(s) (if applicable) on the top of the package. This package will be given to the HPLC Supervisor
for final review and narrative preparation.

List of Attachments

1. Laucks Testing Labs - Data Review Checklist [DRC] (HPLC - Ordnance Version)

Procedure

1. Initial Information

A. Before beginning the review process, it is important to confirm'with the HPLC Supervisor what
method was used and what the associated QC limits are. Most of this information is printed on
the following forms, however it must be confirmed that these QC limits are correct for the
method/client/project. The levels for the following QC criteria should be confirmed: ..... - --------a

Initial Calibrations: Maximum %RSD (usually 20%, will be on Form V)
Continuing Cals: Maximum %D (usually 15%, will be on Form VII & lCV)
Surrogates: Acceptable Recovery Range (will be on Form Il) and spiking levels

[100 ul ofSurrogate Spike Soln. Residue levels for Water and Soil will be 2 ppm.]
Blank: Maximum Allowable Concentration for confirmed compounds
MS/MSD: QC Limits for % Rec and % RPD (on Form III) and spiking levels

[100 ul ofSpiking Solution. Water will be 4 ppb, Soil will be 133 ppb.]

B. Laucks forms in the data package

QC Summary Data:
~Surrogate Recovery Summary Report"
"MSIMSD Report" and.Blank SpikeslDuplicates

"Method Blank Summary"
Sample Data: (and Raw QC Data)
"Organics Analysis Data Sheet"
"Compound Confirmation"

..
.' .: .~-- .~-.

Laucks #

SURR GC
BLKSPK-l
BLKSPK-2
MS/MSD-l
MS/MSD-2
BLKSUMM

GC CONF

EPA EQuivalent

Form II
Form III

Form IV

Form I
Form X
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B. Laucks forms in the data package (continued)

" -;. ,

Laucks #

SOPNo:LTL-8302
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EPA Eq.u;valenr

Standards Data:
"Initial Multi-point Calibration"

Cal. Factors:
RTs:

Peak Response (Areas):
Linear Regression:

"Initial Calibration Verification Worksheet"
"Continuing Calibration Verification Worksheet"

Calibration Factor:
Retention Tim~s:

2. Overall Review

ICAL GC
Part 1
Part 2
Part 3
Part 4
ICV-l
CCV-l
Page 1
Page 2

Fonn VI

Fonn VII

A. Review Narrative already written by analyst to familiariZe yourself with the project and to
confirm w~at comments have already been written.

QC Summan

3. Form II ("Surrogate Recovery Summary Report")

A..Confirm all sample and QC are present by comparing ,~o the bench sheet.
Check "Yes" or "No" on DRC #Al. Discrepancies must be noted on the DRC. referencing #Al.

B. Check to make sure the recoveries for surrogates are within QC limits. Outliers will be marked
with an "*". Comment on any that are outside limits or are not present (have been diluted out).
Check "Yes" or "No" on DRC #A2 at completion of review. If any recoveries are outside QC
Limits, these must be noted on the DRC. referencing #A2. '

4. Form III ("MS/MSD Report" and Blank Spikes/Duplicates BLKSPK-l,2. MS/MSD-l,2)

A. BLKSPK-l and/or MSIMSD-l - Confirm the spike added against the normal levels of 4 ppb
for water, 133 ppb for soil. If not the normal levels, confirm against the bench sheets and log
books.

B. BLKSPK-l and/or MSIMSD-l - Check the amount foun~ against Form I's (these are entered
manually on Form III's) for the corresponding sample (check Lab ID against bench sheet).
Check to see if any % Rec, and/or RPD's are out of control (will be indicated with an "*").
Check "Yes" or "No" on DRC #A3 and #A4 at completion of review. The number and type (high
or low) of out of controls must be noted on the DRC. referencing #A3 and/or #A4 followed by
the Lab ID # where the out of controls occurred. ,

C. BLKSPK-2 and/or MSIMSD-2 - Check that the correct samples are associated with the blank
spike and/or MSIMSD by confirming against the bench sheet.
Check "Yes" or "No" on DRC #A5 at completion of review. DiscrepanCies must be noted on the
DRC, referencing #A5.

Laucks Testing Laboratories



5. Form IV ("Method Blank Summary")

SOPNo:LTL-8302
Revision: 1
Date: 01123/98
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A. Check the blank name and corresponding lab 10 numbers against the bench sheet.
Check of "Yes" or "No" on DRC HA6. Discrepancies must be noted on theDRC, referencing
HA6;

Standards Data

7. Form VI ("Initial MUlti-point Calibration"
Cal. Factors:

RTs:
Peak Response (Areas):

Linear Regression:
Amount Summary:

ICAL HPLC
Pan I
Pan 4
Pan 2
Pan 3
Pan 5

A. Part 1 - Check that % RSD is within 20% limits (will be marked with a "*" if outside limit).
Also confirm that the lab flIe lO's match those on the Target Sequence for the ICAL.
Check "Yes" or "No~ on DRC HC2 at completion of review. Discrepancies must be noted on the
DRC, referencing HC2.

8. "Initial Calibration Verification Worksheet" ICV-l

A. There may be an ICV Form for the mid-point standard from the ICAL, but only if samples were
analyzed directly after the ICAL, before another CCV. Check that there is an ICV associated
with each analytical batch of samples reported here by checking date and time against Form IV
("Method Blank Summary"). If unclear as to which ICVs correspond to the samples, the Target
Sequence should be referenced.
Check "Yes" or "No" onDRC HC} at completion of review. Discrepancies must be noted on the
DRC. referencing HC}.

B. Confirm that %O's are within limits (15%). They will be marked with a "*" if out.
Discrepancies must be noted on the DRC, referencing HC}.

9. Form VII ("Continuing Calibration Verification Worksheet" CCV-I)
. Calibration Factor: Page I .

Retention Times: Page 2
A. Page 1 - Check that % D is within 15% control limits. Confirm that all forms are included here

by comparing against the Target Sequence. -

B. Page 2 - Confmn Continuing Calibration RTs are within RT window (note: these will JW1 be
marked with a "*" if out of control).

Check ·Yes· or ·No· on DRC HC4 at completion CCV of review. Discrepancies must be noted
on the 1?RC, referenditg HC4.

10. Chromatograms and Processed Files
A. Confirm that chromatograms and processed flIes for all calibration standards and CCVs are

present.
Check "Yes· or "No" on DRC HC5 at the completion ofreview. Discrepancies must be noted on
the DRC, referencing HC5.

Laucks Testing Laboratories
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Sample Data and Raw QC Data

12. Form I ("Org~cs Analysis Data Sheet")

A. Check dates received and dates of collection against the SDG Database Report, and date
extracted against the extraction bench sheets. ConfIrm that the dates extracted and analyzed
were within holding times. . .

Extraction: 14 days for soils and 7 days for waters (measured from date of collection).
Analysis: 40 days from extraction. .

Check "Yes" or "No" on DRC #Bl ar the completion of review. Discrepancies must be noeed on
------the DRC, referencing #Bl.

. .

B. Check sample size against the bench sheet - the initial sample (there are sometimes many
dilutions) will always be a 1:2 dilution for water and soil. ConfIrm that the percent moisture is
correct by comparing to the SDG report (for soils). Waters should always be 100% moisture.
Check "Yes" or "No" on DRC #B2 ar the completion of review. Discrepancies must be noeed on
the DRC, referencing #B2.

C. Check that all "hits" are correctly transferred to Form I from Form X (unless they are crossed
out on Form X). In addition, check the retention times of the analyte to ensure that they are

----,.within-the-RTwindow:--The-retention-times-and RTwindows are located on the compound
confIrmation sheet. .
Check "Yes" or "No" on DRC #B3 arehe compleeion of review. Discrepancies must be noeed on
the DRC, referencing #B3.

D. Were all samples with analyte concentrations> the highest calibration standard diluted and
reanalyzed? If so, were the diluted sample results linear with the last result that exceeded
calibration (i.e. within 25%)? ...
Check "Yes", "No" or "N/A" on DRC #B4 at compleeion of review. Discrepancies muse be
noeed on the DRC, referencing #B4.

E. Check that the sample number on Form I matches that on the chromatogram.
Check "Yes" or "No" on DRC #B5 ar the completion of review. Discrepancies must be noted on
the DRC, referencing #B5.

F. Check that flags are used correctly. Flags not referenced on the "Use of Data Qualifiers" Memo
are detailed below.
"D" These flags are used on diluted sample results, but are not used on the initial 1:2

dilution as this is a dilution of methanol with water to produce the appropriate sample
matrix for HPLC analysis. .

"E" Anything above 1000 ppb extract· concentration on Form X must be flagged with an "E"
on Form I and re-diluted to attain an accurate analysis within the calibration curve.

"X" This will be used for the most accurate "hit" from all the dilutions. Only one "X" for
each sample/analyte should occur throughout the dilutions, as there is only one "most
accurate" hit.

. "Z" A "z" flag on sample report forms indicates coe1ution has occurred between two or
more target analytes on the confIrmation CN column. For this reason, quantitative
confirmation is not possible.

. Discrepancies must be noted on the DRC, referencing #B6.
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13. Form X ("Compound ConfIrmation")
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A. Check that any %D over 25 % is "Po flagged on Form I (note that blank and matrix spikes are
not confIrmed and %D's reponed should be crossed out for blank spikes).
Check "Yes" or "No" on DRC #B6 at the completion of review ofdata qualifiers. Discrepancies
must be noted on the DRC, referencing #B6.

B Check the retention time windows located on the the compound confmnation form, with the,
copy of the retention time window srudy located in the Bench Sheet section of the data package.
Check "Yes" or "No" on DRC #B7 at the completion of review of dara qualifiers. Discrepancie~

must be noted on the DRC, referencing #B7.

At the end of the Sample Data and Raw QC review, remove all Form Xs and place them at the end
of the Standards Data set.

14. Final Review
A. Were recoveries for the SRM (if required by client/project) within QC Limits?

Check "Yes", "No" or "NIA" on DRC #D2 at completion of review. Discrepancies must be
noted on the DRC, referencing #D2.

B. Are all nonconformances included and noted on the DRC?
Check "Yes" or "No" on DRC #D1 at completion of review. Discrepancies must be noted on the
DRC, referencing #D1.

17. Order of Final Packet - All in numerical and chronological order and in order by column
Check "Yes" or "No" on DRC #D3 at review completion. Note discrepancies referencing #D3.

1. QC Summary
Forms II through IV

2. Sample 'Data
For each sample, the following packet:

All Form I's, then chromatograms and integration reports (Ci8first, then CN column)

3. Standard Data
Form VI's (Parts 1,2,3, and 4) (C18 coiumnfirst, then CN column on each)
ICV-1 (Initial Calibration VerifIcation Sheets)
Form VII's (Pages 1 and 2) (CI8 coiumnfirst, then CN column on each)
Form X's (samples first, followed by QC samples)
Raw Standards Data, (compound confinnation, chromatograms and integration repons)
including:

Multi-point calibrations (Ci8 column, then eN column)
All CCVs and ICVs in chronological order
MDL Standard
I Blanks

Laucks Testing Laboratories



SOPNo:LTL-8302
Revision: 1
Date: 01/23/98
Page: 7 of 10
Replaces: 0

4. Raw QC Data (Method Blanks, Blank Spikes/Blank Spike Duplcts, MS/MSDs, Control cham.)
For each sample, the following packet:

All Form I's, then chromatograms and integration reports (C18first, then CN column)

5. Bench Sheets
Including: SDG RePort, Copy of instrument logbook, Extraction bench sheets, Logbooks for'
surrogates/spikes (referenced on bench sheet), Logbooks for standards, RT Study.

,,,. - ...._--- ----

, Laucks Testing Laboratories
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Laucks, Testing Labs Data Review Checklist
Ordnance 8330 - HPLC Department

Work Order Number:
Analysis Batch Dates:
Method: I SDG#:

Review Item Yes No N/A 2nd
Review

A. QC Summary
1. Are all required QC results present?
2. Do surrogate recoveries meet QC limits?
3. Are blank ~pike/blank spike duplicate

results correct and do they meet QC %Rec
and RPD limits?

4. Are MSIMSD results correct and do they
meet QC %Recovery & RPD limits? r

5. Are correct samples associated with the
blank spike(s) and/or MS/MSDs?

6. Are all blanks reported?
7. Is MDL recovery within QC limits?

B. Sample'Data and Raw QC Data
1. Were samples extracted and analyzed

within holding times?
2. Are sample sizes and % moisture correct?
3. Are all hits recorded correctly?
4. Were samples diluted as required and

were dilutions linear (within 25% of last
value)?

5. Were sample ID's checked?
6. Were data qualifier flags used correctly?
7. Were the retention time windows on the

compound confirmation form recorded
properly? Review RT study located in
Bench Sheet section.

C. Standards Data
1. Is there an ICV run every day and are all

%DsWithin QC limits?
2. Are calibration %RSDs within QC limits?
3. Are all ICVs and CCVs recorded and are

RT %Ds within QC control limits?
4. Are CCV %Ds and RTs within QC limits?
5. Is all raw data present?

D. Final Review
1. Are all nonconformances listed?
2. Are recoveries for the SRM within limits?
3. Are all components of the data package

present and in correct order?

Page 1 of2



Laucks Testing Labs Data Review Checklist
Ordnance 8330 - HPLC Department

Work Order Number:
Analysis Batch Dates:
Method: I SDG#:

Comments on anv "No" responses:

Data Reviewer:

2nd Level Reviewer:

Date:-'-------------
Date: .-------------
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1. Introduction and Scope

1.1 Method Description

1.1.1 This method is used for the trace analysis of ordnance compounds in water, soil, and
sediment samples by high performance liquid chromatography. The concentrated water sample
extracts are diluted 1: 1 (v/v) with reagent grade water prior to analysis. The sample extracts are
analyzed using a e 18 (octadecyl) reverse phase column, and target analyte concentrations are
measured at either 254 nm or 210 nm using a UV detector. All positive measurements observed
on the e 18 co\.umn are confirmed by a second analysis which uses a eN (cyano) column and C8
column in series. The e 18 column is considered the primary column and is used for quantitation
of all target analytes.

1.1.2 This method is used to determine part per billion levels of the ordnance analytes listed
below:

Compound Acronym
Octahydro-l ,3,5,7-tetranitro-l ,3,5,7-tetrazocine HMX
Hexahydro-l ,3,5-trinitro-I,3 ,5-triazine RDX
1.3,5-Trinitrobenzene 1,3,5-TNB
1,3-Dinitrobenzene 1,3-DNB
Methyl-2,4,6-trinitrophenylnitramine Tetryl
Nitrobenzene NB
2,4,6-Trinitrotoluene 2,4,6-TNT
4-Amino-2,6-dinitrotoluene 4-Am-DNT
2-Amino-4,6-dinitrotoluene 2-Am-DNT
2,4-Dinitrotoluene 2,4-DNT
2,6-Dinttrotoluene 2,6-DNT
2-Nitrotoluene 2-NT . -

~... '......
3-Nitrotoluene 3-NT
4-Nitrotoluene 4-NT

•-:-
: ...

.-
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6 Additional Com"pounds
(Separate Analysis at 254 nm)

Compound Acronym
2,4-Diamino-6-nitrotoluene 2,4-DA-6-NT
2,6-Diamino-4-nitrotoluene 2,6-DA-4-NT
3,5-Dinitroaniline 3,5-DNA
1-Nitroso-3,5-dinitro-1,3,5-hexahydrotriazine MNX
1,3,5-Trinitroso-l ,3,5-hexahydrotriazine TNX
2,2' ,6,6'-Tetranitro-4,4'-azoxytolu~ne 4,4' -TN-AZOXY

PETNING Compounds
(Separate Analysis at 210 nm)

Compound Acronym
Nitroglycerin NG
Pentaerythritoltetranitrate PETN

1.1.3 Aqueous samples of higher concentration can be directly analyzed by diluting 1:1 (v/v)
with methanol or acetonitrile, filtering, separating on a C 18 reverse phase column, and
determined at either 254 nm or 210 nm, and confirmed on a CN column.

1.104 This method is restricted to use by, or under the supervision of, analysts experienced in the
use of high pressure liquid chromatography and in the interpretation of chromatograms. Each
analyst performing this method must have demonstrated the ability to perform the described
chromatographic analysis and/or data interpretation.

1.2 Method Deviations & Comments

1.2.1 The following items represent deviations from the published version ofmetho.d.~.8330

which are followed as standard operating procedure in the performance of this method at Laucks.

1. Single injections of calibration standards are analyzed ra,her than triplicate
injections in a random order. It has been determined at Laucks that single
injections of these standards yield acceptable calibration and linearity data as
evidenced by the calculated percent RSDs used to evaluate the initial
calibration data.

2. Method SW 8330 specifies that all analyses are to be performed using a
mobile phase which consists of a 50:50 mixture of methanol/water under

Laucks Testing Laboratories, Inc.
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isocratic conditions. Laucks employs a gradient elution program (detailed in
Section IV) in order to improve the separation of the target analytes on the CN
C8 column.

3. According to Method 8330, all working standards are to be prepared daily in
a methanol/calcium chloride solution. The practice at Laucks for 8330 and the
6 additional compounds is to prepare working standards using acetonitrile and
diluting 50/50 with water just prior to analysis. NGIPETN are prepared in a
50/50 mixture Qf acetonitrile and water. These working solutions have been
demonstrated to be stable for at least 6 months. The stability of targ~t analyte
responses in the working solutions in use (especially that oftetryl) is used to
determine whether new solutions should be prepared.

4. Tetryl decomposes rapidly in methanol/water solutions, as well as with heat.
Laucks has experienced erratic recovery of tetryl from spiked sample extracts.

5. Currently, the confirmation column can demonstrate full separation for the
ordnance compounds. However, from time to time, the following target
analyte pairs will partially co-elute: 4-Amino-2,6-dinitrotoluene and tetryl.
Therefore, positive confirmation can not be made when these tWQ peaks have
been tentatively identified on the primary column.

6. At the time of this writing, analysis of the 6 additional compounds (not
including PETNING) combined with the 14 ordnance compounds results in the
separation of all compounds on the primary column (C 18).

7. Although the compounds NG and PETN are not listed in SW 846 Method
8330, Laucks has found that adequate recovery of these compounds can be
achieved using-this method by modifying the wavelength from 254 om to 210
run.

8. Picric and picramic acids exhibit substantial peak shift and may elute near
or co-elute with HMX on the C 18 column using the 8330 method. However,
no attenuation compounds, nor NG/PETN coleute on the primary (PAH)
column using the picric/picramic method. The buffer is used in this method in
order to stablize these compounds.

1.2.2 In order to attain lab-wide consistency am<?ng staff members for decision-making
processes with regard to laboratory anomalies, several common items have been addressed in this
SOP. Any occurrences which·are not covered in this SOP should be discussed with the
supervisor, prior to implementing a solution.

Laucks Testing Laboratorie~. Inc.
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1.2.}· One example is the determination of potential carry-over in sample analyses. Any samples
analyzed subsequent to a high level sample (which is defined by yielding one or more target
analytes above the calibration range) should be thoroughly examined for potential carry-over of
the same target analyte(s). Corrective action in the form ofreanalysis for possible carry-over
should be performed and documented in the narrative.

1.204 Another example is the review of all sample chromatograms for analytes which may not
show up on the sample quantitation report due to data system error or retention time shift. All
peaks should be examined and evaluated based on the retention times and sample concentration
in order to prevent reporting false negatives.

1.3 Sample Collection, Sample Storage, Holding Times

1.3.1 Samples are collected in amber glass containers with Teflon-lined caps. All samples and
sample extracts are stored at 4°C ±2°C. According to guidelines listed in SW-846 for the
extraction of semivolatile compounds, water samples must be extracted within 7 days of
collection, and soil samples must be extracted within 14 days of collection. All extracts must be
analyzed within 40 days of sample preparation.

1.3.2 Although not a routine sampling practice, a soil holding time study performed by the U.S.
Army Cold Regions Research and Engineering Laboratory recommends a maximum holding
time of eight weeks when samples are frozen.

1.3.3 A similar study performed for water samples recommends a maximum holding time of 50
days for relatively sterile samples which are refrigerated. Surface waters, or samples likely to
have significant microbial activity, may suffer significant losses of nitroaromatic compounds
(particularly trinitrobenzene and trinitrotoluene) within 1-2 days, even under refrigeration. If
microbial activity is suspected, water samples should be extracted as soon after collection as is
practical.

1.4. Definition of Terms -;......... .

104.1 This section defines terms and acronyms as they are used in this SOP. Other terms, such as
MS/MSD or method blank, are not defined here since it is assumed that the user of this SOP
already understands their more general meaning.

•
Method Blank Spike A background free matrix (DIW for water, clean sand for

soils/sediments) to which known amounts of target analytes and
surrogates are added each time sample extracts are prepared. In
the context of this SOP, a blank spike is the same as a QC check
standard. See also QC check standard.

Laucks Testing Laboratories, Inc.
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Continuing calibration verification. This is the same acronym used
in the CLP program. This is a standard injected at some prescribed
frequency during the analysis sequence to determine whether the
instrument has remained in calibration.

Calibration factor. The ratio of peak response to nanograms
injected. This term is defined in the same way in both the CLP
contract and SW-846.

Deionized water. Lab reagent water. Organic-free water: Since the
systems used to provide DIW at Laucks all contain carbon
polishing filters, they are capable of providing organic-free water
for use.in method blanks and method blank spikes.

Instrument detection limit. The lowest concentration of a target
analyte that will yidd a signaLnoise ratio of at least 3x. Used as a
starting point for selecting MDL study spiking levels.

Method detection limit. The lowest concentration in a sample
which will yield a positive result that is·greater than zqo .~t a
known level of confidence. MDLs are empirically determined at
Laucks.

Quality control check standard. Referred to in this SOP as a blank
spike. A QC check standard is a requirement ofSW-846 method
8000 and is used to determine whether the analytical system is in
control ifMS/MSD recoveries are out of control. See also blank
spike..

Laucks Testing Laboratories, Inc.
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QC Period

Reporting Limit

RSDor%RSD

RT

RT Window

Sequence
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Quality control period. An analysis sequence initiated by the
injection of one or more standards, followed by sample extracts,
and terminated with a standard injection. A QC period can be
open-ended chronologically, but calibration verification must be
documented using the procedures in this SOP.

Also known as PQL, or Practical Quantitation Limit. This is
determined the by low level standard concentration.

Relative standard deviation or percent relative standard deviation.
The ratio of the standard deviation of a set of values to th~ mean of
the set of values. A measure of the similarity of the values one to
another.

Retention time. The time (in minutes) at which a target analyte
elutes from the LC column.

Retention time window. The ± value which is applied to the ICV
to establish the time range used to make tentative compound
identifications. .

A set of sample extracts and standard solutions injected into an
instrument in a chronologically continuous group. See also QC
period.

2. E,!uipmeut Lillt and Standards

2.1 Chromatographic System

•

Primary Column:

Secondary Column:

C18 (octadecyl) reverse phase HPLC column, 15 em x 4.6

mm, 5 /lm particle size, (Rainin Microsorb ·or eqUivalent).

CN (cyano) reverse phase HPLC column, 25 cm x 4.6 mm,

5 J.1m particle size, (Supelcosil LC-CN or equivalent).

C8 and CN reverse phase HPLC columns in series, IOem x

3.9mm, 4J.1m particle size, (Waters Nova- Pak or
equivalent). These are used in the for the analysis of the 6
additional compounds.

Laucks Testing Laboratories, Inc:.
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Mobile Phase:

UV Detector:

HPLC System:
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Methanol (EM Science brand high purity 'solvent or
equivalent). Reagent water (Modulab Polisher HPLC grade
water or equivalent).

254 run (210 nm for NG and PETN)

Rainin HPLC system - HPXL solvent delivery system

capable of achieving 4000 psi. 50 ~L sample loop.
Knauer variable wavelength UV detector.
Dynamax automatic sample injector.
Digital integrator: EZChrom.

Waters System: '

Hewlett Packard System:

'2.1.1 <;olumn Temperature Control:

Waters 712 WISP Sample Processor or equivalent.

50 JlL sample loop or equivalent.
Waters 486 tunable absorbance detector or equivalent.
Waters 600E Multisolvent delivery system or equivalent.
Digital Integrator: EZChrom.

HP 1313A Autosampler.
HP G1311A QuatPump.
HP G1322A On-line degasser.
HP G1316A Thermostat column compartment.
HP 1314A Variable wavelength detector.
Digital Integrator: EZChrom.

.'

2.1.2 Column temperature is controlled through the use of a colurim heater which is maintained

at a temperature of 25°C.
.=.........

2.2 Standards

2.2.1 Target Analyte Stock Solution

2.2.1.1 The stock solution used contains the 14 standard compounds in the mix at a

concentration of 1000 Ilg/mL and is generally purchased from AccuStandard Inc. (25 Science
Park, New Haven CT 06511). Equivalent solutions from this or other vendors are also
acceptable.

•Laucks Testing Laboratories, Inc.
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2.2:1.2 The NG and PETN stock solutions are purchased individually from AccuStandard, Inc.
(25 Science Park, New Haven, CTU65 11). The NG solution comes in 1 mL ampules at 4000

Ilg/mL in ethanol. The PETN solution comes in 1 mL ampules at 1000 Ilg/mL in methanol.
Equivalent solutions from this or other vendors are also acceptable.

2.2.1.3 The 3,5-Dinitroaniline and 1,3,5-Trinitroso-l ,3,5-hexahydrotriazine standards are made
from standard analytical reference materials obtained from the U.S. Army Environmental Center
(Aberdeen Proving Ground, MD 21010). The 2,4-Diamino-6-nitrotoluene, 2,6-Diamin0-4
nitrotoluene and 2,2',6,6'-Tetranitro-4,4'-azoxytoluene standards are made from standard
analytical reference materials obtained from AccuStandard, Inc. (25 Science Park, New Haven,
CT 06511). The I-Nitroso-3,5-dinitro-I,3,5-hexahydrotriazine standards are made fro'm standard
analytical reference materials obtained from Stanford Research.

2.2.1.4 Calibration standard, surrogate stock and IBLK surrogate solutions are detailed in
Appendix I.

2.2.2 Surrogate Stock Solution

2.2.2.1 The surrogate stock solution is received in a methanolic solution at a concentration of
1000 Ilg/mL. The surrogate can also be prepared by weighing 100 mg of 1,2-dinitrobenzene into
a 100 mL volumetric flask and diluting to volume with methanol to yield a concentration of 1000

IlglmL.

2.2.3 IBLK Working Solution

2.2.3.1 The working instrument blank solution contains the .surrogate compound only at a
concentration of2.0 ).lglmL. Prepare this solution by adding 100).lL of the 1000 IlglmL surrogate
stock solution to a 50 mL volumetric flask. Dilute to volume so that the final solvent
concentration is methanol/water at a ratio of 1:1.

Laucks Testing Laboratories, Inc.
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2.2.4 Working Calibration Standards

2.2.4.1 Prepare the working calibration standards for the 14 standard analytes in the following
manner. All solutions are prepared in acetonitrile and diluted 1: 1 with water just prior to
analysis. These 14 analytes are combined into one working solution, since they do not co-elute
on the primary column.

Standard Source Solution Amount
Added (mL)

Standard #6 A 0.20
B 0.20

Standard #5 A 0.1
B 0.1

Standard #4 C 1.0
Standard #3 D 1.0
Standard #2 E 1.0
Standard #1 F 1.0

Final Volume
(mL)

10

10

10
10
10
10

Final Concentration

(~g /mL)
20:1)

10.0

2.0
1.0
0.2
0.1

Source Solution

A = 14 Component Mix
B = Surrogate Stock Solution
C = Standard #6
D = Standard #5
E = Standard #4
F = Standard #3

Concentration (~g /mL)
1000
1000
20
10
2.0
1.Q

2.2.4.2 Prepare the working calibration standards for the 6 additional analytes in the following
manner. All solutions are prepared in acetonitrile and diluted 1: 1 with water just prior to

analysis: c......

Laucks Testing Laboratories, Inc.



•

•

Source Solution

A=MNX
B=TNX
C =3,5-DNA
D = 2,6-DA-4-NT
E = 2,4-DA-6-NT
F = 4 4'-TN-AZOXY,
G = 1,2-DNB
H = Standard 6
1 = Standard 5
J = Standard 4
K =; Standard 3

Concentration (J,J.g/mL)
100
1000
1000
1000
1000
100
1000
20.0
10.0
2.0
1.0

.....' ......
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2.2.4.3 Prepare the working calibration standards for PETNING in the following manner. All
solutions are prepared in a 1: 1 acetonitrile/water mixture.

Standard

Standard #5

Standard #4
Standard #3
Standard #2
Standard #1

Source Solution Amount Added
(mL)

A 0.05
B 0.10
C 0.10
o 5.0
E 5.0
F 2.0
G 5.0

Final Volume
(mL)

10
10
10
10
10
10

10.0

Final Concentrations
NG:PETN:l,2-DNB

(/lg /mL)
20.0
10.0
10.0

10.0,5.0,5.0
5.0, 2.5, 2.5
1.0. 0.5, 0.5

0.5,0.25, 0.25

Source Solution
A = Nitroglycerin
B = PETN Solution
C = Surrogate Stock Solution
D = Standard 5
E = Standard 4
F = Standard 3
G = Standard 2

Concentration (/lglmL)
4000
1000
1000
As Above
As Above
As Above
As Above

2.2.4.4 Note: Store all standard and surrogate solutions in amber glass vials with screw caps and
Teflon-lined septa. Minimize headspace in these vials and store them in a refrigerator kept at
4°(; ±;l"L. Aiiow standards to come to room temperature prior to use.

2.2.4.5 Stock solutions may be used for up to one year, and working solutions are good for at
least six months, or the expiration date ofthe parent standard, whichever is sooner.

2.2.4.6 "All standards are assigned a unique identifier to enable cross-referencing of~ach .
individual standard back to the supplier's lot number. In addition, all standards are labeled with
the standard concentration, the solvent, date prepared, expiration date, analyst's initials, and the
standard reference number. Refer to Laucks' SOP on the traceability, documentation, and
preparation standards.

Laucks Testing Laboratories, Inc.
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3. Safety precautions

3.1 Routine Safety Precautions

3.1.1 All standards and sample extracts should be handled as i'fthey are hazardous substances.

3.1.2 All compounds analyzed by this method are used either in the manufacture of explosives
or are the degradation products of these compounds. When making stock solutions for
calibration, treat each explosive compound with caution.

3.1.3 Refer to the instrument manufacturer's manual for routine instrument precautiops.

3.1.4 Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component or with high
pressure gas and have the potential to do harm if not used properly.

3.1.5 Electrical shock - All instruments present the possibility of electrical shock. The operator
should take all precautions including ensuring that all instruments are operated with fully
grounded power outlets, tumingoff the instrument and disconnecting the instrument from the
electrical power supply before working on any electrical components, etc.

'.
3.1.6 Almost all of the analytes under consideration are known or suspected carcinogens.
Analysts should wash their hands after using any standard, solvent or sample extract.
Additionally, a respirator should be worn or a fume hood utilized for extremely hazardous
compounds or very dirty extracts.

1.2 Waste disposal

3.2.1 Out of date standards and sample extracts are disposed of in the designated organic waste
container located in the organic preparation area.

3.2.2 HPLC liquid waste is disposed of by pouring into the designated organic'wastt'amtainer
located in the solvent storage area.

Laucks Testing Laboratories, Inc.
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4. Operation procedures

4.1 Analytical Conditions

4.1.1 Current C18 Column Conditions for the 14 Compounds:

HPLC3 HPLC4
Pump A Solvent: Methanol Solvent: Methanol/Water
Pump B Solvent: Water Flow: 0-24 min = 0.5

mL/min
Flow: 1.0 mL/minute: 24-35 min ;= 0.8

mL/min
Gradient: Linear 35-40 min = 0.5

mL/min
Run Time: 60 minutes Run Time: 40 minutes
Acquisition Time: 60 minutes Acq. Time: 35 minutes
Injection Volume: 50 ilL inj. Time: 50 ilL

Gradient Profile (HPLC3) Run Time Profile

.Initial %A:
Initial %B:
Hold Time:

Gradient 1 %A:
Gradient 1 %B:
Ramp Time 1:
Hold Time 1 :

Gradient 2 %A:
Gnidierit 2 %B:
Ramp Time 2:
Hold Time 2:

Gradient 3 %A:
Gradient 3 %B:
Ramp Time 3:
Hold Time 3:

40
60
5 minutes

60
40
15 minutes
5 minutes

95
05
10 minutes
5 minutes

40
60
5 minutes
20 minutes

0-5 minutes

5 - 20 minutes

;. .
20 - 30 minutes
30·35 minutes

35 • 40 minutes
40 - 60 minutes (Column Equilibration)

Laucks Testing Laboratories. Inc.
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4.1.2 Current CN/C8 Column Conditions for the 14 Compounds:

HPLC4 File #5:
Pump A Solvent:
Pump 8 Solvent:
Pump C Solvent:
Flow:
Gradient:
Run Time:
Acquisition Time:

Initial %A .
Initial %8
Initial %C

Methanol
Water/0.05% H3P04 buffer
Acetonitrile
0.85 mLlminuk
Linear
80 minutes'
60 minutes

12
86 (Hold time initial 15 min. Flow ramps to 0.85 mLlmin.)
2

•

Gradient 1 %A:
Gradient 1 %8:
Gradient 1 %8:
Ramp Time 1:

Gradient 2 %A:
Gradient 2 %8:
Ramp Time 2:
Hold Time 2 :

30
68
2
25 minutes

60.
40
2 minutes
38 minutes

15 - 40 minutes

40 - 42 minutes
42 - 80 minutes

'.

;.......... .
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4.1.3 Current C18 Column Conditions' for the 6 Additional Compounds:
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30'- 32 minutes
32 - 53 minutes (Column Equilibration)

Gradient Profile (HPLC3)

HPLC3 File: EXTRAS
Pump A Solvent: Water
Pump 8 Solvent: Methanol
Flow: 1.0 mL/minute
Gradient: Linear
Run Time: 53 minutes
Acquisition Time: 30 minutes

Initial %A 90
Initial %8 10

Gradient 1 %A: 70
Gradient 1 %8: 30
Ramp Time 1: 5 minutes
Hold Time 1 : ominutes

Gradient 2 %A: 50
Gradient 2 %8: 50
Ramp Time 2: 3 minutes
Hold Time 2 : 7 minutes

Gradient 3 %A: 26
Gradient 3 %8: 74
Ramp Time 3: 2 minutes
Hold Time 3: 13 minutes

Gradient 4 %A: 90
Gradient 4 %B: 10
Ramp Time 4: 2 minutes
Hold Time 4: 21 minutes

Run Time Profile

0-5 minutes

5 - 8 minutes
8 - 15 minutes

15 - 17 minutes
17 - 30 minutes

..

...' -.- .., .

••

." .

•
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4.1.4 Current CN/C8 Column Conditions for the 6 Additional Compounds:

Time

2.4
7.0
10.0
17.0
20.0
21.0

Flow Methanol Water

1.0 15 85
1.0 15 85
1.0 40 60
1.0 50 50
1.0 50 50
1.0 80 20
0 15 85

4.1.5 Current Column Conditions for NG/PETN:

CIS
Pump A Solvent:
Pump B Solvent:
·Flow:
Gradient:
Run Time:
Acquisition Time:
Injection Volume:

Methanol
Water
0.6 mLlminute:
Linear (1 :1)
30 minutes
30 minutes
50 ~L inj.

CN
Pump A Solvent:
Pump B Solvent
Flow:
Gradient:
Run Time:
Acq. Time:
Time:·

Methanol
Water ..
1.2 mLlminute
Linear (1 :1)
20 minutes
20 minutes
50 ~L

•

4.2 Method Detection Limit Study

4.2.1 ~rior to the analysis of any samples, it is necessary to establish method detec~j,01'!JiIJlits.

This procedure is fully described in the Laucks SOP on determination of detection limits.
Briefly, it involves the analysis of 7 replicate samples spiked at a concentration near the
anticipated method detection limit. A Student's T-test is then applied to these measured values
to calculate the MDL. MDL studies are performed on both columns.

4.3 Method Validation

4.3.1 Prior to the analysis of any samples, it is necessary to validate the method. A method
validation study is perfonried in a similar manner to an MDL study with the exception that a
minimum of 4 replicates are required and the concentration levels are typically higher.

LClucks Testing Labora/ortes~··lnc.
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4.4.1 It is necessary to establish retention time windows for the method by analyzing standards
for all target analytes over at least a 24-hour period. A 24-hour time period may be deemed more
appropriate for this analysis because the instrument is not always operated for longer periods
when analyzing sample extracts. At least 5 standards must be injected during the 24-hour time
period, at about equal time intervals. These standards should be interspersed with real sample
extracts in order to mimic actual instrument operating conditions. Tabulate the retention times
for all standard compounds and compute the sample (n-1) standard deviations of all the retention
times.

4.4.2 The retention time window half-width is set at 3 times the above calculated standard
deviation. This operation must be repeated whenever major equipment changes are made or
whenever the chromatographic method is modified.

4.4.3 In some cases, the retention time window may be modified in order to take into account
any pattern shifting. This shift is acknowledged by observation of the surrogate peak behavior
and the surrounding CCV standards. Ifretention time shift has occurred and the possibility of
misidentifying peaks exists, then the sample is reanalyzed bracketed by in-control CCV
standards.

4.4.4 See the Laucks SOP on determination of retention time windows for more specifics on
their determination and use.

4.5 Initial Multi-Point Calibration

4.5.1 Analyze standard solutions (including the surrogate solution) using at least 5 different
concentration levels. The lowest concentration defines the reporting limit. The highest
concentration should define the upper usable working range of the detector. Inject the standard
solutions from the lowest concentration to the highest. Criteria for evaluating these standards are
detailed in Section VI. .;.... ..... .

4.6 Initial Calibration Verification

4.6.1 At the beginning of an analysis sequence, analyze the mid-point calibration standard (STD
3). The computed calibration factor (CF) or concentration measurement must meet the criteria:
detailed in Section VI.

4.6.2 Since the retention time windows which were established by the retention time study are
relative and not absolute, the windows are anchored by the ICV. This allows the retention times
from the ICV to become the mid-point of the retention time windows.

•' •...
"..;.'.

."
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4.7 Instrument Blank

4.7.1 After the analysis of Standard 5, an instrument blank (IBLK) is analyzed. This is to verify
that there is no carryover between sample injections. Evaluation criteria are detailed in Section
VI.

4.7.2 Any sample that is suspected of containing high concentrations of target analytes should
be followed by an IBLK. This IBLK analysis is used only to make a judgment as to the
possibility ofcarryover into the sample analysis immediately following the IBLK. Evaluation
criteria are detailed in Section VI.

4.8 Continuing Calibration Verification

4.8.1 A mid-range calibration standard (STD 3) is analyzed after every ten sample injections. In
addition, this standard must be the last injection made in the analysis sequence. Evaluation
criteria are detailed in Section VI.

4.9 Sample Analysis

4.9.1 Analysis sequence

See Appendix II for a detailed analysis injection sequence.

4.9.2 Compound Identification

4.9.2.1 Compounds are tentatively ideritified if a peak elutes in the retention time window
characteristic of that compound on the primary column. To'confinn the presence of that
compound in the sample extract, the peak must also elute in its retention time window on a
second column. Currently, separation of the ordnance compounds is achievable. However, when
there are analyte co-elutions on the secondary column, the responses are no longer summed.
Instead,. separate individual standards are analyzed and the sample results are still flagg~ "
appropriately. All analyte quantitations come from the C18 column. The CN/C8 columns in
series are typically not used for quantitation purposes. Retention time windows are established as
previously described and are updated each QC period. Compounds can only be identified if the
ICV and CCV criteria detailed in Section VI are strictly adhered to. Due to constraints of the
software, the RT of the co-eluting compounds is detennined by assigning the RT to the highest
point within a give window. For the co-eluting compounds that may have a slight but not
complete separation, such as: 2-nitrotoluene, 3-nitrotoluene and 4-nitrotoluene, this
detennination ofRT can result in RT windows which exceed those identified by the standard
(due to the changes in peak heights with concentration values). In order to avoid potential

Laucks Testing"Laboratories. Inc.
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exceedance of RT windows, and in order to accurately identify these co-eluting target analytes,
the retention time windows may be administratively set for the co-eluting compounds.

4.9.2.2 The experienced analyst's judgment weighs heavily in evaluating chromatograms for
compound identification. For instance, the retention times of surrogate compounds may be
outside their expected windows due to sample matrix effects. The analyst may decide to re-adjust
the target analyte's retention time windows on an ad hoc basis based on such an observed shift.
This can occur only on a sample-specific basis and is used when the analyst examining the data
suspects that a retention time shift has occurred. If this is done, it must be fully documented in
the case narrative notes. If the concentration of any target analyte exceeds the calibration range,
the sample extract must be diluted and reanalyzed. .

4.9.3 Compound Quantification

4.9.3.1 Target compound concentrations are calculated using the following equations:

4.9.3.2 Aqueous samples

The external standard equation, as expressed in SW-846 is
At x A x V, x D

Concentration(~g/ L) = -'-----
A., X Vi X Vs

•'.

.,'.'

where:
Ax
A

As
. Vi
D

= Response for the analyte in the extract, in area or height units.
= Amount of standard injected (in nanograms).
= Response for the external standard, same units as Ax.
= Volume of extract injected, ~L.
= Dilution factor of extract. The final result of an algebraic multiplication of
the ratio of all dilution final volumes to initial volumes. For example, if an

\extract is diluted 10 ~L to 1000 ~L and subsequently dilute~ a.n ae;t,?itionalIO
~L to 1000 ~L, the expression is: (1000/10) * (1000/10) = 100 *106'= '10,000.
If no dilution was made, D = 1.
= Volume of total extract, ~L.
= Initial sample size, mL.

4.9.3.3 In routine use at Laucks, the equation reduces as follows.

4.9.3.4 First, CF is used directly in the equation. Since Cf= A/A, this substitution is made.
Next, since Laucks routinely measures all final extract volumes in mL, a conversion factor for
~L to mL must be made in the numerator of the expression - i.e., VI = 1000 * mL. Finally, ~he

Laucks Testing Laboratories. lite.
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sample preparation process is represented as the algebraic ratio of initial sample size to final
extract volume.

4.9.3.5 The equation then becomes

lOOOxAxxD
Concentratior(~1 L)=----

CFx Vix(VsI Vt)

4.9.3.6 This expression is completely equivalent to the SW-846 equation, yielding the same
final result. To report concentrations in alternate units, apply an appropriate factor:

mg/L = ~g/L* 0.001

4.9.3.7 Non-aqueous samples

4.9.3.8 The results calculation for non-aqueous samples is very similar to that for aqueous
samples. The only difference is the inclusion of a total solids tenn to calculate the dry weight
equivalent of the initial sample size.

1000 x A.t x D
Concentration(J.lgl kg) = -------

CFXViX(WIV,)x T,

where:

Ws = Sample size extracted in grams.
Ts = Total Solids in decimal format (i.e. 0.76 not 76).

s.:..- Reports

5.1 Da~ Packet Organization

See Appendix III for a check list detailing data packet organization.

5.2 Quality Control Reports

;.' ......

•
5.2.1 All results for quality control tests are entered into the lab data base. Printouts of all data
entered must be include.d in the data packet. The routine minimum is a method blank report, a
method blank spike report, and an MS/MSD report.

Laucks Testing Laboratories, Inc.
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5.3.1 Sample report results are qualified with data qualifying flags. These flags have the
following definitions:

U:

B:

J:.

D:

P:

E:

X:

z:

The analyte of interest was not detected, to the limit of
detection indicated.
The analyte of interest was detected in the method blank
associated with the sample, as well as in the sample itself.
The B flag is applied without regard to the relative
concentrations detected in the blank and sample.
The analyte of interest was detected below the practical
quantitation limit. This value should be regarded as an
estimate.
The value reported is derived from the analysis of a diluted
sample or sample extract.
When a dual column technique is employed, this flag
indicates that calculated results from the two columns differ
by more than 25 percent.

The value reported is based on a sample or sample extract in
which the target analyte concentration exceeded the
calibration range. The value reported should be considered
an estimate.
The sample has been analyzed at several dilutions. The
value reported has been determined to be the most
appropriate quantitative value.
The value reported is from the C 18 column and theres is
coelution with another target analyte on the CNjC8 columns
• • ..."'tl •••., •

In senes.

Laucks Testing Laboratories, Inc.
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See the Requirements and Corrective Actions table in Appendix IV for additional
infonnation.

6.1 Initial Calibration

6.1.1 Criteria

6.1.1.1 The initial calibration is evaluated by calculating the %RSD of the calibration factors
from the five linearity standards.

6.1.1.2 CFs are calculated using the equation:

C F = response
ng injected

6.1.1.3 This %RSD method assumes a linear response with the calibration curve passing
through the origin.

6.1.1.4 The calculated CFs are tabulated and the %RSDs calculated. All compounds must have
a %RSD of 20% to meet the method criteria.

6.1.2 Corrective action

6.1.2.1 If the %RSD criteria of 20% are not met, the out of control standard should be
reanaiyzed. if the curve is still out of controi, determine the cause of failure and correct.
Recalibrate the instrument and reanalyze any samples associated with the out of control curve.

;...... " .
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6.2 Initial Calibration Verification

6.2.1 Criteria

6.2.1.1 Using the average CF calculation technique, compute the CFs for each compound. The
calibration factors for the ICV standard are compared to the mean CFs for the initial multi-point
calibration. The percent difference for these calibration factors is calculated as follows:

CFu-CFi
% Difference = x 100

-cFa

where:
CFa = .Average CF from the initial multi-point calibration
CF j =Calibration Factor of the calibration verification standard.

6.2.1.2 The %D cannot exceed 15% for any target analytes or surrogates.

6.2.1.3 The mid-point for the RT window ofeach compound is updated using the ICV RTs.

6.2.2 Corrective action

6.2.2.1 If the ICV criteria are not met, no sample extracts can be analyzed. Determine the cause
of the ICV failure and correct. Reanalyze the ICV and if it is still out of control, a new
calibration curve must be analyzed.

6.3 Continuing Calibration Verification

6.3.1 Criteria

6.3.1.1 A CCV standard is analyzed singly for every 10 injections, and after the last sample of
the sequence. The CF for each compound is calculated and the perce~t difference is .calculated as
shown above. . '. ~...... .

6.3.1.2 The %D results cannot exceed 15% for any target analytes or surrogates.

6.3.1.3 The retention times for all target analytes must fall within the RT windows established
by the ICV.

6.3.2 Corrective action

6.3.2.1 Determine the cause of failure and correct. Reanalyze the calibration curve. All samples
bracketed by an out of control CCV must be reanalyzed unless the CCV demonstrates an

Laucks Testing Laboratories. Inc.
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increase in response and no analytes are detected above the reporting limit in the associated
samples.

6.4 Instrument Blank

6.4.1 Criteria

6.4.1.1 There must be no target analyte levels above half the reporting limit in the initial IBLK.

6.4.2 Corrective action

6.4.2.1 If the initial IBLK contains measurable levels of target analytes, the system is out of
control. The source of contamination must be identified and corrected.

6.4.2.2 IBLKs are used to monitor for possible carryover in high concentration extracts. Those
IBLKs optionally placed into the sequence following suspected high concentration extracts are
used to flag the possibility ofanalyte carryover into the following sample extract. The extract
immediately following the out of control IBLK may need to be reanalyzed if there is a detectable
amount of the analyte found in the IBLK.

6.5 Method Blank

6.5.1 Criteria

6.5.1.1 Method blanks are used to verify contamination free reagents and apparatus. They are
prepared with every set of samples extracted at the same time or at least one blank for every 20
')amples, whichever is more frequent. Analytes of interest should not be detected at levels greater
than half the current reporting limit, or less than 5% the regulatory limit, or lessthan 5% of the
sample result for the same analyte. If any analytes are detected above half the reporting limit,
corrective action must be taken.

65;2· Corrective action ;.' . .....

••

6.5.2.1 Steps shall be taken to find/reduce/eliminate the source of the contamination. Sample
corrective action may be limited to qualification for blank contamination. When the
concentrations of any target analytes in the method blank. are above 1/2 the reporting limit for the
majority of target analytes or above the reporting limit for target analytes known to be common
laboratory contaminants, the effect this may have had on the samples will be assessed. If any
analyte is found only in the method blank, but not in any batch samples, no further corrective
action may be necessary. Steps shall be taken to find/reduce/eliminate the source in the method
blank. The case narrative should aso discuss the situation. If an analyte is found in the method
blank and some, or all, of the other batch samples, additional corrective action is required to

Laucks Testing Laboratories, Inc.
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reanalyze the method blank and any samples containing the same contaminant.' If the
contamination remains, the contaminated samples of the batch would be reprepared and
reanalyzed with a new method blank and batch specific QC samples. Sporadic cases of
contamination may be difficult to control, however, daily contamination would not be
acceptable.

6.6 Blank Spike or QC Check Sample (LCS)

6.6.1 Criteria

6.6.1.1 A blank spike follows the same protocol as the matrix spike analysis except th.at the
spiking solution is added to a method blank solution instead of an actual sample. In addition,
this spiking solution is supplied from a source other than the calibration standards. The use ofa
second source for the spiking standards is employed in order to verify the calibration standards.
A method blank with added analytes is a blank spike. Blank spike percent recovery control limits
are detailed in the laboratory QC database. These· control limits are updated periodically.

6.6.2 Corrective action

6.6.2.1 The blank spike is used to determine whether a method is in control during sample .,.,::
preparation and analysis. Sample re-extraction and rea,nalysis would be triggered by any analytes
falling outside of control limits in the blank spike sample unless all sample surrogate recoveries
and MS/MSD spike recoveries are in control.

6.7 .Matrix Spike

6.7.1 Criteria

6.7.1.1 A sample is chosen at random (unless designated by project-specific requirements) from
the samples to be analyzed, and an aliquot of spiking solution is added to this sample prior to
extraction. It is required that a matrix spike analysis be perfonned with each extraction batch.
However, the minimum frequency for MS analysis is I each per 20 samples permatrlx;4bis
frequency may be changed on a project specific basis. This matrix spike sample is used to
evaluate the matrix effect of the sample upon recovery of the anaiytes. This spiking solution is
supplied from a source other than the calibration standards. The use of a second source for the
spiking standards is employed in order to verify the calibration standards. The recovery of spike
analytes is calculated as follows:

%Recovery = SSR - SR x 100
SA

•Laucks Testing Laboratories, l~.



·'

."

•

Method No:LTL-8330
Revision: 10
Date: 03/16/00
Page: 29 of42
Replaces: 9

where:
SSR =Concentration in spiked sample.
SR = Native concentration in unspiked sample.
SA = Concentration of spike added.

6.7.1.2 The current recovery criteria are detailed in the Laucks quality control database. These
control limits are updated periodically.

6.7.2 Corrective action

6.7.2.1 Samples with spike recoveries outside control limits will be reviewed for possible
corrective action. Corrective action may involve recalculation, re-extraction and/or reanalysis.
This process should also look at the recovery of surrogate compounds in the MS sample and at
the recovery of matrix spiking compounds from the extraction batch blank spike analysis. In all
cases a narrative explanation of the condition is required to detail the corrective actions taken.

6.8 Matrix Spike Duplicate

6.8.1 Criteria

6.8.1.1 The compound recovery criteria are identical to those for the matrix spik~ sample. In
addition, the matrix spike duplicate is used to measure method precision. This is done by
computing the relative percent difference (RPD) between the matrix spike and matrix spike
duplicate recovery values. This calculation is as follows:

Sl ~ S2
RPD =-----x 100

(S1+S1.)/1.

where:
S1 = Measured concentration for MS sample.
S2 = Measured concentration for MSD sample.

6.8.1.2 The current RPD control limits are detailed in the Laucks quality control database.
These control limits are updated periodically. .

6.8.2 Corrective action

If a trend in out of control RPD values is observed, the methods used must be examined
to detennine the source of variance. Once this source is identified, the method must be
changed so that samples can be analyzed with a predictable reproducibility.

Laucks Testing Laboratories, Inc.
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6.9 Surrogate Recovery

6.9.1 Criteria

6.9.1.1 Surrogates are chemically similar compounds added to every sample, method blank, and
QC sample prior to sample processing. Theyare used to monitor for potential sample processing
errors and matrix effects. Surrogate compound recoveries are calculated as follows:

Sm
%Recovery = - x 100

Sa

where:
Sm = Concentration of surrogate measured in sample.
Sa = Concentration of surrogate added.

6.9.1.2 Detailed surrogate recovery control limits are detailed in the Laucks quality control
database. These control limits are updated periodically.

6.9.2 Corrective Action

6.9.2.1 Reanalyze the sample. Low surrogate recoveries are greater potential indicators of poor
method performance than high surrogate recoveries since non-GC/MS methods cannot separate
co-eluting interferents. In instances where high surrogate recoveries are attributable to matrix
effects, no corrective action is taken: However, if elevated surrogate recoveries are attributable
to preparation error, re-extraction and reanalysis is performed.

6.9.2.2 Check calculations for possible error. Re-extract the sample if surrogate recovery is less
than the lower control limit. If a poor injection is suspected, reanalyze the sample.

6.9.2.3 Low surrogate recoveries in the method blank may require that all the samples in the
associated batch be re-extracted and reanalyzed. In any case, it is imperative toidenrify-the
problem associated with low recovery so that it can be corrected. It is arequirement that all out
of control surrogate recoveries and the corrective action taken be discussed in the narrative.
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APPENDIX I

Calibration Standard Solution Concentrations, J.1g1mL

Compound STDi STD2 STD3 STD4 STD5 STD6-- -- -- -- --
-HMX 0.1 0.2 1.0 2.0 10.0 20.0

RDX 0.1 0.2 1.0 2.0 10.0 20.0
1,3,5-TNB 0.1 0.2 1.0 2.0 10.0 20.0 -
1,3-DNB 0.1 0.2 1.0 2.0 10.0 20.0
Tetryl 0.1 0.2 1.0 2.0 10.0 W.O

NB 0.1 0.2 1.0 2.0 10.0 20.0 .
2,4,6-TNT 0.1 0.2 1.0 2.0 10.0 20.0
4-Am-DNT 0.1 0.2 1.0 2.0 10.0 20.0
2-Am-DNT 0.1 0.2 1.0 2.0 10.0 20.0
2,4-DNT 0.1 0.2 1.0 2.0 10.0 20.0
2,6-DNT 0.1 0.2 1.0 2.0 10.0 20.0
2-NT 0.1 0.2 1.0 2.0 10.0 20.0
3-NT 0.1 0.2 1.0 2.0 10.0 20.0
4-NT 0.1 0.2 1.0 2.0 - 10.0 20.0 .'Surrogate
-1,2-Dinitrobenzene 0.1 0.2 1.0 2.0 10.0 20~0

Calibration Standard Solution Concentrations, J.1g1mL

Compound STDI STD2 STD3 STD4 STD5 STD()-- -- --
TNX 0.1 0.2 ~ .0 2.0 10.0 20.0
2,6-DA-4-NT 0.1 0.2 1.0 2.0 10.0 20.0
2,4-DA-4-NT 0.1 0.2 1.0 2.0 10.0 20.0
MNX 0.1 0.2 1.0 2:0 10.0 2(t()
3.5-DNA 0.1 0.2 1.0 2.0 10.0 _ -- 20.0."
4,4'-:TN~AZOXY 0.1 0.2 1.0 2.0 10.0 20.0
Surrogate
1,2-Dinitrobenzene 0.1 0.2 1.0 2.0 10.0' 20.0

.-
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Calibration Standard Solution Concentrations, J.1g1mL

Compound STDl STD2 STD3 STD4 STD~-- -- -- --
NG 0.5 1.0 5.0 10.0 20.0
·PETN 0.25 0.5 2.5 5.0 10.0
Surrogate
1,2-Dinitrobenzene 0.25 0.5 2.5 5.0 10.0

•

••

Compound
1,2-Dinitrobenzene

Compound
1,2-Dinitrobenzene

Surrogate Stock Solution

Concentration
1000 J.1g/rnL

IBLK Solution

Concentration

2.0 J.1g/rnL
;.."' . .... -
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Analysis Sequence

Injection Sample

1 Standard #1
2 Standard #2
3 Standard #3
4 Standard #4(1CV Standard)
5 Standard #5
6 Standard #6
7 IBLK
8 ICV

injections (9-16)

17 IBLK
18 CCV Standard
19 injections (19-27)

28 BLK
29 CCV Standard

injections (total of 10 injections between CCVs)

last IBLK
last CCV Standard
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APPENDIX III

Data Packet Order List

I. QC SUMMARY

Surrogate Recovery Summary Report
Blank Spike Report
MS/MSD Report
Method Blank Summary

II. SAMPLE DATA:

Organic Analysis Data Sheet
Sample Confirmation Worksheet
Chromatogram, primary column
Quantitation Report, primary column
Chromatogram, secondary column
Quantitation Report, secondary column

III. STANDARD DATA:

Linearity Report
ICAL Data
ICAL Response, ICAL std concentrations
ICV report"
CCV reports
Other Standards Used to Support Sample Data and Instrument Blanks

V. Raw QC Data:
;.. .

Method Blank
Chromatograms
Quantitation Report

Blank Spike
Chromatograms,
Quantitation Report

Lauch Testing Laboraiories,"/iI"c.
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Matrix Spike
Chromatograms
Quantitation Report

Matrix Spike D.uplicate
Chromatograms
Quantitation Report

V. Bench Sheets.

SDG Report
Extraction Bench Sheets
Injection Sequence (logbook copy)
Miscellaneous Work Sheets. (%TS, calcs, HTVRs)
Standards Logs

VI. Reject Data:

Data not used to support reported sample results.
All data acquired but rejected on account of QC out ofcontrol.,
Non-routine standards used to support sample data should be placed at the last of the Standard
Data section.

;.,'" .......
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Method 8330 Requirements and Corrective Actions

QA Method Laucks Criterion Frequency Corrective Documentation
Element Criterhm Action
Initial Minimum of5 Minimum of 5 levels. As necessary due to Reanalyze out of Target forms and raw

Calibration levels. Must demonstrate an major instrument control standard. If data.
RSDof<20%. maintenance or still out, determine

difficulties meeting the cause of curve failure
CCV requirements. and correct. Re·

- analyze curve and any
samples analyzed .
against curve.

Initial +/- 15% of the initial +/- 15% of the initial Every 24 hr. or at the Determine cause of Target form and raw

Calibration cal ibration response calibration response beginning of an ICV failure and data.
factor. factor. analytical sequence, correct. Reanalyze

Verification which ever is more ICV and if out of
frequent, or as control a new
necessary. calibration curve must

be analyzed.

Continuing +/- 15% of the initial +/- 15%ofthe initial Every 10 injections and Determine cause of Target form and raw

Calibration calibration response calibration response at the end of an failure and correct. data.
factor. Analyze factor. analytical sequence. Reanalyze calibration

Verification singly every 10 curve. All samples
injections and after bracketed by an out of •
the final sample. control CCV must be

reanalyzed unless the
CCV demonstrates an
increase in response
and no analytes are
detected above the
reporting limit.

(nstnlment Analyze after Analyze after samples As necessary. Reanal"ze any samilles Raw data

Blank analysis of a sample when high levels of with suspected
with analyte levels matrix are suspected. carryover.
which exceed the

-
upper calibration
level.

Method All analytes must be All analytes must be less One method blank per Reanalyze blank. If Method Blank

Blank <MOL than half the Reporting .20 samples or each still OUI of control. re- Summary
Limit, or <5% extraction batch, extract the entire batch and raw data.
regulatory limit, or <5% whichever is more of samples unless the Narrative comment
of the sample result, frequent detected analyte(s) are when necessary.
whichever is greater. not present in the

, associated samples.

Laucks Testing Laboratories, Inc.
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Method 8330 Requirements and Corrective Actions

QA Method Laucks Criterion Frequency Corrective Documentation
Element Criterion Action
Surrogate Minimumofl See lalesl version of All samples. method Re-exlract if surrogate Target Surrogate

Recovery surrogate. Laucks Testing Labs blanks. and QC samples. recovery is < the lower Summary fonn or
Recoveries must fall control limits catalogue. control limit. If a poor special test results.
within the labs All surrogate recoveries injection is suspected Narrative comment
established windows. must fall within lhe reanalyze the sample. when necessary.

generated limits. If
laboratory limits are not
established due to lhe
implementation of a
new surrogate. the .
default limits of70%-
130% are used until
enough data points are
collected to generate
new limits.

MSIMSD One per 20 samples See latesl version of I MSIMSD pair per 20 Per SW 846. ifanalyte MSIMSD repon and
or extraction batch Laucks control limits samples or every recoveries are out of raw data. Narrative
which ever is more located in the QC extraction batch which control in the comment when
frequent. Must be per database. ever is more frequent. MSIMSD but are in necessary.
matrix. control in the

asso.ciated blank spike.
no further action is
required.

Blank Spike N/A See latest version of I per 20 samples or Re-extract if analyte ~Iank Spike repon and
Laucks Testing Labs every extraction batch recoveries are outside raw data. Narrative
control limits in the QC which ever is more of control limits. comment when
database. All recoveries frequent. necessary.
must fall within the
generated limits.

.~, .

Laucks Testing Laboratories. Inc.

e_-

••

,,-,'



·,

• .~

Method No:LTL-8330
Revision: 10
Date: 03/16/00
Page: 39 of 42
Replaces: 9

APPENDIX V

Elution Order of Target Analytes

e.

Compound

HMX
RDX
1,3,5-TNB*
1,3-DNB
Tetryl
NB*
2,4,6-TNT*
4-Am-DNT
2-Am-DNT
2,4-DNT*
2,6-DNT* ,
2-NT*
3-NT*
4-NT*
Surrogate
1,2-Dinitrobenzene

Order of Elution on
Primary (CI8) Column

1
2
"'.,)

5
7
6
8
9
10
11
12
13
14
15

4

Order of Elution on'
Confirmation (CN/C8)

Column
7
4
1
2
14
"'.,)

6
14
12
8
9
10
13
11

5

Elution Order of 6 Additional Analytes

e"

Compound
TNX
2,6-DAA-NT
2,4-DA-6-NT
MNX
3,5-DNA
4,4' -TN-AZOXY
Surrogate
1,2-Dinitrobenzene

Order of Elution on
Primary (CI8) Column

3
2
1
4
6
7

5

Order of Elution OD

Confirmation (C8/CN) Column
1
2·· .
3
4
5
6

5

Laucks Testing Laboratories, Inc.
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Elution Order of PETNING

Compound
NG
PETN
Surrogate
l,2-Dinitrobenzene

Order of Elution on
Primary (CIS) Column

2
3

Order of Elution on
Confirmation (eN) Column

2
.,
j

*Indicates the compound co-elutes on the confinnation (CN) column.

;.' ~ ...... .

Laucks Testing Laboratories, Inc.



•

•

"

APPENDIX VI

Method 8330 Flow Chart
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Cyanide in samples is determined by a preparation with manual distillation followed by an .
automated spectrophotometric analysis on an auto analyzer with a UV digester and in-line
distillation. The routine reporting limit is 10 ~gIL in waters, and 0.50 mglkg DB in soils and
sediments. Pretreatment for the determination of cyanides amenable to chlorination in waters is
also included in this SOP.

-
This SOP is applicable to the sample preparation (for cyanide analysis) of drinking waters,
surface and saline waters, domestic and industrial wastes according to EPA methods 335.1, 335.3
arid SW 846 method 9012A with the main difference being the use of the in-line still and UV
digestion in EPA 335.3. Also, MIDI distillation with a 50 mL water sample instead of the
normal distillation of a 500 mL sample is used in this SOP. Other differences from 9012Aare
listed on the QA chart at the end of this SOP. Soils and sediments are MIDI distilled as a 1 g
sample.

This method is restricted to use by, or under the supervision of analysts experienced in the
technique described and in SW 846 methodology. Each analyst performing this method must
have demonstrated the ability to perform the described analysis.

1.2 Method Deviations and Comments

The following items represent deviations of Method 9012A, as published, which are
followed as standard operating procedures in the performance of this method at Laucks:

• The MIDI distillation procedure is used, exactly as written in-the CLP statement of work.
This distillation uses a 50 mL aliquot of sample and a final distillation volume of 50 mIs.
This procedure allows the lab to use less sample, and dispose of smaller volumes of waste
material. All molar ratios in this distillation are identical to the method as written.

.. The calibration c':lfVe specified in 9012A is reduced by 2 to compensate for the lack of
sample concentration in th~_distillation step.

1.3 Method Summary

Sampl~Preparation: The MIDI distillation procedure applies to relatively solid samples such
as soils, sediments and sludges, or if requested to water samples.. Cyanide determined by this
method is defined as cyanide ion and complex cyanides converted to hydrocyanic acid by

. Laucks Testing Laboratories. Inc.
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reaction in a reflux system with mineral acid in the presence of magnesium ion. The cyanide as
hydrocyanic acid (HeN) is released from cyanide complexes by means of a MIDI reflux
distillation operation and absorbed in a scrubber containing sodium hydroxide solution. The
cyanide in the distillate is then determined in a spectrophotometric analysis.

Water samples analyzed under EPA 335.3 are not externally distilled and are directly analyzed
unless otherwise requested.

Spectrophotometric Analysis: On a Technicon auto analyzer, the samples are acidified and
passed through a UV digester and then distilled in-line. The cyanide released is converted to
cyanogen chloride, CNCI, by reaction with chloramine-Tat pH less than 8 without hyaiolysis to
the cyanate. After the reaction is complete, color is formed on the addition of pyridine-barbituric
acid reagent. The absorbance is read at 570nm. To obtain colors of comparable intensity, it is
essential to have the same salt content in both the samples and the standards.

1.4 Sample Handling, Sample Storage, Holding Times

Samples are preserved with 8 pellets of sodium hydroxide per liter of sample (pH> 12) at the
time of collection. Samples must be stored at 4°C ± 2°C and must be analyzed within the •
specified holding time of 14 days from date of collection. The samples can be submitted in
either plastic or glass containers. The pH is checked at the time of analysis and the client should
be notified if the pHis less than 12.

Samples are to be checked for chlorine interference at the time of collection and the appropriate
action should be. taken (see section 5.4 on interferences).

1.S Definition of Terms .

This section defines tenns and acronyms:as they are used in this SOP. Other terms are not
defined here since it is assumed that the user of this SOP already understands their more general
meaning.

Batch Identifier - A number given to each preparation or analysis group which uniquely
identifies that batch. This number is generally the blank ID for preparation
batches only preceded by an "A" rather than a "B" for inorganic batches. The
preparation batch IDs are discussed in other documentation. The batch identifier
for the second set of water samples analyzed on Feb 6, 1998 would be
A020698AAl W02.

••
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CCD - Continuing Calibration Blank - This is the same acronym used in the CLP program. This
is a blank which is analyzed immediately after the CCV (almost always after
every 10 samples and at the end of the analytical run) during the analysis
sequence to determine whether the instrument or system has maintained a stable
baseline.

CCY - Continuing Calibration Verification. - This is the same acronym used· in the CLP
program. lIDs is a standard.analyzed at some prescribed frequency (almost always
after every 10 samples and at the end of the analytical run) during the analysis
sequence to determine whether the instrument or system has remained in-·----------------
calibration. .

CLP - Contract Laboratory Program - The USEPA program that contracts with laboratories to
provide laboratory services. The term has come to mean a much broader set of
methods and deliverables. In context of this SOP, CLP means procedures or
operations which are detailed in the CLP contract and which are extended to a
broader working definition.

Corr Coef, CC, r - Correlation coefficient - A measure of the "goodness of fit" of a set of data to
a regression model. The closer the value is to 1, the higher the degree of
confidence in the correlation.

DIW - Deionized water - Lab reagent water. This water should be free ofvirtually all analytes.

ICD - Ini-ial calibration blank - This term is borrowed from CLP. An instrument blank is made
up in the same way as calibration standards, without target analYtes.

ICY - Initial calibration verification - This term is borrowed from the CLP protocol. It is a
standard which is analyzed at the start of each analytical run and compared to the
initial calibration to determine whether the instrument calibration is accurate.

MDL - Method detection limit - The lowest concentration a sample which will yield a positive
. result that is greater zero at a known level of confidence. MDLs are empirically

determined by. Laucks. .

SRM or LCS - Standard Reference Material or Laboratory Control Sample. This is a material of
. approximately the same matrix as the samples, containing a known and usually

certified amount oftarget analyte and which is prepared and analyzed in the same
manner as a typical sample. lIDs sample is used to demonstrate that the analytical
system is in control. .

Lauch Testing Laboratories, Inc.
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QC period - Quality control period - An analysis sequence initiated by the analysis of one or .

more standards, followed by samples, and terminated with a standard and blank
analysis. A QC period can be open-ended chronologically, but calibration
verification must be documented using the procedures in this SOP

Sequence - A set of sample extracts and standard solutions injected into an instrument in a
chronologically continuous group. See also QC period.

l... Equipment. Reagents. and Standards

2.1 Equipment

Required instrumentation includes the following:

1) Midi reflux distillation system with heating block capable of maintaining 125°C ± soc. We .
use the MIDI-VAP model MC-l00 ("CYN-TEN").

2) Technicon Auto-Analyzer with in-line distillation unit and UV digester.

2.2 Reagents

.1) 0.25 N NaOH: dissolve 10.0 g NaOH pellets in 1 L DIW. CAUTION: this reagent will get
hot upon mixing!

2) MgC12 solution: dissolve 510 g MgCI2·6H20 and dilute to I L with DIW.

3) 1:1 H2S04: carefully and slowly add with mixing 500 mL of conc. H2S04 to 500 mL of
DIW. CAUTION: this reagent will get EXIREMELYhot upon mixing! Mix
in a Pyrex or equivalent container! DO NOT ADD WATER TO ACID!

4) Phosphate buffer: dissolve 13.6 g monobasic potassium phosphate (KH2P04) and 0.28 g
anhydrous dibasic sodiUm phosphate.(Na2HP04) and dilute to 1 L with DIW.

5) Chloramine -T solution: dissolve 1.0 g in 250 mL ofDIW. Prepare this reagent fresh daily..

6) Color reagent: place 15 g ofbarbituric acid in the bottom ofa container, and rinse down the
sides of the container with DIW. Add 100 mL ofDIW and swirl gently. Add 7S
mL of pyridine and mix. Add 1S mL ofconc. HCl, mix, ·and cool. Dilute to 1 L
with DIW. This reagent should be stored at 4°C. This reagent should be made
under a hood.

Laucks Testing Laboratories, Inc.
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7) Distillationreagent: to 500 mL ofDIW add 250 mL conc. H3P04 and 50 mL 50% H3P02 and
then dilute to 1 L with DIW.

. .
8) Sodium Hypochlorite solution: Commercial bleach such as Clorox (5.5%).

2.3 Standards

(a) Stock cyanide solution for standards and spiking, 100 mgIL CN. Place 0,2510 g ofKCN and
approx. 1.5 g NaOH in a 1.0 L volumetric flask and dissolve. Dilute up to the mark with DIW.
Record this standard in a standards logbook The stock standard is good for one year._

(b) Intermediate cyanide standard solution, 1.00 mgIL CN. Dilute 1.0 mL of stock standard
solution (a) to 100 mL With 0.25 N NaOH. Prepare fresh solution at least weekly and record in a
standards logbook..

(c) Blank solution for zero standard, blanks and diluting samples and standards: Dilute 200 J.LL
10 N NaOH to 100 mL with DIW. Prepare fresh solution at least weekly and as needed.

(d) Calibration standards:

Concentration (mgIL)
0.200
0.150
0.100
0.050
0.020
0.010
o

J.LLs of (b)
1000
750
500.
250.
100
50.
o

Final volume (mL)
5.0
5.0
5.0
5.0
5.0
5.0
5.0

All standards should be diluted up to final volume withec) Blank solution. Standards are used
up in analysis so prepare fresh standards for each analytical run.

J... Safety PreCautioDs

Refer to the Laucks SOP on lab-safety practices and the instrument manufacturer's manual for
routine instrument precautions.

All standards, samples and sample solutions should be handled as if they are hazardous
substances. Some forms ofcyanide can be released as a gaseoUs fonn upon acidification. Treat .
all samples as if they definitely contain cyanide.

Lauch Testing Laboratories, Inc.
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Routine precautions include an awareness of the moving parts on the instrument you're using.
These parts are often charged with power from an electrical component or with high pressure gas
and have the potential to do harm if not used properly.

Electri9al shock - All instruments present the possibility of electrical shock The operator should
take all precautions including ensuring that all iOstruments are operated with fully grounded
power outlets, turning off the instrument and disconnecting the instrument from the electrical
power supply before working on any electrical components, etc.

Sodium hydroxide and sulfuric phosphoric acid are extreme irritants if they come in contact with·
skin or eyes. When using these chemicals, the analyst should wear gloves and safety glasses.

The color reagent (containing pYridine) should be prepared under a hood.

!... Calibration and Quality Control

Quality Control criteria are further detailed in Appendix 1..
4.1 ,Method Detection Limit Study

Prior to the analysis of any samples, it is necessary to establish method detection limits. This
procedure is fully described ~ the Laucles SOP on determining, detection limits. Briefly, it
involves the analysis of 7 replicate samples spiked at a concentration 1-5 times the anticipated
method detection limit. A Student's T-test is then applied to these measured values to calculate
the MDL. MDLs are determined annually.

4.2 Initial Multi-Point Calibration'

The calibration standards listed in section 2.3 (d) should be analyzed in order from lowest ,
concentration to highest. This calibration MUST IMNIEDIATELY PRECEDE sample analysis.
Initial calibration data is evaluated using the correlation coefficient of a linear regression
analysis. The correlation coefficient must be 0.995 or greater. All calibration verifications and
sample extract concentrations must be'computed using the regression equation. If the criteria are
not met, the instrument must be recalibrated.

The highest standard used in the linear regression calculation defines the upper usable working
range of the instrument. Any sample concentration value that exceeds the concentration of this
high standard must be diluted with blank solution (standard c) and reanalyzed.

Laucks Testing Laboratories, Inc.
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Immediately after the calibration curve, analyze an appropriate ICV. The calculated
concentration of the ICV must be within ±15% of the true value. If the ICV criteria are not met, .
no samples can be analyzed. Perform system maintenance and re-calibrate. An LCSW is
analyzed for every 20 samples per analytical run and only the first one is also an ICV.

4.4 Initial Calibration Blank

After the analysis of the ICV standard an instrument blank (ICB) is analyzed. The ICB consists
of a sample of blank solution, standard (c). The levels of cyanide in the ICB must not exceed the
reporting liinit. If the initial ICB contains CN levels above the reporting limit, the system is out
of control. The so.urce of contamination must be identified and corrected before proceeding with .
the analysis. The instrument must be recalibrated.

4.5 Continuing Calibration Verification. (CCV) and Blank (CCB)

The II:rid-range calibration standard of 0.100 mg/L is analyzed after every 10 samples (starting
after the ICB) as the CCV. Immediately following the CCV, a sample of blank solution
(standard (c)) is analyzed as the CCB. In addition, the CCV/CCB must be the last samples
analyzed in the run. .

Cyanide concentration in the CCV must fall within ± 15% of the true value. The levels of
cyanide in the CCB must not exceed the reporting limit. If CCV limits are exceeded, check
calculations or perform instrument maintenance. If the CCB limit is exceeded, identify the
source of the contamination. No sample results may be reported that are not bracketed by a
successful ICVIICB and/or successful CCV/CCBs, and only ten samples within each successful
bracket can be reported.

4.6 Preparation Blanks'

For manual distillation preparation, the preparation blank (PB) consists of a 50 m.L sample of
DIW and is used to verify contamination free reagents arid apparatus. A PB is distilled every 20
samples per analytical run. The -cyanide concentration of the PB must not exceed the reporting
limit. If the reporting limit is exceeded in a manually distilled PB, the lowest reportable .
concentration of eN in the associated samples is twenty times the PB concentration. Otherwise,
all samples associated with the PB with cyanide concentrations less than twenty times the PB
concentration and above the reporting limit, must be re-distilled and reanalyzed with a new PB.

Laucks Testing Laboratories. Inc.
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For autoanalyzed water samples, a PBW is analyzed for every 20 samples (or with each SDGY
analyzed. This does not include distillates from manual distillation which are represented by
their distilled PB. This consists ofa sample ofblank solution (standard (c). If the cyanide
concentration is above the reporting limit, then the blank solution is reprepared and reanalyzed as
well as any samples diluted with the solution since the last PBW was checked (including the
calibration). If the new PBW is in control, then the samples are verified by the new PBW. If
contamination persists, then source isolated aild the instrument is recalibrated and all samples are
verified by the PBW are reanalyzed.

4'.7 Matrix Spike

For manual distillation preparation, a sample is chosen at random from the samples to be
analyzed (or a sample that is specifically requested by the client if they send excess sample
volume). 50 ~L of 100 mg/L CN standard solution, standard (a), is added to the 50 mL of
sample prior to distillation, for a spike value of 0.100 mg/L in the 50 mL of distillate. For 9012A
a 50 mL aliquot is spiked with 20 ~L for a spike concentration of 0.040 mg/L The analyst must .
attempt to avoid selecting samples which are identified by the client as blanks. As the purpose of
the matrix spike is to test the system under "typical" conditions, the analyst may also avoid
selecting the most difficult sample of the batch for spiking. The minimum frequency for MS '
analysis is 1 each per 20 samples per matrix. This matrix spike sample is used to evaluate the •
matrix effect of the sample upon recovery of the analytes.

For autoanalyzed water samples, the same criteria for sample selection and frequency applies.
The MS is prepared by measuring out 10 mL of the selected sample, then adding 10 IJ.L of the
100 mg/L eN standard (standard (a» for a spike value of 0.100 mgIL. If the sample needs
dilution, the diluted sample is spiked in the same manner for a spike value of 0.100 (multiplied
by the dilution factor) mgIL.

The recovery of spike analytes is calculated as follows:

(SS - S)
% recovery = -------- .. 100

SA
where:

,SS =concentration in spiked sample
S =native concentration '~_unspiked sample
SA = spiked added; the amount of spiking material actually added to the ~ple calculated'
on the sample basis

If the spike recovery is not at or within the limits stated in QC-DB, an action such as re-analysis
of the spike at a higher dilution, or selection of an alternate sample for spiking (if possible) is

Laucks Testing Laboratories. Inc.
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taken. An exception to this rule is granted in situations where the blank spike is in control, or the
sample concentration exceeds the spike level by a factor of four or mor~. In these cases, a
narration is included with the data.

. 4.8 Matrii Spike Duplicate

For both manual distillation and autoanalysis; at least one duplicate sample per 20 samples per
matrix is required. RPD values are calculated as follows:

ISR1 - SR21
RPD=---- ·,100

(SRI, + SR2)/2
where:

SRI = measured concentration in the initial spike analysis
SR2 = measured concentration in the duplicate spike analysis

The recovery and RPD must fall withiri the control limit stated ~ QC-DB..'., 4.9 Blank Spike

To verify the manual distillation procedUre, a SO mL sample ofDIW is spiked with SO J,JL ofthe
100 mgIL standard (standard (a)) for a spike value oIO.100 mgIL, and is distilled and analyzed
with the other samples. The calculated recovery must be within the limits stated in QC-DB. The
minimum frequency for the,BS is one per 20 samples per analytical run.

4.10 Sample Duplicate

4.1 0.1.1 Sample duplicates are required. At least one duplicate sample per 20 samples per '
matrix is required when matrix spikes are being performed. RPD values are calculated in a
manner similar to MS/MSD RPDs:

lSI - S21 • 100
RPD=---

(Sl + S2)/2

,.~

where:
S1 = measured concentration in the initial analysis
S2 = measured concentration in the duplicate analysis

4.10.1.2 ,The RPD control limits are detailed in the current Control Limits Catalog and in the
Quality Control Database (QC_DB) and will change from time to time.

Loucks Testing Laboratories. Inc.
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4.10.2.1 Ifa trend in out of control RPD values is observed, the methods used must be examined
to determine the source of variance. Once this source is identified, the method must be changed
so that samples can be analyzed with a predictable reproducibility. Generally, ifrecoveries are in
control and no analyte of interest was detected in any of the samples, no immediate action will be
taken on that sample set. If integrity of reported sample values is in doubt, re-analysis may be
called for. Corrective actions should be discussed with the Quality Control Officer.

~ Operatiop procedures

5.1 Pre-distillation Sample Screen for Waters

Water samples are screened for sulfide and chlorine interferences prior to distillation as follows:

1) Pour a small amount ofpH4 buffer into a 10z. plastic cup.

2) Check for the presence of sulfide with lead acetate test paper. Wet the paper with pH 4 buffer ,
and then drop -10 ilL of sample onto it. 'A darkening of the paper indicates the presence ofS2

-.

If present then see Section 5.3 Interferences before proceeding with the distillation.

3) Check for the presence of chlorine with potassium iodide-starch test paper. Wet the paper.
with pH 4 buffer and then drop -10 ilL of sample onto it. A bluish discoloration indicates the
presence of chlorine. If present then see Section 5.3 Interferences before proceeding with the
distillation. .

5.2 Pretreatment for Cyanides Amenable to Chlorination

Two sample aliquots are required for chlorine amenable cyanide determination. One is.
pretreated, the other is not p~treated. Both are prepped and analyzed and the difference between
the two is the cyanide amenable to chlorination.

1.) To the ~ample aliquot designated for pretreatment add bleach solution dropwise until an
excess of chlorine is maintained. Test for residual chlorine with KI-stareh paper. Paper will tum
blue.

2.) Maintain excess for one hour with continued agitation using a Teflon stir,bar and a stir plate.

••
Laucks Testing Laboratories, Inc.
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3.) After one hour, add ascorbic acid in small increments (-0.01 g) until KI-starch paper shows
no residual chlorine and analyze.' .

5.3 Manual Distillation

Samples are distilled using the. MIDI distillation method. The distillation procedure is as
follows:

1) Remove fritted tubes from absorbers, rinse, and set aside.

2) Rinse out absorbers, and invert to drain.

3) Add 50.0 mL of a liquid sample (or 1.0 g of a solid sample) to a sample tube. For solid
samples, dilute with DIW to the 50 mL mark on the tube.

4) Set up sample tubes for the appropriate QC (BS, PB, MSIMSD), but do not spike the BS or
the "spiked" sample yet.

5) Add 3-4 boiling stones to each tube.

6) Insert reflux impingers into the sample tubes.

7) Fill the absorber tubes with 50.0 mL of 0.25 N NaOH, and insert the fritted tubes.

8) Place sample tubes in the back row of the heating block, and the absorbers into the front row.

9) Insert the cold-finger condensers into the top of the sample tubes.

10) Hook up all vacuum hoses.

11) Tum on water flow, and adjust flow meter to approx. the same number of samples that are
being distilled (about 9-10 for 10 samples).

12) Plug in the vacuum pump.

13) Stabilize the flow rate at about 3 bubbles per second and wait for about 5 minutes.

14) Spike the BS and the MS/MSD with the appropriate spiking material. '

15) Add 5 mL of 1:1 H2S04 to each tube, and let'mix for about 3 minutes.

. Lauch Testing Laboratories. Inc.
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18) When distillation is complete ( 10 minutes to heat to reflux, 60 mins of reflux, and 15
minutes of cooling) the heating block will automatically shut itself off. Replace tubes in tube
rack, remoVing the fritted tubes before turning the vacuum pump off.

19) Pour off the liquid from the absorbers into a clean container, label, and store at 4°C if the
distillates will not be analyzed immediately. _.

20) Rinse all glassware with DIW, and store fritted tubes in DIW.

5.4 Interferences

1.) Sulfide interference: Some sulfides convert CN to SeN. Add cadmium carbonate to
sample until lead acetate test paper no longer darkens (treat 25 mL more than is necessary for the

. distillation). Yellow cadmium sulfide precipitates if the sample contains sulfide. Avoid a large •
excess of cadmium carbonate and a long contact time in order to minimize a lossby.
complexation or occlusion of cyanide on the precipitated material. Filter sample through a dry
filter paper into a dry container then proceed with the distillation procedure. A narration is
included in the final report. Run a standard or BS treated in the same manner with the treated
samples.

2.) Chlorine interference: Chlorine decomposes most cyanides. Add ascorbic acid to the 50 mL
sample -0.02 g at a time until KI-starch test paper no longer turns bluish then add an additional
0.02 g ofascorbic acid. Proceed with the distillation procedure. Anarration is included in the
final report.

3.) N03 / N02 interference: Nitrates and/or nitrites can form oximes with organic compounds
which can decompose under test conditions to form HCN. Ifhigh levels are suspected (e.g.
fertilizers) then sulfamic acid is added to the sample to remove the interference.

4.) Surfactants. For manual di~~llation, the presence ofsurfactants may cause the sample to
foam during refluxing. If this occurs, add anantifoam agent such as Baker Antifoam B Silicone
Emulsion.

5.) Interferences are eliminated or reduced by the distillation procedure •••
Laucks Testing Laboratories, Inc.
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The auto-analyzer should be set up for cyanide analysis according to the Laucks S'Op'on
configuring the Technicon Autoanalyzer. Turn on power and allow heating bath to reach 150
degrees C while flushing reagent tubes with DIW. After the temperature is reached, place the
reagent tubes into their proper reagents. Turn on chart drive motor and allow reagents to flow
through completely. When baseline has settled, set baseline at about 90%T.

6.2 Analysis procedure

1) Prepare the 1.0 ppm working standard and the blank solution

2) From these solutions make the standard curve in 1 oz plastic cups, swirl and transfer to
sampler cups, and load onto sampler. .

3) Immediately after the calibration standards, load an EPA approved LCSW as the ICV.
,Immediately after the ICV, load the blank solution for the ICB.

4) Load standards, water samples, and distillates from manual distillation (distillates are
analyzed the same as water samples) as in the following example and press the reset button on
the autosampler to begin the analysis:

Laucks Testing Laboratories. Inc.
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1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17

cup contains
SID 1 0 ppb
SID 2 10ppb
SID 3 20ppb
SID4 50ppb
SID 5 100 ppb
SID 6 lSOppb
SID 7 200 ppb
ICVILCSWl
ICB
PBWI
Sample 1
Sample IMS
Sample IMSD
Next Sample

CCVx
CCBx
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After sampling is finished and the last sample peak has been recorded, tum off the chart drive •
motor, put reagent tubes into wash and tum off the oil bath heater. Once the oil bath has cooled
below 100 degrees C, the instrument c~ be entirely shut down.

6.3 Compound Quantification

The data for each sample is recorded in strip-chart form. On a bench sheet is recorded the
information for each sample such as Sample ill, Cup #, and Dilution. Then the value for the
Peak Ht and Baseline; as read from the strip-chart (to the nearest 0.25 units), is recorded for each'
sample. This data is then entered into a standard spreadsheet for the calculation of all other
values. (An example of the spreadsheet is included in appendix II.)

• Percent transmittance is calculated from the formula: %T = Peak Ht/(Baseline/lOO)
where the ratio Baseline/lOO accounts for baseline drift.

'. Absorbance is calculated from %T by the formula: Abs =2-log(%1)

• The spreadsheet performs a linear regression including the calibration standards 0 mg/L up to
0.200 mgIL with x being the true value of the standards, and y being their corresponding
absorbances.

Laucks Testing Laboratories, Inc.
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• Concentration of eN' in the samples is calculated from the linear regression curve using the
formula y=mx+b. Substituting the sample absorbance as the y value and solving for x (conc.
of eN' in the same units as the standards were entered) and multiplying by the dilution factor,
the formula becomes:

conc. of eN' = [(Abs. - y intercept) / slope] • dilution

~ Reports

7.1 Data Qualifying Flags

Sample report results are qualified with data qualifying flags. These flags have the following
, \

definitions:

..

.~

CODE

u

*

Definition

: The analyte of interest was not detected, to the reporting limit.

: QC limits were exceeded.

---------------------------------' -._---------
Laucks Testing Laboratories. Inc.
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QA Element Method Laucks Frequency Corrective Action Documentation

Criterion Criterion
Initial Calibration 7 standards plus a 7 stds plus a blank. Beginning of run Recalibrate if In raw data.

blank. one std distilled as r<0.99S
r~.99S the BS.

r~.99S

Initial Calibration Verify calibration Independent source 1 per batch or 5% Recalibrate Enter in QC
Verification I every 15 samples ±IS%. including one - database under

LCSW with an immediately after SRM.
independently calibration.
prepared check
standard.±15%.

Initial Calibration No criteria. ::;0.010 mgIL 1 per run'immediately Recalibrate In raw da~

Blank after ICV.

Continuing Verify calibration Verify calibration I after every 10 Perform instrument In raw data.
Calibration with the mid- with the mid-range samples, and at the maintenance and
Verification range standard. standard. Must end of the run. recalibrate.

Must agree within agree within 15%
15% of true value. of true value.

Continuing No criteria. ::;0.010 mgIL 1 after every 10 Check for source of In raw data.
Calibration Blank or reporting limit samples, and at the contamination.

end of the run. Reanalyze associated
samples.

Preparation Blank ::;0.50 mglkg DB 1 per batch or 5%. Check for source of Enter in QC
Soil: No criteria. ::;0.010 mgIL contamination. database under

Water: No criteria. or reporting limit Reanalyze I reprep wi BLANKS.
associated samples.

Matrix Spike Run one spike Refer to current 1 per batch or 5% Spike at higher level or Enter in QC
(%Rec) Soil: duplicate every 10 control limits choose another sample database under

Water: samples. No . catalog and reanalyze I reprep MSPKDATA.
recovery criteria . wi associated samples.

Matrix Spike Dup. See MS. Refer to CUtTent 1 per batch or 5% Same as MS. Same as MS. '
(RPD) Soil: control limits

Water: catalog
Blank Spike Two stds distilled Refer to current I per batch or 5% Reprep wi associated Enter in QC
(%Rec) and compared to control limits samples. database under
(Manually distilled soils equal values in catalog BS_CALC.
and waren only.) standard curve.

Loucks Testing Laboratories. Inc.
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Appendix II

Excel spreadsheet used for cyanide calculations.
(example)

-standard stock:
TE4-67-l7

-y valu_

1/25/96

LCSW: WP586 ltv =0.500 ppm)

water

Peak Ht. Baseline % T Absorbance

0.0001 94.001 ---94-:-50~1 -~9-::-9"""":.4:-=7:+-1 -.--::-O~.0~0-::"'l2------------.-. .__.._.__._._--, -------
0.010l 88.50l 94.501 93.6~.~.02~

-----O.020r-- 80.50r-S4.50! 83.441 0.055
o:050i --67~50r-94:-5'Or 71.431 0.146

t-------:6:1Ooj '--47.501---94.50! 50.26I 0.299._----..- ...------_. . .
0.150~ 30.50! 94.50l 36.2~_~..:..512

1~-0-.206r· 17.751 94.50f 18.78~ 0.726
-x value- t,----- . .

':
r= 0.9999

ms/msd = O. 1OOppm
m = 2.9043 y(O) = 0.0022 x(O) = -0.0008

Sample I.D. Dilution Peak Ht. Baseline %T Absorbance . l

~
eN Img/LI

:::::: ~ :::~~ -1 :~:~~ ! :;:~: I-~:~~~ !,: ~:~~:~:, :::~~
5555-6 1 65.75 95.00 69.21 0.160! 0.0543! 0.054

CCVl tv=O.lOO 1 45.50! 95.00 I 47.89 I 0.320 0.1093 i 109% Rac.

... 1 94.00! 95.00 98.95 0.005 0.0008 i NO

ICV I LCSWl 5 54.25 95.00 57.11. 0.243 ! 0.4151 83% Rae.

iM.C-DBLtv __ 0.-.-0'0-5--::~:'- 11 I 9941·.22?5.-'t-:.~.~=9:5:.:0~0-=--=-·~:, 99.211-01>63---T 0.0004 I NO
95.00 96.05-r 0.017 ro1>o5"3-T"105%Ree.

psw;-------r- 1 -1-S4;5o-l~-9~5-.0~0-~-9-9·.47 . 0.002 I 0.0000 i NO

5'565-1 -t.- 1 -4.1 94.50-t--i.. _~~_O- i I I ••-95.00 ! 99.47 1 0.002 l O.OOOO! NO

::::::: _f--~---I :::~~ 1 :~:~~. ! ~~:;~ I ~:;:: :. ~: ~~~~:. ~~~: ::::
5555-2 1 94.25 95.00 99.21 i 0.003 , 0.0004, NO

5555·3 I 1 I 92.00 ! 95.00 j 96.84 1 0.014 ! 0.0040 I NO
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1.1.1 This method is an electrometric procedure for the determination ofpH in soils and waste
samples. . .

1.1.2' The sample is mixed with deionized water (DIW). The pH of the solution is then
measured with a pH meter.

1.1.3 This method is restricted to use by, or under the supervision of analysts experienced in the
technique described. Each analyst performing this method must have demoIistrated the ability to
perform the described analysis.

, 1.2 Interferences:

1.2.1 Samples with very low or very high pH may give incorrect readings on the meter. For
samples with a true pH of>10, which is not uncommon for some ash and other waste materials,
the measured pH may be incorrectly low. This error can be minimized by \ising a low-sodium
error electrode. Strong acid solutions, with a true value of <1, an uncommon condition, may

. give incorrectly high measurements.

1.2.2 Temperature fluctuations will cause measurement errors. Most pH electrodes are
calibrated to 25°C. Whereas Laudes does use a temperature correction probe With the pH meter,
significant differences in pH can affect the solubility anq apparent pH characteristics of the
solution itself. Therefore, measurements should be made near the appropriate temperature by
allowing the sample and diluent (DIW) to warm to room temperature prior to analysis.

1.2.3 Errors c~ occur when the pH electrode'becomes coated. If this occurs, the electrode must
be thoroughly clean and re-buffered prior to measuring the pH of subsequent samples..

. 1.3 Sample Collection, Sample Storage, Holding Times

1.3.1 There is no official holding time for the analysis of soil pH. The holding time for aqueous .
samples is to analyze immediately. Soil should not demonstrate significant pH fluctuations if

, .
refrigerated and analyzed within a reasonable time but Laudes has chosen to analyze soils
samples as soon as is reasonable after collection, not to exceed 7 days from collection.

Laucks Testing Laboratories, Inc.
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1.4.1 This section defines terms and acronyms as they are used in this SOP. Other terms, such
as MS/MSD or method blank, are not defined here since it is assumedthat the user of this SOP
already understands their more general meaning.

1.4.1.1 DIW - Deionized water - Lab reagenfwater. This water should be free of virtually all
analytes.

1.4.1.2 Sequence - A set of sample extracts and standard solutions presented to an iiistrument in
a chronologically continuous group.

Za.. Equipment List. Reagents and Standards

" 2.1 Apparatus

pH meter with means for temperature correction (temperature correction probe)
Glass electrode
50 ml. beaker"
Analytical balance capable of weighing to 0.1 g.

2.2 Standards

pH 4 buffer
pH 7 buffer
pH 10 buffer

"2.3 Reagents

Deionized water (DIW)

3.a.. Safety precautions and Waste Disposal

3.1 Safety .Preca':ltions

3.1.1 All standards, samples and 'sample solutions should be handled as if they are hazardous
substances.

3.1.2 Refer to the instrument manufacturer's manual for routine instrument precautions.

Laucks Testing Laboratories. Inc.
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3.1.3 Electrical shock - All instrumentS present the possibility of electrical shock The operator
should take all precautions including ensuring that all instruments are operated with fully
grounded power outlets, turning off the mstrument and disconnecting the instrument from the
electrical power supply before working on any electrical co~ponents, etc.

3.2 Waste Disposal

3.2.1 There should be no significant waste associated with this procedure which cannot be
disposed of in the laboratory sink and/or garbage.

~ CalibratiOn and Quality COntrol

4.1 Calibration

4.1.1 The pH meter must be calibrated with at least two pH buffers. One is the pH 7 buffer and
the other depends upon the samples. If high pH isexpecte~ the second buffer should be at pH '
10 or higher. If low pH is expecte~ the second buffer should be the pH 4 buffer. High pH
samples should not be analyzed from a low pH calibration and visa versa

4.2 Sample Duplicate

4.2.1 Criteria

4.2.1.1 At least one duplicate sample per 10 samples per matrixis required. RPD values are not
currently calculated for this analysis. The control limit is considered to be 0.5 pH units.

4.2.2 Corrective action

4.2.2.1 If an out-of-control duplicate pair is observe~ the methods tised must be examined to
detennine the source ofvariance. Once this source is identifie~ the method must be changed so
that samples can be analyzed with a predictable reproducibility. If integrity of reported sample
values is in doubt, re-analysis may be called for. Corrective actions should be discussed with the

, Quality Control Officer.

Laucks Testing Laboratories, Inc.
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5.1 Sample preparation and pH measurement of soils
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5.1.1 To 20 grams of soil in a 50 ml beaker, add 20 mIs ofDIW and stir the suspension for 5

. minutes. This may also be done with a magnetic stirring bar.

5.1.2 Allow the suspension to stand for about 1 additional hour with no agitation in order to
allow most of the suspended particulates to settle out. - - .-- -,---------

5.1.3 Immerse the electrode (including the temperature correction probe) just far enough into the
solution to establish good electrical contact. .It should not come into contact with the soil itself.

5.1.4 The electrodes should be thoroughly rinsed between samples.

5.1.5 Report the results as "soil pH measured in water @__ oC."

5.2 Sample preparation and pH measurement ofwaste material:

5.2.1 To 20 grams of waste material in a 50 m1 beaker, add 20 mls ofDIW and stir the
suspension for 5 minutes. This may also be done with a magnetic stirring bar.

5.2.2 Allow the suspension to stand.for about 15 additional minutes with no agitation in order to
allow most of the suspended particulates to settle out.

~: If the waste is hygroscopic and absorbs all the DIW, begin the test again using 20
g of waste and 40 ml ofDIW.

\ .

~: If the supernatant is multiphasic', decant the oily phase and measure the pH of the
aqueous phase.

5.2.3 Immersethe electrode (including the temperature correction probe) just far enough into the
solution to establish good electrical contact. It should not come into contact with the waste
material itself.

5.2.4 The electrodes should be thoroughly rinsed between samples.

.5.2.5 . Report the results as "waste pH measured in water @__°C.

Laucks Testing Laboratories. Inc.
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6.1.1 The data package for this analysis consists of the data sheet and a quality control chltabase
(QC_DB) report form.

6.2 Quality Control Reports

6.2.1 All results for quality control tests are entered into the lab data base using the QC_DB
program. The report form must be filled out in orderto indicate that the duplicate QC had been
performed and metthe criteria, specified in this document.

Laucks Testing Laboratories. Inc.
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QAElement Method Laucks Frequency Corrective Documentation
Criterion Criterion . Action

Initial Buffer pH meter Buffer pH meter Once before None None
Calibration to bracket between pH 7 & analyzing any

sample values 4 or 10 before samples or QC
analyses (to "
bracket sample

~

values)

Duplicate N/A within 0.5 pH 10% or once Correct problem QC_DB report
% Difference units of one every 10 form with

another samples. Consult QC . appropriate
Officer commentary
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1.1 Method Description
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1.1.1 This method is used to determine the concentration of total organic carbon (TOC) in a
water sample. The purgeable organic carbon (POC) is measured by sparging the acidified

.sample with oxygen for 3-5 minutes. The evolved gas is passed through a LiOH column
to remove carbon dioxide formed from inorganic carbon (carbonates), combusted in a
950°C furnace, and measured using an IR detector. A system blank is subtracted from all
POC readings before calculations are performed, this is to corre.et for any volatile carbon
that may be present in the air at the time of analysis. Non-purgeable organic carbon
(NPOC) is measured:by injecting sparged, acidified sample into a chamber where a UV
persulfate oxidation is performed. Carbon dioxide is evolved and measured in an IR
detector. TOC is obtained by adding the POC and NPOC.

1.1.2 Method SW846 9060 states that all TOC analyses should be performed in quadruplicate.
Laucks performs all TOCs in singlets, unless previous arrangements hav~ been made with
the client.

1.1.3 This procedure is applicable only to homogeneous samples which ·can be injected into the
apparatus reproducibly by means of a microliter-type syringe. The openings of the
syringe limit the maximum particle size which may be included in the sample..

-1.1.4 This method is restricted to use by, or under the supervision of analysts experienced in
the technique described. Each analyst performing this method must have demonstrated
the ability .to perform. the described analysis.

1.2 Sample Collectio~ Sample Storage, Holding Times

1.2.1 It is 5 rongly recommended that samples be collected in glass containers preserved with
0.2% iulfuric acid. Samples collected in plastic run the potential risks of: A) an
increased TOC value due to organic carbon leaching from the plastic into the sample
and/or B) a decreased TOC value due to solvents in the sample becoming incorporated
into the plastic container..

1.2.2 In accordance with SW846 plastic containers are permissible. Laucks will however make
every effort to provide glass containers.

1.2.3 Upon receipt samples should be stored at 4 1: 2°C.

Laucks Testing Laboratories, Inc.
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1.2.4 The maximum recommended holding time for waters is 28 eays from the date of sample

collection. If this holding time is ex~eeded, the analyst should notify the project manager
so that they may inform the client.

1.3 Definition ofTerms

1.3.1 This section defines terms and acronyms as they are used in this SOP. Other·terms, such
as MSIMSD or method blank, are not defined here since it is assumed that the user of this
SOP already understands their more general meaning.

1.3.2 Batch Identifier - A number given to each preparation or analysis group which uniquely
identifies that batch. This number is generally an analysis number which is similar to the
blank ID, only preceded by an "A" rather than a "B" for inorganic batches. The
preparation batch IDs are discussed in other documentation. The batch identi,fier for the
second set ofTOC in water analyzed on January 19,1998 would be A011998TOCW02

1.3.3 Blank spike - A background free matrix (DIW for water, clean sand for soils/sediments)
to which known amounts of target analytes are added each time samples are prepared.
Blank spikes are required on all HAZWRAP and NFESC work. Note that an LCS or •
SRM (see below) will substitUte as a blank spike for most inorganic analyses. In the
context of this SOP, a blank spike is the same as a QC check standard. See also QC
check standard.

1.3A CCB - Continuing Calibration Blank - This is the same acronym used in the CLP
program. This is a blank which is analyzed immediately after the CCV (almost always
after every 10 samples and at the end of the analytical run) during the analysis sequence
to determine whether the instruinent or system has maintained a stable baseline.

1.3.5 CCV - Continuing calibration verification. - This is the same acronym used in the CLP
program. This is a standard analyzed at some prescribed frequency (almost always after
every 10 samples and at the end of the analytical run) during the analysis sequence to
detennine whether the, instrument or system has remained in calibration.

1.3.6 ,CLP - Contract Laboratory Program - The USEPA program that contracts with
laboratories to provide J~boratory services. The term has come to mean a much broader
set of methods and deliverables. In context of this SOP, CLP means procedures or
operations which are,detailed in the CLP contract and which are extended to a broader
working definition.

Laucks Testing Laboratories. Inc.
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1.3.7 DIW - Deionized water - Lab reagent water. This water should be free of virtually all .
analytes.

1.3.8 ICB - Initial calibration blank - This term is borrowed from CLP. An instrument blank is
made up in the same way as calibration standards, without target analytes.

1.3.9 ICV - Initial calibration verification - This term is borrowed from the CLP protocol. It is
a standard which is analyzed at the start of each analytical run that is compared to the
initial mUlti-point calibration to determine whether the instrument calibration is accurate.
For most inorganic methods, this verification standard is from a source different from that- "------... 
used to make the calibration standards..

1.3.10 MOL - Method detection limit - Thelowest concentration a sample which will yield a
positive result that is greater zero at a known level of confidence. MDLs are empirically
determined by Laucks.

1.3.11 SRM or LeS - Standard Reference Material or Laboratory Control Sample. This is a
material of approximately the same matrix as the samples, containing a known and
usually certified amotmt of target analyte and which is prepared and analyzed in the same
manner as a typical sample. This sample is used to demonstrate that the analytical system
is in control..

1.3.12 QC period - Quality control period - An analysis sequence initiated by the analysis of one
or more standards, followed by samples, and terminated with a standard and blank
analysis. A QC period can be open-ended chrQnologically, but calibration verification

, mUst be documented lisingthe procedures in this SOP
, . .

1.3.13 RSD or %RSD - Relative standard deviation or percent relative standard deviation - The
ratio of the standard deViation of a set ofvalues to the mean of the set of values. A
measure of the similarity of the values one to another.

" .

1.3.14 Sequence - A set of sample extracts ~d s~dard solutions injected into an instrument in
a chronologically continuous group. See also QC period.

1.... Equipme~t List aDd Standards

·2.1 Instrument

2.1.1 . TOC analyzer, Dohrman DC-80 or'eqwvalent with POC furnace

2.1.2 Series'ofUnimetrics microliter syringes (1000, 200, and 40) or equivalent

Laucks Testing Laboratories. Inc. "



2.2 Analytical balance: 0.1 mg sensitivity

2.3 Blender, Waring type, or equivalent.

2.4 Standards

2.4.1 NPOe potassium hydrogen phthalate(K.HP) standards
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2.4.1.1 Prepare a 4000 mg/l stock standard by dissolving 1700 mg ± 1 mg KHP in a 200 mL
volumetric flask, dilute to the mark with DIW.

2.4.1.2 Prepare a 2000 mgIL intennediate standard by pipeting 50 ml of 4000 mgIL stock into
a 100 ml volumetric flask, dilute to the mark with DIW.

2.4.1.3 Prepare 20 mgIL calibration standard by pipeting one ml of 2000 mgIL intermediate
standard into a 100 ml volumetric flask, dilute to the mark with DIW

2.4.1.4 The 20 mg/l s~dard is prepared before each run. The 4000 and 2000 mg/l standards
are to be made up monthly.

2.4.2 Preparation ofpoe Benzene standard

2.4.2.1 Prepare a Stock solution ofbenzene in tetraglyme by adding about 25 ml oftetraglyme
to a 50 ml volunietric flask. This should be done with a funnel in order to keep the
neck of the flask dry. Cap the volumetric flask and weigh. Using a 5 ml glass syringe,
draw up about 3 ml ofbenzene. Discharge the contents of the syringe into the
volumetric flask just above the surface of the tetraglyme. Replace the cap and reweigh
the flask. Fill to the mark with tetraglyme and mix well.

2.4.2.2 . Calculate the concentration of the stock solution as follows:

weight (mg) benzene
------ X 0.923 = mgIL C

0.05

2.4.2.3 Prepare a poe intennediate standard by pipeting two mls of the stock solution into a
100 ml volumetric flask, dilute to mark with tetraglyme.

Lauch Testing Laboratories, Inc.
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2.4.2.4 Prepare a working su,mdard by filling a 100 ml volumetri~ flask to within 5 ml of the
mark with DIW. Add 100 J.11 H2S04, 100 J.11 an~foam, and one ml POC intermediate
standard. Dilute to the mark with DIW. The working standard will be about 10 mg/L
POCo

2.4.3 Preparation of glucose ICV solution

2.4.3.1 Prepare a 1000 mg/L stock solution by dissolving 250 mg ± 1 mg glucose in a 100 ml
volumetric flas~ dilute to the mark with DIW.

2.4.3 .2 Prepare a 10 mg/L ICV solution by pipeting 1 ml of stock solution into a 100 ml
volumetric flas~ dilute'to the mark with DIW.

.3.... Safety precautions and Waste Disposal

3.1 Safety Precautions

3.1.1 All staridards, samples and sample solutions should be handled as if they are hazardous
substances.

3.1.2 Refer to the instrument manufacturer's manual for routine instrument precautions.

3.1.3 , Routine precautions include an awareness of the moving parts on the instrument you're
using. These parts are often charged with power from an electrical component or with
high pressure gas, and have the potential to do harm if not used properly.

3.1.4 Electrical shock - All instruments present the possibility of electrical shock The operator
should take all precautions including ensuring that all instruments are operated with fully
grounded power outlets, turning off the inStrument and disconnecting. the instrument from
the electrical power supply before working on any electrical components, etc.

3.1.5 Breathing protection and gloves should be worn when handling benzene.

, 3.1.6 The combustion furnace· is 'heated to approximately 950°C, care should be taken when
working in proximity of the furnace. '

3.1.7 Care should be taken when'handling persulfate ~agentdue to the high Hg content and,
strong oxidizing capabilities. .

Laucks Testing Laboratories, Inc.
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3.2.1 All waste generated during this analysis is collected in plastic jugs. These are then

collected by a waste recycling firm.

3.2.2 Waste segregation and disposal from the point of collection is further covered in the '
Laucks SOP on Waste Segregation and Disposal.

~ Calibration and Quality Control

4.1 Method Detection Limit Study.

4.1.1 Prior to the analysis of any samples, it is necessary to establish method detection limits.
This procedure is fully described in Laucks on MDL studies. Briefly, it involves the
analysis of 7 replicate samples spiked at a concentration at 2-5 times the anticipated
method detection limit. A Student's T-test is then applied to these measured values to
calculate the MOL.

4.2 Initial Multi-Point Calibration

4.2.1 Analyze standard solutions using at least 3 different concentration levels. A 500ul •
injection ot the 20 mgIL standard is used to set the instrument's calibration, and a 1000ul
injection of the 20 mgIL standard is used to define the upper range ofuseable data. A
250u1 aliquot is used to demonstrate linearity.

4.2.2 Criteria

4.2.2.1 The correlation coefficient of the three points must be greater than .995.

4.2.3 Corrective action

4.2.3.1 If the criteria are not met, the instrument must berecalibrated.

4.3 Initial Calibration Verification

4.3.1 Immediately after the calibration curve, analyze a standard from a source other than that
from which the calibration material was obtained.

'4.3.2 Criteria

e-
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4.3.2.1 The calculated concentration of the ICV must be within the limits supplied by the,
manufacturer or should not exceed 90%-110% of the true value ifno limits are
provided.

4.3.3 Corrective action

4.3.3.1 If the ICV criteria are not met, no samples can be analyzed~ Perfonn system
maintenance and re-check the ICV~ If the criteria still cannot be met, the system musi------..·
be recalibrated. ~ ,

4.4 Initial Calibration Blank

4.4.1' 'After the analysis of the ICV standard an instrument blank (ICB) is analyzed. The levels
of target analytes in the CCB should not exceed the reporting limit.

4.4.2 Corrective action

4.4.2.1 If the initial CCB contains target analyte levels above twice the reporting limit, the
system is out of control. The source of contamination m~t be identified and corrected
before proceeding with the analysis..

4.5 Continuing Calibration Verification (CCV) and Blank (CCB)

4.5.1 A mid-range calibration standard is analyzed after every 10 samples. Immediately
following the CCV, a blank solution is analyzed. In addition, this standard and blank
must be the last samples analyzed in the run.

4.5.1.1 The CCV must fall within::l:: 10% of the true value.

4.5.1.2 The .levels of target analytes in the CCB should not exceed twice the reporting limit.

4.5.2 Corrective action (

4.5.2.1 If CCV limits are exceede~ check calculations or perform instrument maintenance.
Recalibrate and reanalyze. No sample results may be reported that are not bracketed
by a successful calibration and a CCV which is in control or by preceding and
following CCVs which are within limits.

Laucks Testing Laboratories. Inc.
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4.5.2.2 If the initial CCB contains target analyte levels above twice the reporting limit, the '

system is out of control. The source of contamination must be identified and corrected
and the affected samples re-analyzed. As with the CCVs, no sample results may be
reported that are not bracketed by a successful initial and continuing calibration blank
which are in control or by preceding and following CCBs which are within limits.

4.6 Matrix Spike

4.6.1 A sample is chosen 'at random from the samples to be analyzed, and an aliquot of spiking
solution is added to this sample prior to preparation. The analyst should attempt to avoid
selecting samples which are identified by the client as blanks. As the purpose of the
matrix spike is to test the system under "typical" conditions, the analyst may also avoid
selecting the most difficult sample of the batch for spiking. It is not always required that
a matrix spike analysis be performed with each preparation/analysis batc~ however, the
minimJ,lIIl frequency for MS analysis is 1 each per 10 samples per matrix. This will be
best accomplished by running one with every batch for many analyses. This matrix spike
sample is used to evaluate the matrix effect of the sample upon recovery of the analytes.
The recovery of spike analytes is calculated as follows:

(SS - S) * 100
recovery = -------

SA

where:
SS =concentration in spiked, sample
S =native concentration in unspiked sample
SA = spiked added, the amount of spiking material actually added to the sample calculated
on the sample basis

4.6.2 The recovery criteria are detailed in the Quality Control Database (QC_DB) and will
change from time to time.

4.6.3 Corrective action

•

4.6.3.1 Samples with spike recoveries outside control limits will be reviewed for possible
corrective action. Corrective action will first involve recalculatio~ followed by
possible re-preparatio~ and/or reanalysis. This process should also look at the
recovery of at the recovery of matrix spiking compounds from the SRM and/or blank
spike analysis. In all cases a narrative explanation of the condition is required to detail
the corrective actions taken. '

Laucks Testing Laboratories, Inc.
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4.7.1 The compound recovery criteria are identical to those for the matrix spike sample. In
addition, the matrix spike duplicate is used measure method precision. This is done by
computing the relative percent difference (RPD) between the matrix spike and matrix
spike duplicate recovery values. This calculation is as follows:

lSI - 521 • 100
RPD=---

(SI + S2)/2
where:

S1 = measured concentration for MS sample
. S2 = measUred concentration for MSD sample'·

RPD control limits are detailed in the Quality Control Database (QC_DB) and will change from
. time to time.

4.8 Sample Replicates

4.8.1 Criteria

4.8.1.1 The method reguires that all samples be analyzed in quadruplicate. It then requires
that the mean and the range be reported. Some clients may chose to have their
samples analyzed at a lower frequency. If this is the case, then samples will be
analyzed in duplicate with a mjnjmum. frequency of 1/20.. RPD values are calculated
in a manner similar to MSIMSD RPDs:

lSI - S21 • 100
RPD=---

(SI + S2)/2

where:
51 = measUred concentration in the initial analysis
S2 = measured concentration iIi the duplicate analysis

. .' .

. 4.8.1.2 TheRPD control limits are detailed in the Quality Control Database (QC_DB) and
will change from time to time.

4.8.2" Corrective action

Laucks Testing Laboratories. Inc.
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4.8.2.1 If a trend in out of control RPD values is observed, the methods used must be

examined to determine the source of variance. Once this source is identified, the
method must be changed so that samples can be analyzed with a predictable
reproducibility. Generally, ifrecoveries are in control and no analyte of interest was
detected in any of the samples, no immediate action will be taken on that sample set.
If integrity of reported sample values IS in doubt, re-analysis may be called for.
Corrective actions should be discussed with the Quality Control Officer.

Ss.. Operation procedures

5.1 Sample Analysis

5.1.1 Sample prep

5.1.2 Verify that the pH of the sample is <2.

5.1.3 If the sample contains a visible amount of suspended material, it should be homogenized
by using· the blender until it appears that all the sample reduction has taken place. If the
sample still.appears to be non-homogeneous, the analyst should disuss the situation with
the project manager. •

5.1.4 The POC portion of the analysis must be completed before homogenization, due to
potential loss ofvolatile organic carbon.

5.1.5 Analysis sequence

NPOC CaIibration standard (10 mgIL)
20 mgIL linearity check standard
5 mgIL linearity check standard
NPOC method blank
SRM
Matrix blank
POC method blank (3x)
System blank (3x)
POC standard
10 mgIL glucose ICV
ICB Blank (NPOC)
10 or fewer POC readings (may include QC)
10 mgIL NPOC standard (CCV)
Blank (NPOC, CCB)
Additional POC readings (10 maximum)

Laucks Testing Laboratories. Inc.
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10 mgIL NPOC standard (CCV)
Blank (NPOC, CCB)

10 or fewer NPOC readings (may include QC)
10 mgIL NPOC standard (CCV)
Blank (NPOC, CCB)
Additional NPOC readings (10 maximum)
10 mgIL NPOC standard (CCV)
Blank (NPOC, CCB)

10 mglL NPOC standard (CCV)
Blank (NPO~, CCB)

5.2 Instrumental Conditions
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5.2.1 The instrument with POC furnace is assembled according to manufacturers instructions.

5.3 Analytical Operation

5.3.1 Instrument startup

5.3.1.1 The furnace is turned on and allowed 90 min. to stabilize.

5.3.1.2 The reactor'vessel is filled with reagent, pwnp and UV lamp are turned on, and the
vessel is given at least 30 min. to stabilize.

5.3.1.3 Instrument is set for one ml sample size and for TOC mode.

5.3.1.4 When POC readings are being determined, the mode switch is set to POC.

5.3.2POC determinations

5.3.2.1 POC readings must be made prior to NPOC reading due to potential loss of POC when
opening the sample container.

-------------------------------_.__ ._-_._------_.
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1.0 •5.3.2.2 With the instrument set to poe mode a one ml sample is_injected into the poe
sparger.

5.3.2.3 Push the start button, sample is sparged for 3.5 minutes, and the poe value is printed
on the strip chart. If the value is higher than the highest standard, the sample must be
diluted and reanalyzed 0

5.3.2.4 The determined system blank value is subtracted from the strip chart value before any
calculations are done.

5.3.2.5 Proceed with the next poe reading or eev.

5.3.3 NPOe determination

5.3.3.1 0 Sample is placed in a solo cup and sparged with the external sparger for 3.5 minutes.

5.3.3.2 With the instrument in TOe mode an appropriate amount of sample is injected into the
instrument via the injection port, the NPOe value is then printed on the strip chart. If
the value is higher than the highest standard, the sample must be diluted and •
reanalyzed

5.3.3.3 IfNPOC is below one mgIL and less than one ml of sample was injected, rerun with a 0

larger size aliquot.

5.3.3.4 If time out error occurs, wait for the detector to return to baseline and rerun sample
using a smaller aliquot.

5.3.3.5 According to manufacturers instructions samples displaying a NPOe greater than 20
mgIL must be diluted and rerun. A 20 mgIL verification standard is run to
demonstrate that the curve is linear to 20 mgIL.

5.4 Compound Quantification

5.4.1 TOe. is detennined by adding the poe °and NPOe values together after they have been
multiplied by their app~~priatedilution factors.

6... Reports

6.1 Data Packet Organization O.
Laucks Testing Laboratories, Inc.
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6.1.1 A data package will consist of the Excel spreadsheet used to quantify the TOC and a copy
of the QC-DB report summary., If the client requests, the instrument output will also be
provided.

6.2 Quality Control Reports

. 6.2.1 In addition to the sample results, all results for the quality control tests' are entered into
the lab data base using the QC_DB program. These resultS include those for the method
blank analyses (both NPOCand POC method blanks are reported), matrix spike results,
duplicate results, and standard reference material (SRM) reports. It is not necessary to
include a copy of the information entered into the QC_DB program with each job.
However, a copy of the QC_DB report form must be included in order to indicate that the
QC was evaluated 'for analytical consistency.

6.3 Sample Result Reports

6.3.1 Data Qualifying Flags

6.3.1.1 Sample report results are qualified with data qualifying flags. These' flags have the
following definitions:

CODE Definition

,e~

U ': The analyte of interest was not detected, to the limit of detection indicated.

6.4 Control Chart(s) ,

.6.4.1 The recovery values for the LCS/SRM are plotted on control charts which may also be
supplied to clients upon request. .

Laucks Testing Laboratories. Inc.
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QAElement Method Laucks Frequency Corrective Documentation
Criterion t:riterion Action

Initial Per Per Once per run Fix problem In raw data
Calibration Manufacturers Manufacturers and re-calibrate package

Instructions fustructions.
See SOP
section 4.2.

Initial Verify with an Verified with 10 Once per run Reanalyze, In raw data
Calibration independently mgll glucose remake package
Verification prepared check standard. solution, and/or

standard. No Limits ± 10% recalibrate
limits stated. (9.0 - 11.0)

Initial N/A Must be less Run after ICV Reanalyze In raw data
Calibration· than reporting package
Blank liniit
Continuing . Every 15 Verify with 10 After every 10 Fix problem In raw data
Calibration samples with an mgIL standard; injections and at and re-calibrate; package
Verification independently CCV must be the end of the re-analyze

prepared within 10% of run. samples which
standard, no true value . are not
limits bracketed by

valid CCVs
Continuing N/A Must be less Run after each Reanalyze In raw data
Calibration than reporting CCV package
Blank limit
Linearity Check N/A Verify with 20 Once after Reanalyze, In raw data
Standard mgIL standard; NPOC remake and/or package

. -
must be within calibration recalibrate
10% of true standard instrument
value

••
Lauch Testing Laboratories, Inc.
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POC standard N/A Must meet Once after POC Remake In mw data
current spike method and standard· package
recovery limits system blanks

Method Blank Once per Must be less OnePOC and Reanalyze In mw data
sample batch; than reporting oneNPOC per package·
must be less limit . batch
thanMDL

Matrix Spike Once every 10 Refer to current One MSIMSD Review data; Narrative
Recovery samples; no QC limits pair per run or consult QC comment in

criteria catalog and/or per 20, which officer; some
..

report and mw-
QC database ever is greater conditions may data package

require re-
analysis

MSIMSD-RPD N/A Refer to current One MSIMSD Review data; Narrative
QC limits pair per run or consult QC comment in
catalog and/or per 20, which officer; some report and raw
QC database ever is greater conditions may data package

reqwre re- .- .....- .. _.•. _--_.- ..

analysis
Duplicate N/A Refer to current Once every 20 Review data; Narrative
% Difference QC limits samples consult QC comment in

catalog and/or officer; some report and raw
QC database conditions may data package

reqwre re-
analysis

Standard N/A Values are Once every 20 Review data; Narrative
Reference supplied by samples consult QC comment iIi
Material (SRM) manufacturer officer report and raw·
Recovery data package

-----_......_--------------......- .......~--~~- .. _..__...
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1. Introdu.ction and Scope

1.1. Method Description
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1.1.1. This method is applicable to the determination of nitrate/nitrite in drinking, surface and
saline waters,'domestic and industrial wastes. The method is applicable in the range from
0.010 to 2.00 mgIL as N. Higher nitrate/nitrite concentrations can be determined by diluting
the sample. The nitrate in the sample is quantitatively reduced to nitrite by passing it over a
cadmium reduction column. The diazonium compound formed by diazotation of'

, sulfanilamide by nitrite'in water under acid conditions is coupled with N-(l-napthyl)
ethylenediamine dihydrochloride to produce a reddisJ:1-purple color which is measured in a
spectrophotometer at 520 nm.

1.1.2 This method is restricted to use by, or under the supervision of analysts experienced in
the technique described. Each analyst performing this method must have demonstrated the
ability to perform, the described analysis. ,.._..-.. , _.._-_...._- --

1.2. Sample Collection, Sample Storage, Holding Times

. . '. .

'1.2.1. Samples are collected in plastic 500 mL bottles. They are preserved with H2S04 to
pH <2. The samples should be held at 4±2 Co until analysis. The holding time is 28 days,
based on time of collection. .

1.3. Definition ofTemis

1.3.1. This section defmes terms and acronyms as they are use.d in this SOP. Other tenns, such
as MSIMSD or method blank, are not defined here since it is assumed that the user of this
SOP.already uriderstands tlreir more general meaning.'

1.3.2. Batch Identifier - A number given to each preparation or analysis group which uniquely
identifies that batch. This number is an analysis number which is similar to the blank 10,

... only preceded by an "A" rather than a "B" for inorganic batches. The preparation batch IDs

•
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are discussed in other documentation. The batch identifier for the third batch of waters run
on Feb 29,1996 would be: A022996LANNW03

1.3.3. Blank spike - A background free matrix (DIW for water, clean sand for soils/sediments)
to which known· amounts of targetanalytes are added each time samples are prepared. Blank
spikes are required on all HAZWRAP and NFESC work. Note that an LCS or SRM (see
below) will substitute as a blank spike for most inorganic analyses. In the context of this
SOP, a blank spike is the same as a QC check standard. See also QC check standard.

1.3.4. CCB - Continuing Calibration Blank - This is the same acronym used in the CLP
program. TIlls is a blank which is analyzed immediately after the CCV (almost always after
every 10 samples and at the. end of the analytical run) during the analysis sequence to
determine whether the instrument or system has maintained a stable baseline.

1.3.5. CCV - Continuing calibration verification. - This is the same acronym used in the CLP
program. ·This is a standard analyzed at some prescribed frequency (immediately following
calibration, after every 10 samples, and at the end of the. analytical run) during the analysis
sequence to determine whether the instrument or system has remained in calibration.

1.3.6. CLP - .Contract Laboratory Program - The USEPA program that contracts with
laboratories to provide laboratory services. The term has come to mean a much broader set
ofmethods and deliverables. In context of this SOP, CLP means procedures·or operations
which are detailed in the CLP contract and whiCh are extended to a broader working
definition.

1.3.7. Carr Coef, CC - Correlation coefficient - A measure of the "goodness of fit" of a set of
data to a regression model. The closer the value is to 1, the higher the degree of confidence in
the correlation

1.3.8. DIW - Deionized water - Lab reagent water. This water should be free of virtually all
analytes.

·1.3.9. ICB - Initial calibration blank - This term is borrowed from CLP. An instrument blank is
made up in the same way as-calibration standards, without target analytes.

•

1.3.10. ICV -: Initial calibration verification - This term is borrowed from the CLP protocol. It is
. a standard which is analyzed at the start of each analytical run that is compared to the initial
multi-point calibration to determine whether the instrument calibration is accurate.. For most ,.
inorganic methods, this verification standard is from a source different from that used to
make the calibration standards.· .
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1.3.11. IDL - Instrument detection limit. The lowest concentration of a target analyte that.will
yield a signal:noise ratio ofleast 3x. Used as a starting'point for selecting MDL study
spiking levels. '

1.3.12. MDL - Method detection limit - The loweSt concentration a sample which will yield a
_. ---positive'result that is greater zero' at a known level of confidence. MDLs are einpiricaliy

detennine~ by Laucks.

1.3.13. MDt standard - Method detection limit standard - A standard prepared so that the
concentrations of the target analytes are no greater than 4x the empirically determined MDLs.
TIlls standard is used to verify that the instrument or system is capable of detecting the target
analytes on an ongoing basis.

1.3.14. QC check standar~ - Quality control check standard. Referred to in this SOP as a blank
spike. A QC check standard is used to determine whether the analytical system is in control
if MSIMSD recovenes are out of control. See also bUmIc spike.

1.3;15. SRM or LCS - Standard Reference Material or Laboratory Control Sample.. This is a
material ofapproximately the same matrix as the samples, containing a known and usually
certified amount of target analyte and which is prepared and analyzed in the same manner as
a typical sample. This sample is used to ,demonstrate that the analytical system is in control

1.3.16. QCperiod - Quality control period - An analysis sequence initiated by the analysis'of •
one or more standards, followed by samples, and terminated with astandard and bl~ .
analysis. A QC period can be open.;ended chronologically,'but calibration verification must
be documented using the procedures In this SOP , .

1.3.17~ RSD or %RSD - Relative standard deviation or percent relative standard deviation - The
'ratio of the standard' deviationof a set of values to the mean of the set ofvalues. A measure
of the similarity of the values one to another.

1.3.18. Sequence - A set 'of sample extracts and standard solutions injected into an instrument in
a chronologically continuQUS group. See also.QC period.

2. Equipment List and Standards

~ 2.1. . Instrument

Laucks Testing Laboratories, .Inc. 1



2.1.1 Lachat QuickChem AE-200

2.1.2 Reaction Module 10-107-04-1-C

2.1.3 Cd/Cu column. This is purchased pre-packed from Lachat.

2.1.4 AutosaD:ipler

2.1.5 Proportioning Pump

2.1.6 IBM PC with softwareJor captu?ng and reducing the data.
: ..:.
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2.2. Standards / :~ ;'.-J,! ':, :,
.•'.• :'. ,:..It ,: I :

: c·· ~I;)"":

2.2.1. StocK Nitrate solution:" A commercially prepared solution QfJ~O .mgIL N03-N is
purchased annually. This solution will be preserved with 0.2%CHCI3 ;; ..

2.2.2 Intermediate Nitrate Standard: Dilute 2000 f'Ls of 2.2.1 to 100 mLs in ~:v~lhili~~h:/!-.:
with 0.2 % H2S04, The concentration ofthis solution is 2.0 mg/L. This solution should be; .
prepared weekly.

2.2.3 Working standards: Dilute 0, 500JlI, IOOOJlI, 5.0 mL, and 20.0 mL of2.2.2 to 20 mLs
with 0.2% H2S04, The concentration of these solution are zero, .050 mg/L, .100 mg/L, .500
mgIL and 2.000 mgIL. These solutions should be made fresh daily. The CCV solution is the
'.500 mgIL standard. MSIMSD samples are prepared by diluting 25JlI of2.2.1 to 5.0 mLs "
with the sample. The MDL solution is prepared by diluti~g 25 Jll of2.2.2 into 5.0 lnLs of
0.2 % H2S04•

2.3 Reagents

2.3.1 Ammonium chloride buffer: Dissolve 85. g ofNH4Cl and 1.0 g EDTA in approx 900
. mLs DIW. Adjust the pH to 8.5 with 15M NaOH. Dilute to 1L and mix.

2.3.2 Sulfanilamide color reagent: In a lL volumetric flask, com1;line 600 mL ofDIW, 100 mL
of 85% H3P04, 40.0 g of sulfanilamide, and 1.0 g N-I-napthylethylenediamine
dihydrochJoride. Stir for 20 mins, or until dissolved. Dilute to 1L and mix. .

•

2.3.3 Carrier: Dilute 3 mL ofcone. H2S04 to 1.5 L with DIW.
.~
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3. Safety precautions an(JWaste Disposal·

3.1. Safety Precautions
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3.1.1. All standar~,$amp~e~ ~~nd sample solutions should be handled as ifth~y are hazardous
substances; .

:.
~ J .

3.1.~~. ~efr to the iLstrum~ntriuu;ufacturer'smanual ror,f~ufne instrument precautions: - -.- ---------------
-'j."~" .r~; : .. ,.~,; 'Wfrt~~:·, ~;,·:

3.l.'J. Rot ~ine precautions include.n awarenessoftl.e movitg parts on the instrument:you're
~~sing. These parts are oft~PtcbaI:.:ed v..:th po, 'er fro~__~;ejectrical component or with high
::ressure gas and;h~·,.lt~:t..r~~LB~to I!O harm ifrlO~~~~~!roperly~

..."r''''''·l·:· ~'. .. ;'.'. j~ .• f I:.. :

3.1.4. Electrical shock - All instrumentS prese~~ the possibPity of electrical shock The operator
should take all precautions including Insuring that all infu~:·Y ents are operated with fully
grounded power outlets, turning off the instrument and discotnecting the instrument from the
electrical power supply before working on any electrical components, etc.

3.1.5 Sodium hydroxide- and sulfuric acid are extreme irritants if they come in contact with skin

or eyes. When using these chemica~s, the analyst should wear gloves and safety glasses.

•

3.2. Waste Disposal

3..~.1. Waste from the instrument is carried by a drain to the sink. -Leftover sample ali'luots are
also disposed of into the sink..

. .

3.2.2. Waste segregation and disposal from the point of collection is further covered in the
Laucks SOP on Waste Segregation and Disposal. ",

:~. Jibration and Quali«y Control

4.1. Method Detection Limit Study ,

4.1.1. Prior to the analysis of any samples, it is necessary to establish method detection limits.
This procedure is fully described in Laucks on MDL studies. Briefly, it involves the analysis
of 7 replicate samples spiked at a concentration near the anticipated method detection limit.
A Student's I-test is then applied to these measured values to calculate the MDt.

•
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4.2. Initial Multi-Point Calibration
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4.2.1. Analyze standard solutions using at least 4 different concentration levels. The calibration
curve was described in the Standards section. The lowest standard is at .050 mgIL. The
highest standard is 2.00 mgIL. The calibration solutions are analyzed from the highest
concentration to the lowest

4.2.2. Criteria

4.2.3. Initial calibration data is evaluated using the correlation coefficient of a linear regression
analysis. The correlation coefficient must be 0.995 or greater for a 5-point calibration. All
CCVs and sample concentrations must be computed ·using the regression equation.

4.2.4. Corrective action

4.2.5. If the criteria are not met, the instrument must be recalibrated.

4.3. Initial Calibration Verification

4.3.1. Immediately after the calibration curve, analyze a standard from a source other than that
from which the calibration material was obtained.

4.3.2. Criteria

4.3.3. The calculated concentration of the ICV must be within the limits supplied by the
manufacturer or should not exceed 90%-110% of the true value ifno limits are provided.

4.3.4. Corrective action

4.3.5.. If the ICV criteria are not met, no samples can be analyzed. Perfonn system maintenance
and re-check the ICV. If the criteria still cannot be met, the system must be recalibrated.

4.4. Initial Calibration Blank

4.4.1. After the analysis of the ICV standard an instrument blank (ICB) is analyzed. The
absolute value ofNOiN03 in the CCB should not exceed the reporting limit.

4.4.2. Corrective action

Laucks Testing Laboratories, Inc~
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4.4.2. If the initial CCB contains target analyte levels above the reporting limit, the system is
out of control. The source of contamination must be identified and corrected before ' '
proceeding with the analysis.

4.5. Method .Detection Limit Standard

4.5.1. After the arialysisofthe ICV and the ICB,but before the analysis of any samples, an
MOL standard is to be analyzed. The MDL standard is used to provide on-going verification
of the ability of the sy~em to detect analytes at a concentration near the method detection
limit. The MDL standard should give a positive result. It must be detected for the system to
be considered in control.

4.5.2. Corrective Action

4.5.3. IfN02IN03 is not detected, the analysis must be terminated Until the problem has been
solved. Alternatively, if the affected samples are well above the detection limit (Le.
bracketed by appropriate standards), they may be reported., No undetected values shoulq be
reported if the MDL standard for that analyte(s) is undetected.

4.6. Continuing Calibration Verification (CCV) and Blank (CCB)

4.6.1. A mid:-range calibration standard is analyzed after calibration and after every 10 samples.
Immediately following the CCV, a blank solution is analyzed. In addition, this standard and'

,blank must be the last samples analyzed in the run..

'4.6.2. The CCV must fall within ± 10% of the true value.

4.6.3. The levels ofN02IN03 in the CCB should not exceed the reporting limit.

4.6.4. Corrective action

..

4.6.5. , If CCV limits are exceeded, check calculations or perform instrument maintenance.
Recalibrate and reanalyze. No sample results may be reported that are not bracketed by a
successful calibration and a CCV which is in control or by preceding and following CCVs
which are within limits.

• ' 4.6.6., If the initial CCBcoptaiIis target analyte levels above the detection limit, the system is
out of control. The source of contamination must beidentified and corrected and the affected

Laucks Testing Laboratories, Inc. 1 '
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samples re-analyzed. As with the CCVs, no sample results may be reported that are not
bracketedby' a successful initial and continuing calibration blank which are in control.or by
precedin~ and following CCBs which are within limits.

4.7. Method Blanks

4.7.1. Method blanks are used to verify contamination free reagents and apparatus. They are
prepared With every set of samples prepared at the same time or at least one blank every 20
samples which ever is more frequent. Any analyte response above the detection limit is
reported. Method blank control limits are that contaminati~n should not 'exceed the reporting'
limit

4.7.2. Corrective action

4.7.3 .Corrective action may necessitate re-preparation and re-analysis oftht sample set. For
example ifan analyte were found in the blank but not in ~)'lof tl¥ ~s~~ck ted samples then
sample group may not require re-analysis. In addition, ifsEJnple levetS exceed 20 times, the
blank, the level ofcon~tionmay be considered insignificant. In any case, if re
preparatiQn and re-analysis is not being undertaken, the ana1y~ rn¥.~,1;i~:jiscuss the issue
with the Qt:.Jity Control Offi~er. It is the laboratory's responsibttitY:ito'e"sure that method
interfcren~ caused by contaminaf::s in acids, solvents, reagents, glasswan:, and other .
sampl~~pro(,~ssing ~d~are lea~,!~; ~i~cr.~te artif~'a.nd!o~:~~y~t~d. \ aselines in the
analytical n~n be IDlmmlzed. 1fi:~~.e~me·~·se ofcbrontc:cbntmunAtlo;l, blanks may have
to be an~}7Cd from each stage of the! ~ample,?rQce~~ing to de~erih:t1etb? 'contamination
source Soit::-an be eliminated. In all cases whetr'hlank C 1nt8irunation ex.:eeds the control.;' '.'

.Jimi~·an8rr. ;'tive comment must be made which docUJI1€::ts the corrective actions taken., ,.-.,:....J. .. '.": I

4.8. Matrix [pike

4.8.1. A sample is chosen at random from the samples to be analyzed, and an aliquot of spiking
solution is added to this sample prior to analysis such that the final solution is fortified at
0.500mgIL. The analyst should attempt to avoid selecting samples which are identified by
the client as blanks. As the 'purpose ofthe matrix spike is to test the system: under "typical"
conditions, the analyst may also avoid selecting the most difficult sample of the batch for
spiking. It is always required that a matrix spike analysis be performed with each
preparation/analysis batch, however, the minimum frequency for MS analysis is 1 each per
20 samples per matrix.. This matrix spike sample is used to evaluate the matrix effect of the
sample upon recovery of the analytes. The recovery of spike analytes is calculated as
follows: '.

Laucks Testing Laboratories, Inc.
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where:
SS = ~!'ncep,L.-a~l9n; j~_w~ed :ample

',1 S =n.ati"j~;"cbAcentra'~:JIi,m \l:'spikt? ~~ple ,
SAd':~(~~;~ adde~, the amo~~,~~ f.rUC¥gjJ.j,~terialactuallyadded to the sample calculated----, ----
on the S&mple basiS ... ]J,. ' "0" .. ',',

~, r ' ~. ~ 4 " , ' , •. , !... ".'.f:.. :,.., .:.
4.8.2. Th'1lrecovery criteria are cj;::tailed in 1he,current Co~tr~' limits Catalog and in the Quality
: Cont:,rol:D. tabase and will c~ge from time to tUne. ' .,. .' " ,'.

, ' ..
,'" ; I'" ~ : '. . .4;8.3.' Corrective action

4.8.4. Samples with spike reco~e~es,'(utside control limits will be reviewed for possible
corrective action. Corrective a6ion l~f first involve recalculation, followed by possible re
preparation, and/or reanalysis. This :plocess should also look at the recovery of the matrix
spiking compounds from the SRM and/or blank spike analysis. If the SRM is in ,control, the
out of control recovery is due to matr;x interference and probably does not warrant
reanalysis. In all cases a narrative eXJ lanation of the condition is required to detail the
corrective actions taken. '

•

4.9. Matrix Spike Duplicate

4.9.1. The compound recovery criteria are identical to those for the matrix spike sample. In
addition, the matrix spike duplicate is used measure method precision. This is done by
computing the relative percent difference (RPD) between the matrix spike and matrix spike
duplicate recovery values. MS/MSD is the preferred method for measuring precision,

,however if the client requests, or if it is to reported in ClP format, M5/DUP is performed.
, This calculation is as follows:

lSI - S21· 100
RPD=-·-

(SI + S2)/2

where:
S1 = measured concentration for MS sample
52 =J!leasured concentration for MSD sample

•
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4.9.2. RPD controllirnits are detailed in the current Control Limits Catalog and in the Quality
Controi Database (QC_DB) and will change from time to time.

4.10. Sample J)uplicate

4.10.1. Criteria

4.10.2. Sample duplicates are required only when the client requests, when CLP practices are
employed, or when the method specifically calls for duplicates. At least one duplicate
sample per 20 samples per matrix is required when matrix spikes/duplicates~ebeing
performed. RPD values are calculated in a manner similar to MSIMSD RPDs:

lSI - S21 • 100
RPD~---

(S1 + 82)12.

where:
SI =·measured concentration in the initial analysis
S2 = measured concentration in the duplicate analysis

., 4.1Q.3. The RPD control limits are detailed in the current Control Limits Catalog and in the
Quality Control Database and will change from time to time.

4.10.4. Corrective action

4.10.5. Ifa trend in out of control RPD values is observed, the methods used must be examined
to detennine the source ofvariance. Once this source is identified, the method must be
changed so that samples can be analyzed with a predictable reproducibility. Generillly, if .
recoveries are in control and no analyte of interest was detected in any of the samples, no
immediate action will be taken on that sample set. If integrity· of reported sample values is in
doubt, re-analysis may be c~lled for. Corrective actions should be discussed with the Quality

. Control Officer.

•
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5. Operation procedureS

5.1. Sample Analysis

5.1.1. Analysis sequellce

SO
SI
S2
S3
S4
ICV

'CCVO
ICB
MDL
PB
Sample A
Sample A Spike
Sample A Spike Dup (or Dup)

. Sample B
etc.
after 10 s~ples .
CCVl
CCBl ;:.

:. :

A CCV and G¢~ ~'\ust be the last s~ples analyzed..
r·.. :
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5.2. Instrumental Con~:tions
. ~": j .

'1""

e ..

5.2.1. ProportiOnlng pump set at 35.

5.2.2 lrijection;vd~e wW~ 17 cm of 0.8 nun i.d. tubing.
- ..••.J •..

5.2.3 Reaction ~1~,,,e .. tO-l07-04-1-C

5.2.4 Colorimeter with 520 nm filter, and 10 mm flow cell.

Laucks Testing Lqboratories, Inc. 1
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5.3 Analytical Operation

5,3.1 Tum on the system at the power strip, and allow to warm up for 5-10 mins..

5.3.2 Download the method by'selecting "NN" in the Analysis Select and Download screen.

5.3.3 Place reagent feed tubes into the proper containers.

5.3.4 Lock pump tube cassettes down on tb' pump, and raise the tension levers to vertical.

5.3.5 Pump reagents until all air is expelled from the tubing.

5.3.6 StQP the pump, pl~;. the cadmi~.ccrurimin line on the manifold, and restart the pump.
• ' ...i,j: i.•~; : j~.4 . ." '. '.

5.3.7 Maka up;~r'~dai~~ 4~~cribed in the standards section.

5.3.8 Begin ca1iqI'a1;on by selecting" C8Ilt. ate Now" under the "Submit" menu. Follow.
instructions on t,h\~ screen to begin calibration.

. lH .-: ~ 1". !.' . .

5.3.9 After cdibration approval, verify that the correlation coefficient is >0:995.

5.3.10 Load. ~. nples into a tray and record their position in the "Identification" field of the
. .'"Sttb~~t";menu Record any dilutions made in the "Dilution" field.

5.3.11 Submit the tray by choosing "Submit Current Tray". Give the appropriate responses to
the prompted fields.

5.3.12 After analysis is complete, move to the "Results/Approval" field. To print the report,
choose Tray selection, Sample tray, Reports, Print reports.

5.3.13 After analysis is completed, stop pump, remove the Cadmium column, place the reagent
tubes in DIW and pump for 5 mins to clean the system.

5.3.14 Remove the tubes from the DIW, pump air until allliquid is expelled, unlatch the pump
tubes, and turn off the power strip.

...
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5.4 Compound Quantification
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5.4.1 The instrument report is in mg/L. TIris value is corrected for any dilution inputted into '
the software. Any external dilutions need to be corrected for on the report.
Soil samples are reported in mglKg DB using the fo1l9wing equation:

NIN in extract- dilution
NitratelNitrite, mg/KgDB = ------------..,--.- ------- --....----.---.

% TS/I00

5.4.2 Any samples having concentrations above the high standard are diluted with 0.2% H2S04

and reanalyzed.

6. Reports

6.1. Data Packet Organization

6.1.1. A data package will consist of a copy ofthe calibration, a copy of the quantitation report
for the samples, a data summary shoWing any external calculations (i.e., TS corrections), and
a QC summary report showing where the records are located in the QC data base. A eLP
like package will also require a runlog showing all the standards preparation, standard and
QC solution references, and the analytical sequence and it's timing.

•

6.2. Quality Control Reports

6.2.1. All results for quality control tests are entered into the 'l~b data base. A report of all data
entered must be included in the data packet. The routine minimum is a method blank report,
arid an MSIMSD or MS/duplicate report. Many analyses will also require an SRM, blank
spike or other report.

--.....:..-------:-----------::----=--=---:---:--:-----:---=-- 11.Laucks Testing Laboratories, Inc.



6:3. Sample Result Reports

6.3.1. Data Qualifying Flags
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6.3.1.1. Sample report results are qualified with data qualifying flags. These flags have the
following definitions:

CODE Definition

U : The analyte of interest was not detected, to the limit of detection indicated.

6.4. Control Chart(s)

6.4.1. The recoveryvalues'for nitrate/nitrite in the SRM are plotted on control charts.

•

'•....
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Appendix I

Laucks Testing Laboratories
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QA Requirements and "Corrective Actions
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QAElement " Method Laucla Frequency Corrective Documentation
Criterion Criterion" Action"

Initial 3 pt calibration 4 pt calibration Daily Recalibrate Copy of
Calibration R~0.995 calibration in"

package
Initial 90-110% 90-110% or 1/20 Recalibrate Included in raw
Calibration manufactures data
Verification limits
Initial <MDL Less than the Once per run Reanalyze or Included in raw
Calibration reporting limit recalibrate data
Blank
Continuing 90-110% 90-110 % Every 10 Recalibrate Included in raw
Calibration " samples, after data
Verification cal., and at the

end •
Continuing <MDL Less than the Every 10 Recalibrate Included in raw
Calibration reporting limit samples and at data
Blank the end
MDL standard" ;None required Must be Once per run Recalibrate hlcluded in ra"
recovery detectable data

Method Blank 11 batch Less than the One per 20 Reanalyze or Included in ra"
<MDL reporting limit recalibrate data

unless

. - sample>20X
MB

Matrix Spike 10% frequency SeeQC • One per 20 Reanalyze QC database
90-110% database

" Matrix Spike None required SeeQC • One per 20 Reanalyze QC database
Duplicate" database

Laucks Testing Laboratories, Inc. 18
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• EIther a MSIMSD or a MSIDUP will be run WIth every batch

Duplicate None required SeeQC • One per 20 Reanalyze QC database
% Difference database

Lab Fortified 11 batch This is the same
Blank 90-110% as the ICV

.

.~
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Sulfanilamide Calar R.e18=
blaclt

yellow • b1IIe

CARRIER
arange

SAMPLE
een .4--..... lD part 6 af Ila:t VI1ve

arWUD:

Scnple Lacp • 17 em
, QC8000 Sampia Laap = US em

CARRIER. ilDt W...

All manifold tubing iI 0.8 mm (0.032 1D) Ld. This is 5.2 uUcm.

•

7 'il 135 an of tubing on • 7 an coil support

APPARATUS: -An injection valve.. 10 mm palh length flow cel1 • and a colorimetric detectOr
module iI requiIed.

Nate I: This iI • 2 state switchins valft used to place the e:adm.ium column in-line with the
DI8I1ifold.
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L.. Introduction and Scope

1.1 Method Description

1.1.1 Scope and Application
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1.0

1.1.1.1 This method is applicableto .drinking, surface, and~e waters, domestic and industrial
wastes. The practical range of the determination is 4 mgll to 20,000 mgll' The detection limit,
however, is .generally reported as 2 mg/l unless a sample volume greater than 100 mls is used.

1.1.1.2 A well-mixed sample is filtered through a standard glass fiber filter.. The filte.! and
residue are dried to constant weight at 103°C-105°C.

1.1.1.3 The filtrate from this method may be used for Total Dissolved Solids (Filterable
Residue).

1.1.1.4 Ifvolatile suspended solids are to be determined, the filter and residue are then ignited at
550°C and the loss on ignition determined.

1.1.2 Interferences

. 1.1.2.1 Samples high in dissolved solids (filterable residue), such as saline waters, brines and
some wastes, may be subject to positive interferences due to soluble.material which has not been
adequately washed from the filter. Care. must be taken to ensure that an appropriate filtering
apparatus has been selected and the filter adequately washed in order to minimize this possibility.

1.1.2.2 Samples which are very high in suspended material or which have certain particle sizes
may plug the filter causing difficulty in filtering. It may be necessary to reduce sample size in

. order to reduce this tendency. '

1.1.2.3 This method is restricted to use by, or under the supervision ofanalysts experienced in
the technique described. Each analyst performing this method must have demonstrated the .
ability to perform the described analysis.

. . .

1.2 Sample Collection, Sample Storage, Holding Times

1.2.1.1 No preservation of the sample is necessary. Refrigeration or icing to 4°C, to minimize
microbiological decomposition'ofsolids, is required. Analysis should begin as soon as possible
and should in no case exceed 7 days from the date ofcollection. All exceptions, whether due to
laboratory or client cause, must be recorded on a Holding Time Violation Report (HTVR).

Lauclcs Testing Laboratories, Inc.
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1.3.1 This section defines terms and acronyms as they are used in this SOP. Other terms, such
as MSIMSD or method blank, are not defined here since itis assumed that the user of this SOP
already understands their more general meaning.

DIW - Deionized water - Lab reagent water. This water should be free ofvirtually all analytes.

MDL - Method detection limit - The lowest concentration a sample which will yield a positive
result that is greater zero at a known level of confidence. MDLs are empirically determined
by Laucles, although there is no known way to determine the MDL for the TSS at TVSS
analyses.

SRM or LeS - Stand3rd Reference Material or Laboratory Control Sample. This is a material of
approximately the same matrix as the samples, containing a known and usually certified
amount of target analyte and which is pr~pared and analyzed in the same manner as a
typical sample. This sample is used to demonstrate that the analytical system is in control.
It may be considered to be a blank spike for most inorganic analyses and is preferred over
artificially spiking blank materials. This type of sample is rarely analyzed at Lauclc.s for •

. TSS and there is no known source ofTVSS material.

.Sequence - A set of samples analyzed in a chronologically continuous group.

Total Suspend.ed Solids (TSS) (nonfilterable residue)- Those solids which are retained on a
glass fiber filter ofthe appropriate retentive ability and dried to constant weight at 103
105C.

Total Vol;ttile Suspended Solids (TVSS) - Suspended solids which are volatile (burn off) at a
temperature of 550°C.

2a.. Equipment List

Glass fiber filter discs, 4.7 em without organic binder, Gelman AlE or equivalent Laucles
currently uses Pro Weigh 47 mm glass fiber filters from Environmental Express which are
designed for TSS analysis. They are pre-washed and pre-weighed and require no additional
preparation.

. Membrane filter funnel with the capability ofadequately supporting 4.7 em. filters

Suction flask

•
Laucks Testing.Laboratories. Inc.



•
Drying oven, set at 103°C-105°C.

Muffle furnace set at 550°C ± 50°C

Desiccator charged with active silica gel desiccant

Ana lytical balance, capable ofweighing to 0.1 mg.
. .. . ----~~ ..-

J..... Safety precautiops and Waste Disposal
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3.1 Safety Precautions

3.1.1 All standards, samples and sample solutions should be handled as if they are hazardous
substances.

3.1.2 Refer to the instrument manufacturer's manual for routine instrument precautions.
. .

3.1.3 Routine precautions include an awareness of the moving parts on the instrument you're
_ ---.-usmg:-Tli.'ese parts are often charged with power from an electrical component or with high
.... pressure gas and have the potential to do harm ifnot used properly. . '

3.1.4' Electrical shock - All instruments present the possibility of electrical shock The operator
should take all precautions including ensuring that all instruments are operated with fully
grounded power outlets, turning off$e instrument and disconnecting the instrlnnent from the

- '" ._-.-electrical power·supply before workffig on any electrical components, etc. -

3.1.5 Routine precautions include ail. awareness of elevated temperatures ofboth the oven and' .
any samples which have recently been removed from the drying oven or especially the muffle
furnace. The temperatures involved in this analysis can cause severe burns ifadequate care is not
taken..

3.2 Waste Disposal

3.2.1 No waste sho~d be generated from this procedure. Sample residues may be washed out
and discarded down the sink.

'tt
Laucks Testing Laboratories. Inc.



~ Quality Control

4.1 Method Blanks

4.1.1 Criteria:
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4.1.1.1 Method blanks are used to verify contamination free reagents and apparatus. They are
prepared with every set of samples prepared at the same time or at least one blank every 20
samples which ever is more frequent. The method blank is prepared by pouring the same amount .
of deionized water through a filter as one would a typical sample (generally 100 Iills.). Any TSS
above the detection limit is reported. Method blank control limits are such that contamination
should not exceed twice the detection limit. If 100 ml samples are used, Laucks generally
considers the detection limit to be 2 mgIL with method bl~ control limits of 4 mgIL.

4.1.1.2 In making a determination ofwhether or-not the analysis is in control, the analyst should
actually be normalizing the blank to whatever volume was used for any sample. It isassiuned
that any blank is due to washings from the filter and apparatus and is actually independent of
sample volUme. In other words, the control limit for this analysis is actually 0.4 mg. Ifblank .
contamination exceeds that value, the TSS (or TVSS) of samples must be ten times that weight
or corrective action should be taken.

4.1.1.3 IfTVSS is being determined, the filterS are processed in the same manner only are also
heated to 550°C. Otherwise, the detection limits, criteria, and corrective actions are the same as
for TSS.

4.1.2 Corrective action

4.1.2.1 Corrective action may necessitate re-preparation and re-analysis of the sample set. For
example ifTSS or TVSS were found in the blank but not in any of the associated samples, then
the sample group may not require re-analysis. In addition, ifsample levels exceed 10 times the
blank, the level of contamination may be considered insignificant. In any case, if re-analysis is
not being undertaken, the analyst must first discuss the issue with the Quality Control Officer. In
all cases where blank contamination exceeds the control limit, a narrative comment must be
made which documents the corrective actions taken.

4.2 SRM or LCS

4.2.1 Criteria

4.2.1.1 Analysis ofa reference material is not normally required for TSS analysis and no known
material is available for TVSS.. An SRMlLCS analysis will generally be analyzed only if
specifically required for a project. Ifnot otherwise specified in that contract, it would typically

Laucks Testing-Laboratories. Inc.
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be analyzed at a frequency of once per 20 samples. Vendor specifiedl control limits would be '
used for any such material.

4.2.2 Corrective Action

4.2.2.1 Re-analysis ofall associated samples may be required if this sample exceeds it's limits.
The QC Officer should be consulted for any other corrective actions and all instances of out-of
control eventS and any actions taken must be documented in the QC narrative of the report.

4.3 8ample Duplicate

4.3.1 Criteria
. At least one dURlicate sample per 10 samples is required. RPD values are calculated as follows:

181 - 821 * 100
RPD=--

(81 + 82)/2

where
81 = measured concentration in the initial analysis
82 =measured concentration in the duplicate analysis

4.3.1.1 The RPD control limits are detailed in the Quality Control Database (QC_DB) and will
change frQm~e to time. For samples with values which are'less than 5 times the detection
limit, the control limit is equal to 5 times the detection limit. For values greater than 5 times the "
detection limit, the control~t is a calculated percent RPD. '

4.3.2 Corrective action

,4.3.2.1 Ifa trend in out ofcontrol RPD values is observe~ the methods used must be examined
to determine the source ofvariance. Once this source is identi.fie~ the method must be changed

, so that samples can be 3.naIyzed with a predictable reproducibility. If integrity ofreported
sample values is in doubt, re-analysis ofall associated samples may be called for. Corrective
actions should be discussed with the Quality Control Officer.

Laucks Testing Laboratories. Inc.



~ Operation procedures

5.1 Sample Analysis

5.1.1 Analysis sequence

Method Blank
SRM or LeS (if required)
up to 20 samples plus duplicates

5.1.2 Analytical Operation
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5.1.2.1 Preparation of glass fiber filter disc ifEnvironmental Express Pro Weigh filters are being
used: Remove the filter from it's aluminum weighing dish and place the disc on the membrane
filter apparatus with the wrinkled side up. While vacuum is applied, rinse the disc with a small
amount of deionized water in order to seat the disk in.the filter device.

5.1.2.2 Preparation of glass fiber filter disc ifpre-washed and pre-weighed filters are NOT being
used: Place the glass fiber filter on the membrane filter apparatus (if 4.7 mm filters are being
used) or insert into bottom of a suitable Gooch crucible (if 2.4 em filters are being used) with the •
wrinkled surface up. While vacuum is applied, wash the disc with three successive 20 m1
volumes of distilled water. Remove all traces ofWater by continuing to apply vacuum after
water has passed through. Remove filter from membrane filter apparatus (if 4.7 mm filter) or
both crucible and filter if Gooch crucible is used, and dry in an oven at 103°C-I05°e for one hour
or at 5500 e ± 500e ifTVSS is to be determined. Remove to desiccator and store until needed.
Repeat the drying cycle until a constant weight is obtained (weight loss is less than 0.5 mg).
Weigh immediately before use. After weighing, handle the filter or crucible/filter with forceps or
tongs only. As in the procedure for the pre-weighed filters above, wet the filter slightly before
use in order to properly seat it in the filtration apparatus.

5.1.2.3 Assemble the filtering apparatus and begin suction, taking care to have wet the filters as
described in either procedwe above. Shake the sample vigorously and rapidly transfer 100 m1 to
the funnel by means ofa 100 m1 graduated cylinder. If this volume takes longer than 5-10 .
minutes to pass through the filter, sample volume must be reduced such that the fil~tion time .
will not be exceeded. If that volume is less than or equal to 10 mis, it should be dispensed with a
10 m1 Mohr (graduated glass) pipet which has a wide enough tip opening so as not to inhibit the
passing of solid pieces of materiaI-. .

5.1.2.4 Filter the sample through the glass fiber filter, rinse the graduate and filter with three
successive 10 m1 portions of deionized water, allowing the rinsate to pass completely through the
filter between washings, and continue to apply vaCuum for about 3 minutes after filtration is
complete to remove as much water as possible.

.Lauclcs Testing Laboratories. Inc.
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5.1.2.5 If the sample contains large pieces of material which make it difficult or impossible to
achieve a representative, homogeneous sample, it may be necessary to thoroughly mix the
sample in a blender prior to filtration. If this is done, however, care should be taken to assure
that air bubbles aren't entrained in the measured sample volume to the extent that it could affect

. the actual volume dispensed. In other words, let the bubbles and subsequent foaming subside
before dispensing the sample.

.
5.1.2.6 Carefully remove the filter from the filtration device, taking care not to leave pieces of
filter on the support apparatus, and place it in the aluminum weighing dish appropriate to that
filter and sample.

5.1.2.7 Dry the filter for at least one hour at 103°C-l~5°C.

5.1.2.8 Remove the filter and aluminum dish from the oven and place in a desiccator to cool.
The samples MUST be cooled prior to weighing or the apparent weight will be affected.

5.1.2.9 Repeat the cycle of drying, desiccating, cooling and weighing until the filter/dish attain a
constant weight, changing by no more than 0.5 mg.

5.1.2.10 Record the final weight for calculation ofTSS.

5.1.2.11 IfTVSS is to be determined, repeat steps through using a muffle furnace pre-heated to
550°C ± 50°C. Record the final weight for calculation ofTVSS.

5.2 Quantification

5.2.1 Residue concentrations are calculated usmg the following equations:

TSS = 0Jl.f. - tare) x 1000
V·1

TVSS = ll.f.:::il.a x 1000
V·1

where: ..
Vi = volume of sample uSed in mls
Wf= weight of dried residue & filter
Wa =weight ofignited residue (after ignition @ 5500C) & filter in mg
tare =tare weight (weight in mg offilter before filtration ofsample)

5.2.2 TSS and TVSS are generally reported on a mgIL as received basis.

Laucks Testing Laboratories. Inc.
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6.1 Data Packet Organization
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6.1.1 The data package for this analysis consists of the data sheet and a quality control database
(QC_DB) report form.

6.2 . Quality Control Reports

6.2.1 All results for quality control tests are entered into the lab data base using the QC_DB
program. Printouts of all data entered need not be included in the package. However,~ must be
referenced on the report form. This includes the blank and duplicate results and any other QC
which might have been analyzed by special request (such as an SRMlLCS).

6.3 Sample Result Reports

6.3.1 Data Qualifying Flags

6.3.1.1 Sample report results are qrialified with data qualifying flags. These flags have the
following definitions:

CODE Definition t.
U : The analyte of interest was not detected, to the limit ofdetection indicated.

.Lauclcs Testing Laboratories. Inc.
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Laucks Testing Laboratories

Method EPA 160.2/ 8M 2540» & E QC Requirements and Corrective
Actions

QAElement Method Laucks Frequency Corrective Documentation
Criterion Criterion Action

Method Blank None <4 mgIL or no 5% frequency Re-analyze all QC_DB report
more than twice (l per 20 samples <lOx form with

the detection samples) the actual appropriate
limit weight of th~ commentary

solids. Consult
. QC Officer for

any other
actions

Duplicate None See current 10% frequency Discuss with QC_DB report
% Difference control limits (1 per 10 QC Officer. If form with

catalog or samples) impact appears appropriate
QC DB serious, may commentary
database need to re-

analyze samples
StaIidard None Within vendor If required, at Discuss with QC_DB report
Reference supplied limits frequency QC Officer. If form with
Material (SRM) or 90%-110% specified, or 5% impact appears appropriate
Recovery recovery ifnot specified serious, may commentary

need to re-
,-

analyze samples

.,.
Lauch Testing Laboratories. Inc.
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Flow Chart
Total Suspended Sollda (TSS) and Total Volatile Suapended

Sollda (TVSS)
EPA 1&0.2 and/or SM 25"OD&E
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Standard Method 2340 B: Hardness by Calculation

"1.0 Discussion

The preferred method for determining hardness is to compute it from the results
of separate determinations of calcium and magnesium.

2.0 Calculation

Hardness, mg equiv~lent CaCO:/L =2.49?[Ca; mg/L] + 4118[Mg, mg/L]
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"CONFIDENTIAL and PROPRIETARY INFORMATION _1..1'_' ~._--

COpy
.. All information contained in this document is confidential and proprietary to Triangle
Laboratories, Inc. This confidential information may not be reproduced, removed, or disclosed
without the prior written consent of Triangle Laboratories, Inc.

QUALITY ASSURANCE INSPECTIONS

(;//0 htDate Authorized:

Effective Date: \... i .v-... ,,- r I 1Cr 9 !,y
( \ '

Date Writlen:- May 28, 1996

~~~~~~~~-LlateApproved:

TLI SOP No. 2.02 Version: 1

Authorizatio c...~~~~~'Pa...."=::::::.L::.:==-=

I. Scope and Application: The purpose of this SOP is to describe the system of
inspections employed by the Quality Assurance Department to ensure proper
adherence to established policies, procedur~s and regulations by the operating staff.
All laboratory records, personnel, procedures and equipment are subject to inspection
as outlined in this SOP.

II. Responsibility: Audits are performed by members of the Quality Assurance
Department. The applicable project scientist is responsible for ensuring implementation
of necessary corrections for work regulated by the U.S. Environmental Protection
Agency Good Laboratory Practices (EPA GLPs) or by the U.S. Food and Drug
Administration Good Laboratory Practice (FDA GLP) regulations. Department
supervisors are responsible for ensuring implementation of necessary corrections for
non-GLP regulated work. Management shall review all inspection reports.

III. Procedure:

A. Frequency

1. Each laboratory section will be audited through the internal inspection
process at least once a quarter.

·2.. Work regulated by the EPA GLP or by the FDA GLP regUlations must be
inspected a minimum of once during the course of a study. To ensure
that each study is conducted in accordance with the applicable
regulations and with the applicable protocol the following procedure is
followed:

©1996 Triangle Laboratories, Inc. All rights reserved
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a) The Quality Assurance Department serves as the Quality
Assurance Unit (QAU) defined in the GLP regulations.

b) The QA department is notified of all pending studies.
. .

c) The QA staff identifies the critical phases of each study and .
identifies which elements will require inspection. The operating ------.--~

staff is then responsible for communicating work. schedules to the
QA staff so the inspection schedules can be .met.

d) Long term studies are inspected throughout the life of the study.
Steps b) and c) are repeated with each shipment of samples until
the study has been completed..

B. Audit Types:

An audit may consist of one or more of the fOllowing:' (1'; traceability aUdi~:-(2)---~
phase inspection, (3) data audit, and (4) documentation inspection. Additional·
types of audits may be added any time the Quality Assurance staff or
management determines a need to do so.

1. Traceability audit

a) This type of audit tracks samples and related documentation from
receipt to archival storage or disposal.

b) A sample is selected from the chain-of custody (C-O-C) and
traced, matching all entries on the C-O-C to the laboratory
records. Reagents and standards referenced in the
documentation may also be traced to original materials using just
the laboratory records.

c) Any breaks in the documentation, Le. uses that cannot be verified
through primary documentation, are included in the inspection

.- report. .

©1996 Triangle Laboratories, Inc. All rights reserved
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2.

3.

Phase Inspection

a) Inspection of a procedure as it is performed on samples with real
time comparison of technique and application to the applicable
SOP(s) and/or protocol/method.

b) Actual practice versus written procedure and documentation are
of particular interest. The inspector verifies each action observed
with the applicable protocol. Undocumented deviations are
included in the inspection report.

. c) . During this type of inspection, equipment calibrations are verified
.as applicable, as are reagent and standard preparations and
documentation.

Data audits - GLP regulated studies

a) All interim data reports are subject to inspection. These
inspections consist of, but are no limited to, the following:

(1) Standard curve calculations are independently verified.

(2) .' A minimum 10% of all sample, calibration standard, and
QC sample data are selected for calculation verification
and are compared to raw data. Note: Percentage may
increase based on client requirements.

(3) All QC and calibration standards are reviewed for
acceptance criteria.

(4) Raw data is reviewed for FDA GLP compliance.

b) All draft summaries and final data reports are inspected prior to
release to the client. These inspections consist of, but are not

.-limited to, the following:

(1) All elements required by the regulations are present.

(2) All sample, calibration standard and QC sample IDs are
compared to primary records.

©1996 Triangle Laboratories, Inc. All rights reserved
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(3) All sample. calibration standard and QC sample
concentrations are compared to the verified interim
reports.

(4) All regression constants are compared to the verified
interim reports.

(5) All repeated analyses are reviewed and must be
accounted for in the text of the report.

(6) A minimum 25% of all summary statistics are verified
through independently calculation.

(7) Outlier test properly applied and outlier data properly
noted.

4f'"

(8) Facts contained in the report are verified via primary
laboratory records.

(9) Laboratory records are reviewed and compared to the
final report to verify the accuracy of the representation of
work performed.

4. Data audits - non-GLP regulated studies

a) A random sampling of completed reports are selected and
reviewed by the QA staff daily.

b) Errors found are reported to the ,applicable area supervisor.

c) Trends in'problem communication and observ~d trends in the
data will result in the initiation of corrective action reports as
necessary.

d) A record of each reviewed report and associated observations is
.maintained by the QA Department.

©1996 Triangle Laboratories, Int. All rights reserved
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5. Documentation inspection

.2.

. a) Inspection of logbooks, worksheets, and reagent records to
ensure proper documentation practices..

... -.-----~ b)---Errors~ahd/orgapsin-lhEfrecbrds'are included in tFie inspection
rep~rt

C. Audit Documentation

1. A formal report of each inspection is prepared. In the case of data
aUdits, the reviewed copy of the report showing which elements were
checked is signed and dated by the reviewer and maintained as part of
the inspection report.

Inspection reports are submitted to the area supervisor (non-GLP
regulated work) or to the appropriate project scientist (GLP-regulated
work). After all findings have been -addressed and the actions taken
have been accepted by the QA staff, each final report is reviewed by the
Management designee. In the event of critical findings, the inspection
report is reviewed by the Management designee prior first and again
after resolution by the operating staff.

3. All completed inspection reports are maintained by the QA Department.
Inspectiol1 activity may be viewed and verified by non-TLI auditors
through review of the cover sheets which bear signatures and date$ of
the inspection, report issuance, and review by project scientist, operating
staff and by management. Other sections of the inspection reports may
not be viewed by non-TLI personnel.

Original stamped in blue:

ORIGINAL
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Authorization: fJ;j ctlk Date Authorized: ill "C.O)t!"I1f
Management

;

I.

II.

III.

DEFINITION: A Non-Conformance is the failure to comply with one or more criteria
established for the acceptance of data. .

SCOPE AND APPLICATION: The purpose of this SOP is to describe the decision and
documentation process applied to non-conformances or analytical elements which fail to··
meet the applicable acceptance criteria. This SOP applies to all analytical data and
associated data reports, and must be followed by all members of the TLI staff.

RESPONSIBILITY: The staff member who identifies a non-conformance issue
proposes an action plan and records it on the Non-Conformance Report (NCR). The
Area Manager evaluates the appropriateness of the proposed actions and potential
impact on other data prior to approving or rejecting the proposed actions. The QA
Department evaluates the issues and determines whether there is a need for additional
quality control measures.

IV. PROCEDURE:

A. When analytical data do not satisfy the acceptance criteria (allowable or
unallowable exceptions), an NCR must be completed by the staff member
identifying the issue. The issue and proposed actions are discussed initially with
the' area team leader or senior technical analyst. .

B. NCRs resulting from defined allowed exceptions are reviewed and accepted bY,a
team leader or the area manager. ,Allowed exceptions are defined in the written
guidelines for each work area.

C.Completed NCRs, which are not associated with defined allowed exceptions,
must be forwarded to the Area Manager (or a representative of. senior
management) for review and acceptance. The Area Manager evaluates the
.proposed actions and the potential impact on other data and signs the report
denoting approval.

©1997-1998 Triangle Laboratories, Inc. All rights reserved.
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. D. If the proposed actions are not appropriate, technical guidance is sought from
the Area Manager or appropriate member of senior management until the issue
is adequately resolved.

E. Verbal acceptance may be given after full discussion of the NCR issues. In such
.cases, the person on-site must document the verbal acceptance and the
manager who granted the acceptance must verify the verbal acceptance by
signing the NCR document as soon as possible.

F. Data associated with an NCR must not be reported to the client until the NCR
has been accepted.

G. Each NCR shall include the following:

1. Name of the persons identifying and resolving the non-conformance;

2. Date the non-conformance was identified;

3. Identification of the affected project data;

4. A description of the failure or non-conformance;

. 5. A description of the planned actions, action associated with the
investigation, and resolution of the non-conformance; and

6. ConClusions regarding the impact of the non-conformance on other
project data.

H. Data on the NCRs shall be documented as required in the SOP for re~ording raw
data. .

I. Copies of sufficient supporting data shall be attached to the NCR. This data
shall be sufficient to identify the issue, reconstruct the actions taken, and
evaluate the appropriateness of these actions. This data m~st also include the
identities of the persons responsible for sample preparation and analysis.

J. After secwing the approval signature, the original NCR and any supporting data
not already in the .project file are placed in the project file. A copy of the NCR
and copies of all the supporting data are forwarded to the Production Technical
Assistant. The data copied must be suffiCient to reconstruct the issue, actions
taken, and impact. on associated and other project data.

Original stamped in ORIGiNAL UNCONTROLLED &
COpy
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SAMPLE R~CEIPT, IDENTIFICATION, HANDLING AND STORAGE

TlI SOP No. 5.01 Version: 8 Effective Date:

Author: Anzor Gatchetchiladze

Manaaement

Date Written:

Date Authorized:

I '

December 1, 1999

I. PURPOSE: To describe the standard operating procedures (SOPs) to be followed to
ensure sample security and integrity from the time of receipt to the time of final
disposition. This includes procedures for sample inspection, log in, storage, archival,
disposal, shipment and the initiation and usage of a chain of custody (COC) form for all .
sample movement while at Triangle Laboratories, Inc. (TLI).

•

•

II.

III.

IV.

SCOPE: The procedures described in this SOP are applicable to all samples that are
received by TLI. In addition to the received sample, for this SOP, sample also refers to
any composites, subsamples, or extracts generated from said sample.

RESPONSIBILITY: The primary responsibility for sample security and integrity belongs
to the Sample Custodian or designated alternate(s), who initiates the procedures
described in this SOP. However it is the responsibility of all personnel at TLI,who
handle samples, to ensure the security and integrity of the samples under their control
and to document on a coe form the movement of those samples.

SAFETY CONSIDERATION: Incoming samples may contain harmful substances.
Gloves, lab coat, and safety glasses must always be worn when handling samples.
Some situations may require wearing a respirator. These situations include the receipt
of leaking or highly volatile samples, or certain samples for which specific hazards are
known prior to receipt. For samples of specific known hazards, refer to the appropriate
appendix in this SOP for additional handling instructions. See Appendix A for handling
potentially radioactive samples, Appendix B for handling samples contaminated with
the hantavirus, and Appendix C for handling human blood and other potentially
infectious material (OPIM). For additional safety information, consult the Safety and
Health Officer or the "Safety and Health Manual".

OFFiCiAL
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V. PROCEDURES:

NOTE: Special instructions from study specific protocols or EPA methodology·
supersede this SOP. .

A. SAMPLE RECEIPT:

1. At the time a sample shipment is received, the receiving individual will
document, the time and date received, who received it, and the general
condition of the package(s).

••
2.

When the customer delivers the samples, also document the name of
the individual making the deliverY.

Open shipping container and carefully take all the samples out of the
container. Take temperature of the samples (see paragraph 8.3 of this
SOP). Immediately count all the samples in the shipment and document
on the Shipping Container Internal Custody Form (applies only to
.pharmaceutical samples). Examine all the documentation arrived with
the shipment such as the Chain-of-Custody Report, Specimen Shipment
Verification Form, Sample Traffic Report Form, etc. Verify and confirm
that number of actual samples in the shipment matches the number of
samples indicated in the paperwork.

NOTE: If any discrepancy is found between the actual sample count
and the shipment paperwork, stop the log-in process and notify the
appropriate Project Scientist and the Sample Management Coordinator
immediately. Follow instructions from [he Project Scientist on how to
proceed with the sample log-in.

a) If the external documentation indicates that the samples could'
potentially be radioactive, refer to Appendix A for specific
instructions.

b) If the external documentation indicates that the samples could
potentially be contaminated with the hantavirus (i.e. deer mice,
squirrels, cotton mice, field mice, etc.), refer to Appendix 8 for
specific .instructions.

• ©1990-1999 Triangle Laboratories, Inc. All rights reserved.
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••
3.

Notify the appropriate Project Scientist or Customer Service
Representative immediately. It is the responsibility of the Project
Scientist or Customer Service Representative to contact the
client so tracing procedures can be implemented.

NOTE: At this point, if samples cannot be processed immediately, place
the shipping container(s) in the appropriate cold storage location (See
section D). It is not necessary to place frozen samples in the freezerjf
there is sufficient dry ice in the shipping container to keep the samples
frozen until full inspection and log in can be performed. Document when
and where the shipment was stored.

Take the shipment to the designated sample receiVing area to be
inspected and logged in. If the receiving individual does not perform the
inspection/log in or the sample shipment was stored prior to inspection,
document when and by whom the inspection/log in was performed.

NOTE: All the samples must be logged-in within 24 hours of receipt
unless instructed otherWise by Sample Management Coordinator or a
Project Scientist.

4. Create a project number for each group of samples received via the TLI
electronic laboratory information management system. Project numbers
are assigned sequentially by the system.. For samples of specific known
hazards, follow the handling instructions detailed in the appropriate
appendix for sample inspection and log in.

NOTE: Only the Sample Custodian or a designated ~Iternate may open
. sample shipping containers.

B. SHIPMENT INSPECTION: The inspection of each shipment is documented via
the TLI electronic laboratory information management system, referencing the
appropriate project number on each shipping document. Items to be
documented include, but are not limited to the following:

."
1. Shipping Container(s)

a) Presence/absence of custody seals

b) Condition of custody seal - intact/broken

©1990-1.999 Triangle Laboratories, Inc. All rights reserved.
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c) Description of shipping container (e.g. ice chest; Styrofoam
cooler, box) and its general condition

d) Carrier and airbill number(s)

e) If variations occur between shipping containers for the same
'project, itemize the samples in the receiving records according to
the shipping container in which they arrived. Document items
listed in section V.B.1.a - c as well as the status of
preservation/temperature conditions (section V.B.3.) for each
itemized sample group.

2. Shipping Documents

•
a)

b)

c)

d)

Presence/absence of client COCo

Presence/absence of Sample Management Office (SMO) forms
for EPA samples.

Presence/absence of airbills and/or bills of lading..

Reference the TLI project number on the shipping documents.

•

3. Status of PreservationlTemperature Conditions

a) Presence/absence of coolant.

Is there frozen coolant present? Is there evidence that coolant
was present but thawed en route? Is there no evidence of
coolant ever having been present (i.e. shipped at ambient
temperature)? Document what is observed.

b) Measure the temperature then document the condition as on ice,
ambient, etc. For all samples received with some evidence of
coolant (other than dry ice) and for samples to be analyzed by
methods specifying preservation at 4 ± 2°C measure and record
the temperature. For samples received on dry ice record on the
Chain of Custody: "Dry Ice". No temperature should be recorded
for these samples.

(1) If in doubt about preservation requirements/evidence of
coolant, measure and record the temperature.,

©1990-1999 Triangle Laboratories, Inco All rights reserved. OFFiCIAL
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(2) Measure the temperature of the temperature blank using
a calibrated Infrared (IR) thermometer gun.

(3) If a temperature blank is no present, measure the
temperature of a single randomly selected sample using
the calibrated IR thermometer gun.

(4) NOTE: See Table 1 for common Emissivity values for
materials.

(5) If the IR thermometer gun is unavailable for any reason,
measure the temperature of the temperature blank (if
present) with a calibrated Celsius thermometer. If no
.temperature blank is present, place an in-house
temperature blank (a scintillation vial of deionized water
which has been stored at approximately 4°C) in the
shipping container (close the container) for at least one
half hour and measure the temperature with a calibrated
Celsius thermometer. .

4. If the samples are not received under the specified temperature
~ conditions, proceed with inspection and log in and notify the Project

Scientist/Principal Investigator immediately to obtain further handling.
instructions from the client.

5. Sample Containers

•

a)

b)

c)

Presence/absence of sample custody seals.
,

If wild rodent carcasses are present but not indicated on external
documentation, immediately close and secure the sample
container and notify the Health and Safety Officer (HSO).

Condition of the samples (intact, broken, leaking, etc.) and action
taken, if applicable.

(1) Photograph unfavorable sample shipments and retain
photos with the project records.

©1990-1999 Triangle Laboratories, Inc. All rights reserved.
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(c)

• 0

•

(2) Salvage·le,aking or broken sample(s), when doing so will
not increase the likelihood of further sample loss or
contamination as follows:

(a) If a leaky sample is discovered, it may suffice to
simply tighten the lid. Otherwise, treat it like a
broken sample (Note loose lid on the COC).

(b) If a bottle containing a solid sample is cracked, but
remains intact, wrap the bottle in aluminum foil and
place the container in a plastic bag with a "zipper"
closure.

Isolate each broken sample into an appropriate
new container, which is labeled with the client
sample 10.

(i) Wrap fish and paper in heptane-rinsed foil,
with the dull side towards the sample.

(ii) If a tube containing a biohazard sample is
cracked, but the sample is still frozen and
intact, place the tube in a clean beaker.
Allow the sample to thaw, then transfer to a
new labeled test tube.

(iii) For other matrices use a pre-cleaned 1
Liter amber glass bottle with a Teflon-lined
lid or a clean container similar to the one
which was damaged.

(3) Presence/absence of Contract Laboratory Program (CLP)
tags and numbers. Tags are normally attached around
the neck of the bottle they apply to. Document any
discrepancies between the number on the tag and the
client paperwork. CLP sample tags will be removed from
the samples, placed in a sealed plastic bag, and
transferred to the archivist for storage and/or shipment
with the data package.

©1990-1999 Triangle Laboratories, Inc. All rights reserved. DFFiC!Al
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(4) Notify the appropriate Project Scientist or Client Services
Representative immediately of any
damaged/unidentifiable samples. It is the responsibility of
the Project Scientist or Client Services Representative to
contact the client to obtain further instructions on how to
proceed with the affected sample(s) and verify any known
or suspected hazards associated with the affected
sample.

(5) The Sample Custodian will properly dispose of samples
that cannot be recovered, after the Project Scientist or
Client Services Representative provides authorization.

Compare client COC, if present, with sample identification. Document
any discrepancies between the sample identifications received and
those on the client COCo

Discrepancies include but are not limited to:

a) Missing samples or samples present but not listed on the .client
COCo

• '

C.

b) Missing information or differences in information contained on the
sample tag and the client COCo

7. Notify the appropriate Project Scientist or Client Services Representative
immediately of any discrepancies between the sample tag identifications
received and those on the client chain of custody. It is the responsibility
of the Project Scientist or Client Services Representative to determine if
the disc~epancies require client attention.

8. Return non-disposable shipment containers and coolant packs, which
belong,to the client, to the return address, found on the airbill or client
COCo

SAMPLE LOG IN AND IDENTIFICATION: Referencing the appropriate project
number, the samples are logged into a "virtual logbook" within the TLI electronic
laboratory information management system.

r(r-1r'IA'
JI'I""' j L"oJ; I I v
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1. The electronic laboratory information management system is used to
assign a unique 10 to each sample.

a) The 10 format is "Virtual Logbook" Number-Page Number-Sample
Sequence Number.

b) If a single sample is submitted in more than one container, each
component is uniquely identified by appending sequential letters
to the Sample Sequence Number.

••••

•

2.

3.

4.

5.

For each sample, record the client sample identifier as stated on the
sample, sample matrix, and the initial location, where the sample is to be
stored.

Record additional information such as assay codes, radiation
measurements, imported soil, biohazard sample, etc., when applicable.

Contact the appropriate Project Scientist or Client Services
Representative for clarification, if the above information is unclear or
unknown.

Securely label each sample with the TLI project number, the client 10,
and the unique TLI 10. (It is a good idea to label both the container and
the lid if there is space to do so without obscuring other labeling).

In addition, imported soil samples and biohazard samples must be
specifically labeled as such.

SUbsequent IDs created for subsamples/aliquots taken for analysis are
cross-referenced to the Log In 10 and the client 10. All extraction
glassware, auto sample vials, etc. containing sample must be properly
labeled with a TLI 10.

Generate the Log In, TLI COC (Sample and Extract), and Project
Communication forms as required for the project. Sign and date the·
coe.

~ r'\C:A'\,r Ivl 'u ..
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Contact the appropriate Project Scientist or Client Services
Representative for clarification as to which formats are required if
necessary.

6. The nature of the project determines the exact storage location of all
original shipping and log in documents for the project.

a) . In all cases, documentation will be identified by project number
and will be maintained in such a manner as to prevent destruction
or loss (Le. file cabinet, study binder, project file, etc.).

• 7.

b) Any copies of these documents will be clearly labeled as such
and will be initialed and dated.

Notify the appropriate wet lab chemist of shipments containing samples,
which require verification of other preservation measures (Le. pH).

D. SAMPLE STORAGE:

1. Place samples in boxes or bags, as appropriate for the samples, labeled
with the project number in such a way as to avoid breakage and cross
contamination.

•
2.

a) Never store samples together with chemical standards in the
same refrigerator/freezer. .

b) Always store samples for volatile analysis away from other
sample types.

c) Package untreated control samples separately from treated
samples.

d) For Pharmaceutical projects, note the location of the samples on
the appropriate inventory list.

e) Store Pharmaceutical samples in project designated freezers.

Actual storage requirements are dependent upon the matrix, the analysis
requested, and client protocols or specifications. Store boxed samples
in secure monitored storage locations which meet these requirements.

·un ~ C I j" l A\• I . L... _
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a) Store sample extracts (except those designated for dioxin
analysis, which must be stored at room temperature) in cold
storage and protected from the light.

b) If necessary to prevent oxidation, flush the sample extract with
dry nitrogen prior to sealing the storage vial.

.:. a)

b)

c)

d)

e)

E. SAMPLE TRACKING:

1. All personnel handling any sample (extract) at any time, from the time of
initial receipt to the time of return or disposal, will document the
movement of the sample on an internal COC form. Documentation
includes:

The identification of the sample being moved.

The initials of the person who removed the sample from the
storage location.

When the sample was removed from storage.

If applicable, when the sample was returned and if returned to a
different location, the new storage location.

Any additional information specified on the specific COC form.

2. In addition, the sample's whereabouts within the analytical process will
be tracked via the electronic laboratory information system.

NOTE: Copies of a COC must be clearly labeled as such and be signed
and dated. Never update a copy of a COCo Entries must be made on.
the original document.

F. SAMPLE ARCHIVAUDISPOSAURETURN:

1. Unless otherwise directed by the client, samples will be archived as
follows:

•
©1990-1999 Triangle Laboratories, Inc. All rights reserved.
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NOTE: It is the responsibility of the Project Scientist/Principal
Investigator to provide the Sample Custodian with special instructions.

a) The received samples will be placed into archive storage (at
ambient temperature) only after the analysis is complete, the data
has been sent to the client, and samples in cold storage have
remained there for at least 30 days or the project is canceled.

For studies involving multiple projects for a single report, samples
are maintained in active storage until the client authorizes
disposal or return.

Be sure lids are tight and place samples in box labeled with the
project number. Fill each box before starting a new box.

Imported soil samples are archived separately from domestic soil
samples and apart from other samples. This requirement is not
needed if all solid samples waste disposal is performed by a
contractor licensed to handle imported soils.

d) Write the date the box is full on tape affixed to the outside of the
box. Use this date to determine when to remove the samples for
disposal.

e) Document sample (extract) movement into archives on the
appropriate form and if applicable, in the work area notebook.

f) In addition the sample's whereabouts within the analytical
process will be tracked via the electronic laboratory information
management system.

2. Sample disposal will be in compliance with state and federal regulations.

©1990-1999 Trtangle Laboratories, Inc. All rights reserved.
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a)

b)

c)

Dispose of samples at the direction of the client or following the
applicable archive hold time.

Document sample (extract) movement on the appropriate COC
form.

In addition, the sample's whereabouts within the analytical
process will be tracked via the electronic laboratory information
management system.
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3. Sample Return

a) Obtain client authorization and packing/shipping instructions
before returning any samples.

b) Complete a COC and/or packing list for all samples being
returned. One copy will accompany the shipment and a second
retained for the project (study) file.

c) Pack samples to prevent breakage and contamination according
to client instructions.

d) Document sample (extract) movement on the appropriate COCo

e) In addition, the sample's whereabouts within' the analytical
procl3ss will be tracked via the electronic laboratory information
management system.

I Original stamped in blue:

ORIGINAL

•
©1990-1999 Triatlgle Laboratories, Inc. All rights reserved.
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I.

II.

III.

PROCEDURES FOR HANDLING POTENTIALLY RADIOACTIVE SAMPLES

SCOPE AND APPLICATION: The purpose of this document is to describe the
procedures for the handling of potentially radioactive samples. Potentially radioactive
samples are those samples that come from known radioactive material sites or client
knowledge that the samples could be radioactive. Only those persons who have been
trained in radiation protection by Duke University Radiation Safety Office (RSO) or the
Safety/Health Officer of Ttl are allowed to handle these samples.

SAFETY CONSIDERATIONS: Always wear protective gloves, coat and safety glasses
when handling potentially radioactive samples.

All radioactive samples must have a label stating that they have been properly
surveyed/wipes taken.

PROCEDURES: Incoming packages must be monitored as soon as possible after
receipt, but no later than.3 hours after receipt during normal working hours, or no

.later than 3 hours from the beginning of the next work day if received after·
working hours.

The following procedures shall be performed if the incoming package is labeled as
containing radioactive material, or if a package of radioactive material (not labeled)
shows evidence of potential contamination, such as crushed, wet, damaged, etc.

A. Wipe tests will be performed on the radioactive samples/packages (inner and
outer containers) for removable contamination using a Bicron Surveyor 50, with
a pancake probe and/or SWGM, to measure the amount of radioactiVity (if any)
present. Wipes should cover an area of 300 sq. cm (7" x 7") and be taken on
each surface of the package. If any wipes shows removable activity in excess
of 220 dpm/sq. em, see NOTIFICATION paragraph section 111.1. All packages
samples having an external reading greater than 2000 CPM or 2 mR/hr will be
returned to the client. All radioactive samples/packages with survey readings of
2000 CPM or less will be further screened for radioactiVity. Those readings
should also be entered onto the log in record/chain of custody for each sample.
If no radioactivity is present (background), then a range of .05 or less (mR/hr)
should be entered on the log in record/chain of custody for each sample.

•
©1990-1999 Triangle Laboratories, Inc. All rights reserved.
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F.

E.

D.

C~

Monitor each surface of the package. Note the location of the highest reading
and take a reading at 3' from that point. If a surface reading in excess of 200
mRlhr or a 3' reading in excess of 10 mRlhr is detected, see NOTIFICATION
paragraph below. If the package reads "Full Scale" from the surveyor when the
selector switch is at 100x position, contact the Radiation/Safety Officer (RSO).

Next, remove packing slip and open outer package. Open inner package and
verify that no shipping damage has occurred and that the contents agree in
name and quantity with the packing slip. Wipe test inner package and contents.
If packing slip does not agree with contents or ~ontamination is found on the
inner containers, notify the client and RSO. If", Ie wipes taken from the sample
container are greater than 2000 CPM or 2 mR/hr, contact the RSO and return
those samples to the client.

If the wipes taken from the sample container are less than 2000 CPM, take the
sample to the Sample Preparation Labs, take an aliquot of the sample (if
applicable) and send to Duke University Radiation Safety Office for analysis
using a liquid Scintillation Counter.

If results from Duke University indicate that the sample is non-radioactive then
analyze, extract and dispose of waste via TLI normal operating procedures.

If surveyor results from Duke University indicate that the sample is radioactive,
then analyze, extract and keep all waste associated with the sample together.
The waste will be properly disposed of according to all applicable regulations or
returned to the client.

G. Survey the packing material from the package in a low background area with an
appropriate instrument. If no activity is detected, remove or completely
obliterate all radioactive signs and labels and discard the box as normal trash.

H. The Sample Prep Lab(s) used to prepare radioactive samples will be surveyed
daily using a Bicron 50 Surveyor with a pancake probe. Wipes will be taken
monthly from that lab and sent to Duke University for analysis by using a Liquid
Scintillation Counter.

B.

e ·'
. ~ .,:

I. NOTIFICATION: IF REMOVABLE SURFACE CONTAMINATION EXCEEDS
200 DPM/SQ. CM; RADIATION LEVELS EXCEED 200 mR/hr ON THE
SURFACE OR 10 mR/hr AT 3': NOTIFY THE DELIVERY CARRIER, THE NC
DIVISION OF RADIATION PROTECTION (919-571-4141) AND THE RSO.

e
©1990-1999 Triangle Laboratories, Inc. All rights reserved.
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APPENDIX B

PROCEDURE FOR HANDLING RODENT SAMPLES POTENTIALLY CONTAMINATED WITH
HANTAVIRUS

NOTE: CONTACT THE SAFETY/HEALTH OFFICER IMMEDIATELY. DO NOT OPEN THE
SHIPPING CONTAINER UNTIL AUTHORIZED BY HIM/HER.

I.

II.

SCOPE AND APPLICATION: The purpose of this document is to outline the supplies
and specific procedures for the safe handling of rodent samples (i.e. deer mice,
squirrels, cotton mice, field mice, etc.) that are potentially contaminated with
hantaviruses of significance to human beings.

SUPPLIES REQUIRED:

• Two half-mask respirators with organic vapor/acid gas/HEPA cartridges.

• Two non-vented splash goggles:

• Two tyvek coveralls.

• Two plastic splash aprons.

• Four pairs latex gloves.

• Commercially available chlorinated bleach diluted 1:10 with water. (10% bleach
disinfectant) in a spray bottle.

III. PROCEDURE:

A. The samples will be delivered directly to Triangle Laboratories. Shipping
containers will remain closed until they are ready for processing. Freezing of
the entire unopened shipping containers is allowed if they arrive late in the day
for processing during the subsequent six hours.

©1990~1999 Triangle Laboratories, Inc. All rights reserved..

e·
B. All processing of rodent samples will be done ina designated closed lab. Only

individuals wearing the required protective clothing, and who have been certified
for respirator use by the Triangle Laboratories Occupational Health-Respiratory
Safety Program, are allowed in the room during specimen processing. These
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room access restrictions are removed after all rodent specimen processing has
been completed, working surfaces have been decontaminated, contaminated
disposables have been properly stowed, and the room has been aired out for at
least 30 minutes.

C. Required protective clothing for specimen processing includes tyvek coveralls, a
plastic apron, disposable boot covers, two pairs of latex gloves, non-vented
safety goggles, and a properly fit half-mask respirator with organic vapor, acid
gasiHEPA filter cartridges.

D. The animals must be packaged as follows:

•
1. Each individual animal must be packaged separately, even if

compositing is required. The chain of custody should contain all
compositing information. The individual animals will be ground first in
methylene chloride. Compositing will take place once each animal has
been ground and can be safely handled.

2. Each individual animal should be wrapped in two layers of aluminum foil,
shiny side away from the animal. The outside of the foil encased animal
should be labeled with the sample identification number.

3. Each foil encased animal should be placed inside a sealed ziplock bag
that is also labeled with the sample identification (10). This ziplock bag
should then be placed inside another ziplock bag such that the seal from
the inner bag is at the bottom of the outer zip lock bag. The outer bag
should also be labeled with the sample 10.

4. If there are non-rodent samples collected at the same site, these must
be shipped separately from the mice samples. This will allow the
laboratory to effectively quarantine the infected samples prior to
preparation.

E. For greatest efficiency, two technicians should participate in specimen
processing. One technician will be considered "dirty" and will directly handle
specimen bags and contents, while the other technician will be considered
"clean" and will handle specimen log in forms, blender vessels and tops, and
solvent. All direct contact (especially hands) and indirect contact (surfaces of

•
©1990-1999 Triangle Laboratories, Inc. All rights reserved.
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items touched by "dirty" technician) between technicians should be avoided.
These roles are not to be switched mid-processing. .

F. After both technicians have donned their protective clothing and the doors to the
processing room have been closed, the "dirty" technician should open the
shipping container, being careful not to tear his/her latex gloves or tyvek suit.

G. The vertical safety sash on the chemical fume hood should be left in the
lowered position to increase the inward linear flow-rate of the fume hood,
thereby helping to contain and exhaust any aerosolized virus hazard.

•
H.

I.

The "dirty" technician should sit or stand to the right of the "clean" technician
throughout the processing. He/she should remove a specimen from the
shipping container, read and/or show the samples identification information to
the "clean" technician for log in. The "dirty" technician should not touch the pen
or any of the log in supplies.

The "clean" technician should load the appropriate amount of methylene
chloride solvent into a clean blender vessel and hold it inside the hood work
zone within reach of the "dirty" technician. The "dirty" technician should then
open and hold the plastic bags containing the specimen and, without directly
touching the rodent or the outside of the blender vessel, drop the rodent into the
vessel containing the solvent.

J. The "clean" technician should then place a clean lid on the blender vessel, place
the vessel on the blender motor, and emulsify the specimen for the appropriate
amount of time.

K. The "dirty" technician should then place the empty specimen bags and
associated potentially contaminated tags or packing material into the
incineration waste container.

L. Steps G-J of this document, above, are then repeated until all specimens have
been processed. After emulsification, the "clean" technician is allowed to
decant the contents of each blender vessel into another container for storage,
and may then remove the vessel from the fume hood work zone if necessary for
cleaning and reloading of solvent.

©1990-1999 TriC!ngle Laboratories, Inc. All rights reserved.
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M. If a pair of gloves becomes torn at any time during this procedure, the gloves
and any exposed human skin are thoroughly wetted with 10% bleach
disinfectant in a continuous hand-washing like manner. If skin has been broken
or penetrated by a potentially contaminated object, the gloves are removed after·
bleach disinfection, and the wound is washed under running water with
disinfectant soap for no less than 5 minutes, after which appropriate medical
attention is sought. If no injury to the skin has occurred, a new pair (two pair if
necessary) of gloves are donned and the torn pair of gloves are placed in the
incineration waste container.

N. All remaining packing material in the shipping container, including any transport
ice packs, are then placed into the incineration waste container.

•
O. When all above steps have been completed, a spray bottle containing 10%

bleach disinfectant is used to wet down the sash and horizontal surface of the
fume hood, the outside of all other potentially contaminated work surfaces, the
outer pair of gloves over the hands of both technicians, the inside and outside
of the shipping container, and the spray bottle itself.

P. With gloves wet with bleach disinfectant, the "clean" and "dirty" technicians then
grab the outer surface of their left glove with their right double-gloved enabling
them to pull off the outer glove on their left hand and drop it into the incineration
waste container. The dry inner glove of their left hand is now exposed, which
they use to pull off the outer glove on their right hand by slipping a finger under
the collared wrist area of the glove as they stand over the incineration waste
container.

Q. Wearing the dry inner pair of latex gloves, the technicians should then remove,
in the following order, their plastic apron, their disposable boot covers, their
tyvek coveralls,.their goggles, and their inner gloves (in the manner described
above), placing each disposable clothing item into the incineration waste
container as it is removed. Any splash contaminated area on their protective
clothing should be sprayed with a 10% bleach disinfectant prior to removal. The
incineration waste container is then closed and sealed.

R. The floor surface directly around the specimen processing area and shipping
container is then sprayed with 10% bleach disinfectant.

•
©1990-1999 Tria-ngle Laboratories, Inc. All rights reserved.
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IV. REFERENCES:

•

S.

T.

U.

A.

B.

Wearing their respirators, the technicians then leave the specimen processing
room and allow it to ventilate for at least 30 minutes before allowing room re
entry. Outside of the room, they remove their respirators and thoroughly wash
their hands with soap and water.

The incineration waste container is processed for incineration at the next
available opportunity.

Subsequent processing of methylene chloride emulsified rodent specimens
can then commence without any residual biohazard.

Weigler BJ. Zoonotic hantaviruses: new concerns for-the United States. Journal
of the American Veterinary Medical Association 1995; 206 : 979-986.

Mills IN, Yates TL, Childs JE Parmenter RR, Ksiazek TG, Rollin PE, Peters CJ.
Guidelines for working with rodents potentially infected with hantavirus. Journal
of Mammalogy 1995; 79: 716-722.

C. Centers for Disease Control and Prevention. Hantavirus infection 
southwestern United States: Interim recommendations for risk reduction.
Morbidity and Mortality Weekly Report. 1993; 42 (RR-11) : 1-13.

D. Centers for Disease Control and Prevention. Laboratory management of agent
associated with hantavirus pulmonary syndrome: interim biosafety guidelines.
Morbidity and Mortality Weekly Report. 1994; 43 (RR-7) : 1-7.

E. Department of Health and Human Services. Biosafety in microbiology and
biomedical laboratories. HHS (CDC) Pub. No. 93-8395, 3rd ed., 1993.
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PROCEDURES FOR HANDLING BLOOD AND OTHER POTENTIALLY INFECTIOUS
MATERIALS (OPIM)

I. . SCOPE AND APPLICATION: Procedures delineated in this document are to be
applied whenever human blood or OPIM are handled.

•

II. SAFETY CONSIDERATIONS: In the handling of human blood samples or samples
containing other human body fluids, it is essential that the precautions delineated below
be followed without exception. Precautions must be followed consistently. The
approach and procedures delineated below are those recommended by the US Center
for Disease Control and Prevention (CDCP). The Hepatitis B (HBV) and the HIV and
HTLV-Ill/LAV viruses (AIDs viruses) appear to be incapable of penetrating the skin.
Infection may nevertheless occur as a result of blood or infectious fluids coming in
contact with mucus membranes or open wounds. Any individual working with human
blood or body fluids must undergo a HBV vaccination program, prove immunity or that
a past vaccination is still satisfactory to prevent infection.

III. PROCEDURE:

Recommended precautions for handling all blood or other human body fluid samples
must be appropriate to prevent contamination, regardless of the knowledge or the lack
thereof regarding the infectious state of the media. In the laboratory environment, the
greatest risk for transmission involves exposure to a needle or other sharp instrument
contaminated with infected blood. Great care must therefore be undertaken to prevent
possible transmission via a puncture wound (e.g. needle, sharp glass, etc.)

A. Standard Precautions

1. Handle all human blood and/or body fluids samples as potentially
infectious regardless of possible knowledge to the contrary.

2. When working with raw human blood or other body fluids, all work must
be done in a hood. Disposable gloves as "Jell as protective eyewear and
clothing must be worn. In addition, a displ.sable mask or face shield
must be worn whenever procedures, that are likely to generate droplets
or aerosols, are performed..

•
©1990-1999 Triangle Laboratories, Inc. All rights reserved.
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3. Sharp items (needles, glass, etc.) having contacted blood or body fluids
should be considered as potentially infective and be handled with
extraordinary care. Minimize handling and thus risks associated with
such items. Prevent accidental punctures.

4. Disposable syringes, glass pipets and plastic pipet tips should be placed
in puncture resistant containers located as close as possible to the area
in which they are being used. If work is being performed in a hood,
place the disposal container in the hood, immediately next to or as close
as possible to the hood.

•

•

5.

6.

7.

Hands should be washed immediately and thoroughly with soap and
water if contaminated with blood or following glove removal after work
with blood or other human body fluid samples. Practice standard good
hygiene procedures. D~ hot handle with contaminated gloves or hand
anything a co-worker may handle unprotected (Le. phone, doorknob,
etc.).

Spills of blood or other body fluids should be immediately cleaned with
soap and water .or a household detergent. Individuals performing such
cleaning must wear disposable gloves. A freshly prepared solution of
sodium hypochlorite (tenfold dilution of off-the-shelf commercial bleach)
solution should be used to wipe the area after cleaning in order to
thoroughly disinfect the affected area.· An alternative to this is to spray
the area well with LysolTM.

In the event of an exposure (Le. an accidental puncture wound with a
sharp object having contacted blood); immediately. wash the area
thoroughly with a germicidal soap and water and contact your supervisor
for the appropriate follow up procedures.

r-O DVto.. IJ
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Non-Metals Non-Metals

Material Emissivity Material Emissivity

Asbestos .95 Sand .90

Asphalt .95 Snow .90

Basalt .70 Soil .90-.98

Brick .95 Water .93

Carborundum .90 Wood, natural .90-.95

Ceramic .95 Metals

Clay .95 Material Emissivity

••• Concrete .95 Alloy A3003 Oxidized .30

Cloth .95 . Brass:

Glass Plate .85 Burnished .30·

Gravel .95 Oxidized .50

Gypsum .80-.95 Carbon:

Ice .98 Unoxidized .80-.90

Ice Bath .95 Graphite .70-.80

Limestone .98 Iron:

Organic Materials Oxidized .50-.90

(food, plants, oil, some Rusted .50-.90

chemicals) .90-.98 Wrought, dull .90 .

Paint (non-AI) .90-.95 Lead:

Paper (any color) .95 Roughened .40

Plastic (opaque, over

20 mils) .95 Steel:

Rubber .95 Oxidized .70-.90

Cold rolled .70-.90

••
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Dale Approved:

I.

II.

SCOPE AND APPUCAnoN: The pwpose of this SOP is to descnbe the means of.

determining Method Detection Umits (MOL) fortarget analytes. The procedure may be

applied to a variety of ~rice$. All samplep~g steps (e.g., extraction, cleanup)

of specific anaJytical methods must be induded in the detennination of MDLS.

BACKGROUND: MOL i$ dvfined as the minimum concentration of a substance that

can be measured and reported with 99% confidence that the analyte concentration Is

greater than zero. It is determined fI'Clm analysis of a sample in a given matrix type

containing the analyte.

III. PROCEDURE:

A. Estimate a detection Omit using one of the fonowmg:

1. The concentmtion value that corresponds to an instrument Signal/noiSe

In the range of 2.5 to 5. (Noise for GC Method 608 defined as matrix .

noiSe.)

2. The concentration eqUivalent of 3 times the standard deviation of

replicate measurements of the analyte in reagent water. The anaIyte

concentration should not exceed 5 times the estimated detedion limit•.

3. The lower region of the standard curve where there is a signifICant

change In sensitivity, Le. a bl88k in the slope of the curve.

4. Known instrumental nmitations.

@1991, 1992, 1991 Triangle Laboratories, Inc. Aft rights reserved.
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B. Prepare or purchase water that is as free of interferant and analyte as possible
(blank water). Interferent free water is defined as a water sample in which the
concentration of analyte or inteJferent is not detected at the method detection
limit for the anaIyte of interest. An interferant Is presupposed to be normally
present in a representative sample of a given matrix, with the exception of
analytes specified in particular methods leo methylene chloride for VOA.

C. If the MOL is to be determined in blank water prepare a standard in water at a
concentration whiCh is at least equal to or in the same concentration range as
the estimated MOL (The rec:ammendation is between 1 and 5 times the
detection limit) Proceed to step 4.

1. ,If the MOL is to be determined in another matrix, an&-Iyze the sample
after preparation and detennine"ifthe me&$urecflevel"of 4na1yt& is in 1he
recommended range. (1 to 5 times detection limit). "If so proceed to step...
If the measured level is less than the estimated detection limit, add more
anaiyte to bring it into the range of 1 to 5 times the rmil and then
PR:JCeed to step 4. .

3. If the measured level Is more than 5 times ~e d~tection limit. either
prvpare a sample with a lower level of analyte or the sample may be
used if it does not exceed 10 times the MOL in water.

D. Take a minimum of 7 aliquots, (Analysis of 8 a1iquots is recommended). of
sample to calculate the MOL and process es:h through the entire analytical
method. Make all calcUlatJon according to the defined method with the final
results in the method reporting units.

NOTE: One of the B spiked afiquots can be excluded frOm the MOl.
cak:ulations pl'OC8S$only if a documented JaboIatory accident affected that one

. sample.

E. calculate the variance (52) and the standard deviation (5) of the repraeate
measurements as fellows:

~ 1 [L X'{! X)2Inl
n-1

~1991. 1992. 1997 Triangle Laboratories, Inc. AU rights I'9&8rved.
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degrees of
number of replIcates. freedom t

---,~. ._.

.' '., .
,.........

7 6 3.143

t,' 8 1 2.998

.9 8 2.896

10 9 2.821

11 10 2.764

16 15 .2.602

21 20 2.528

26 25 2.485

31 30 2.457

61 60 2.390

co co' 2.326

G. Optional repetitive procedure to verify the reasonableness of the estimate of the
MOL and subsequent MOL determinations. .

/5)1991, 1992, 1997 Triangle Laboratorie$. Inc. AU rights reserved.
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1. Take the MOL as established in step 6, spike the matrix at the calculated
MOL and proceed through the procedure starting with step 4.

2. Use the 52 from the current MOL'caIQdation and the 52 from the
previous MOL calculation to compute the F-ratio. The F-ratio is
calculated by sUbstituting the larger S2 In thenumerat.or and the smaller
$2 value into the denominator.

&A
F-ratio=- (this must be < 3.05)

SZ8

Then compute the pooled standard deviation by the following equaticn:

WA+6S2B
S pooled ;s [ ] %

12

3. ,Use the S pooled as calculated In 7b to compute the final MOL

MOL ~ 2.681 (S pooled)

H. Evaluate the calculated MOL values versus the method required deteetion limits.
NOTE: The values cannot exceed the target detection firms (TDLs).

I. . The MOl. study must be specifically identified by Method number and each
anaJyte in the appropriate method tAporting units. Tha sample malrix: must be
noted and if a recovery standard was used its recovery must be reported. (We
will use surrogate standards.)

J. MOL's are estabflShed annually ~y methocl and matrix.

K. The MOL study data is kept on file by the Quality Assurance Department.

NOTE: This SOP is based on Appendix 8 to Part 136 -Revision 1.11 from the Federal
Register Volume 49, No. 209 dated 0Ct.26.1984.

Original stamped in blue:

-ORIGINAL
@1991, 1~2, 1997 Triangle Laboratories, Inc. AD rights re5etVecl.



page 1 of 32

TRIANGLE LABORATORIES,INC. .
. CONFIDENTIALand PROPRIETARY INFORMATION

UNCONTROLLED
COpy

* The information contained in this· document is cenfidential and proprietary·to =friangle· .
Laboratories, Inc. This confidential information may not be reproduced, removed, or disclosed
without the prior written consent of Triangle Laborat.ories, Inc.

.. .

PCDDs AND PCDFs BY HRGC/HRMS - METHOD 8290

TLI SOP No.. DHR182 ... _.Vl3rsion: 6 .

Author: .... ---------:--Wejciecfl-Krol-·----~----·--Date:Written:-.:--.... · February-9~1998 --- ---.-...---.-.-.--

Authorization: e9;J- aQ~&: pate Authorized: ;;. /J 6/5 f/
Manaaement· . J I

I.

IH.

III.

SCOPE AND APPLICATION: This method provides procedures for the analysis of
polychlorinated dibei1zo-p~dioxii1s (tetra- through octachlorinated homologues; PCDDs),
and polychlorinated dibenzofurans (tetra~ through octachlorinated homologues; PCDFs)
from extracts of samples prepared according to SW 846 Method 8290.

SAFETY CONSIDERATIONS: The 2,3,7,8~TCDD isomer has been found to be
acenegenic, carcinogenic, and teratogenic in laboratory animal studies. Other PCDDs
and PCDFs containing chlorine atoms iri the 2,3,7,8 positions are known to have
toxicities comparable to that of 2,3,7,8-TCDD. Extreme care must be exercised in all
handling of extracts and standards inthe application of this SOP. For additional safety
information, see the TLI Safety and Health Manual and the appropriate M$DSs.....

EQUIPMENT: The High-Resolution Gas Chr9matograph/High-Resolution Mass
. Spectrometer/Data System (GC/MS/DS) equipment utilized for this analysis includes
the following: . . ..

. . . .

A. Gas Chromatographs: Hewlett Packard 5890 or 5890 Series II (eqUipped for
temperature programming and capillary columns)' ... . . ' . - . . .

B. High Resolution fIt1ass Spectrometers: VG 70 Series, VG 70-SE Series, VG
Autospec. . .

. .. . .

C. . Data Systems: VG Analytical PDP11 with 11-250.software or VAX Alpha with
Opus 3.2 software~

D. GC Injection Port- TheGG injection port is designed for capillary columns.
Typically, 2 j..LL injection volumes are used unless otherwise noted.

E. Gas Chromatograph/Mass Spectrometer(GC/MS) Interface - The GC/MS
interfac~ components can' withstand 350°C. The interface has been' designed .
s'o that the separation of 2,3,7,8-TCDD from the other TCDD isomers achieved
in the gas chromatographic column is not appreciably degraded..The·GC
column is fitted directly into the mass spectrometer ion source without.being.

.. ---_. _ _._--- --- ._ _---_ .._-~ .

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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I

•
IV.

.exposed to the ionizing electron beam. Graphite feriuh3s should be avoided in
the injection port because they may adsorb the PCDDs and PCDFs. Vespel™,
or equivalent,- ferrules are recommended.

.-F. Mass Spectrometer - The static resolving power of the instrumenfmust be
maintained at a minimum of 10,000 (10 percent valley).

G. . Data System - A dedicated data system is employed to control the rapid
. selected-ion monitoring (SIM) process and to acquire the data. Quantitation
data (peak areas or peak heights) and SIM traces (displays of intensities of
each ion signal being monitored including the lock-mass ion as a.function of

. time) must be acquired during the analyses and stored. Quantitation may be
reported based upon computer generated peak areas or upon measured peak
heights. The data system is set to acquire data as low as 10 ions in a single
scan. Table 1. presents a listing of the ions which are typically monitored. The
data system is set to switch to different sets of ions (descriptors) at specified
times during an HRGC/HRMS acquisition. The data system provides hard
copies of individual ion chromatograms for selected gas chromatographic time
intervals.. It also acquires mass spectral peak profiles and provides hard copies
of peak profiles to demonstrate the required resolving power. Measurements of
noise on the base line are performed using the hard cop~es of individual ion
chromatograms provided by the data system. .

NOTE: The detector ADC zero setting must be set to allow peak-to-peak
measurement of the noise on the base line of every monitored channel and
allow for good estimation of the instrument resolving power.

H. GC Columns

1. In order to have an isomer specific determination for 2,3,7,8-TCDD and
to allow the detection of OCDD/OCDF within a reasonable time jnterval
in one HRGC/HRMS analysis, the 60 m D8-5 fused silica capillary
column is used. -

2. The 2,3,7,8-TCOF isomer must be confirmed on a 30 m 08-225 fused. 
silica capillary column, when 2,3,7,8-TCDF is detected on the 08-5

. column at a level greater than or equal to the target detection limit.

STANDARDS:

A. Calibration Solutions Six nonane solutions containing 17 unlabeled PCDDsand .
PCDFs and 18 13C12 -labeledPCDDs and PCOFs at known concentrations are
used to calibrate the instrument. .The analyte concentration ranges are
homologue dependent, with the lowest values for the tetrachlorinated dioxin and -

e·

© 1995 - 1998 Triangle Laboratories, Inc. All rights reserved.



PCDDs AND PCDFs BY HRGC/HRMS - METHOD 8290

TlI SOP No DHR182 Version: 6 Date Written: February 9,1998

•

t

V.

,page 3 of 32

'TRIANGLE LABORATORIES, INC.
'CONFIDENTIALand PROPRIETARY INFORMATION

furan (0.5 P911lL) and the', highest values for the,octachlorinated congeners
, (2000 pg/IlL) (Table 2;).-·

",B. Recovetv Standard Solution - This nonane solution'contains tWo recovery
13 . ' 13··' ' .

standards; C1r1,2,3,4.,.TCDD and C12-1,2,3,7,8,9-HxCDD, at a nominal"
concentration of 100 pg/IlL per compound. A 20 ~L of this solution is spiked
intoeach,-sam~le-extract before the. HRGCIHRMS-analysis-;-------'----------

C. GC Column Performance/Retention Window Check Solution ( RTCHK)- This
solution,contains the first and ,last eluting isomers for each homologous series
from tetra- throughheptachlorinated congeners. The solution also contains a
series of closely eluting TCDD and TCDF isomers for the purpose of '

, documenting the chromatographic resolution (Table 3).. '

D. Acceptance'Criteria for Newly Prepared Standards - All components and
.concentrations of each calibration standard, recovery standard, internal, '

___~~tan_g~.1Lql'}<::Lmatljxsp-ik~ soh,ltiolHL~r~_Y~.dfjed_g1ior_to_~sefor the analysis of
samples. 'Testing consists of baCk to back analysis of the "tesf' solution (the,
newly prepared solution) and a "control" solution (a known good solution).
Control solutions are isolated from the production standards in a protected
location. Both the control and .test solutions are evaluated versus the current
continuing calibration standard and versus each other. Each componentof the
test solution must be within 80:. 120% of the true concentration when calculated

"versus the control- standard: The control standard must 'be within 80 - 120% of
the true value when calculated versus the continuing calibration standard.

E. Standards are stored in 1/2 dram amber glass vials at room temperature.

SYSTEM PERFORMANCE CRrrERIA

System performance criteria are presented below. It must be documen'ted that all
applicable system performance criteria specified in this Section are met before analysis
for any sample is performed: Table 4 provides recommended GC conditions that can
be used to satisfy the, required criteria. During a typical 12-hour analysis sequence, the'
GC column performance and mass spectrometer resolving power checks must be
performed at the beginning of the'12-hour period of operation.' A routine calibration
verification is required at the beginning and end of each 12-hour period during which
samples are analyzed. A method blank or HRGC/HRMS solvent blank is required. '

, between a calibration run and the first sample run. '

A. GC Column Performance _
-. "

1. - Inject the column performance check solution (Section IV. C.) and
acquire selected-ion monitoring (SIM) data as described in Section III. E.,
III. F., and Table 4. '

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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2. The chromatographic separation between 2;3,7,8-TCDD and the peaks
representing any otherTCDD isomers or between 2,3,7,8-TCDF and the

.peaks representing other TCDF isomers must be resolved with a valley
of ~ 25% (Fig. 1.), where:

Valley Percent = (xfy) x 100
-----~.----'---.x--'--=--~---height'ofvalleymeasured between 2,3,7,8- ..

. 'TCDDor 2,3,7,8-TCDF and the closest
TCDD or TCDF eluting isomers, and .

the peak height of 2,3,7,8-TCDD or 2,3,7,8
'TCDF:

•

3. The acquisition time windows mu'st be set to allow observation of the first"
and last eluting isomer of each congener. All first and last eluters of a
homologous series should be labeled and identified on chromatograms.

B:--'Ma--s-s--Splrctro-meterpeTfo-rma-n-c~---- --_... ---.-- "..

1. The mass spectrometer must be operated in the electron ionization
mode. It is recommended·that the ionization potential be set to optimize
sensitivity for the given column flow and source design. A static
resolving power of at least 10,000 (100/0 valley definition) must be
demonstrated at appropriate masses before any analyses are
performed. Static resolving power checks must be performed at the
beginning and atthe end of each 12-hour period of operation. It is
recommended, however, that a check of the static resolution be made

. and documented by using the p-eak matching unit before and after each
analysis. Corrective actions must be implemented whenever the
resolving power does not meet the requirement. .

2. Chromatography time for PCDDs and PCDFs exceeds the long-term
mass stability of the mass spectrometer; Because the instrument is
operated in the high.;.resolution mode, mass drifts of a few ppm can have
serious adverse effects on instrument performance. Therefore, a mass
drift correction is mandatory. To that effect, use a lock-mass ion from'

.the reference compound Perfluorokerosene (PFK) used for tuning the
mass spectromete~ and monitor and record the lock-mass ion channel

.during SIM acquisitions. The level of the reference compound (PFK)
metered inside the ion chamber during HRGC/HRMSanalyses should be
adjusted so that the amplitude of theseleded lock-mass ion signal,
regardless of the description number, does not exceed 10% of the full
scale deflection for a given set of detector parameters. Under those

•

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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conditions, semsitivitychanges that might occur during the analysis can
be m,or~ effectively monitored.

Using PFK molecular leak and an appropriate ion within the scan
. window, tune the instrument to meet the minimum required resolving'

power of 10,000 (10%valley). '
. .. .' .

----::lay--.-Bocumentation-of-the-mass-spectrorneter resolving power.is - .. '_,c,~'_.,. _

accomplished by recording the peak profile of the high-mass
, reference signal (m/z 416.9760) obtained during a peak matching

experiment by using the low-m'ass PFK ion at m/z 330.9792 (or
lower in mass) as a reference. .

The format of the peak profile representative ailows manual
determination of the peak resolution. The peak width (at 5%
peak height) of the high-mass reference ion must not exceed 100
ppm (resolving power: 10,000). Peak width. is determined by

'-~-"'-~'-lriai"fgUlatibiiwithriO -hiore"thari' 10%allowarice"f6r'sampling error.
. Instrumental ion transmission ·and resolution will be checked,
adjusted and documented in case the resolution is below the
minimum required 10,000 resolving po~er.

•

VI. . CALIBRATION PROCEDURES:

A. __ "Initial Calibration (ICA.l)::- Initial calibration. otthe .instrument is required before
any samples are analyzed for PCDDs and PCDFs. Initial calibration is also .
required if any continuing calibration does not meet the required criteria listed in .
Section VI. Boo .

1. . All six calibration solutions listed in Table 2. must be used for the initial
calibration.

2; Tune the instrument with PFK to achieve' a static resolving power of at
least 10,000 (10% valley) as described in section V. B.:

3. Inject 2 III of the GC column performance check solution and acquire'
'SIM mass spectral data as described earlier in Section III. F. - G. Any
further analysis must n~t be performed until ,it has been dqcumented that
.the column performance criteria listed in section V. A. was met. .

4. Using the same GC and MS conditions that produced acceptable results
for the column performance check solution, analyze a 2 III portion of .
each of the six calibration solutions with the following requirements..

©1995 - 1998 Triangle laboratories, Inc. All rights reserved.
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a)

b)

c)

d)

The ratio ofintegrated ion current for the ions appearing in Table
5 (homologous series quantitationions) must be within the
indicated control limits (set for each homologous series).

. .

The ratio of integrated ion current for the ions belonging to the
carbon-labeled internal, surrogate, alternate, and recovery
standards must be within thecontrollimits stipulated in Table 5.

NOTE: Ion ratios for all 17 native analytes and 18 carbon-
labeled internal and recovery standards must be within the
specified control limits simultaneously in one run for each of
the six (6) calibration standard solutions. If the ion abundance
ratios are outside the limits, corrective action must be taken
and acceptable abundance ratios achieved before any .
samples may be analyzed.

For each SICP and for each GC signal representing the elution of
a target analyte the signal-to-noise ratio (SIN) must be better than
or equal to 10:1. .

Referring to Table 6., calculate the 17 relative response factors
(RRF) for unlabeled target analytes relative to their appropriate
internal standards, according to the following formula:

RRF(n) = Ax x Gis
. Q" x Au

Where:

•

•

RRF(n)=

=

=

=

Analyte RRF

slim of the integrated ion abundances of
the quantitation ions (Table 1.) for
unlabeled PCDDs/PCDFs,

sum of the integrated ion abundances of
the quantitation ions (Table 1.)for the
labeled internal standards,

quantity.of the internal standard injected
(pg),

quantity of the unlabeled PCDD/PCDF
analyteinjected (pg). •

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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TheRRF(n) is a dimensionless quantity; the units
used to express Oi~ and Ox must be the s.ame.

Calculate the average analyte RRF and their respective percent
relative standard deviations (%RSD) for the six calibration
solutions. . -. -- ..~ .._._----_._.--

__ 1. 6 .

RRFCn) = - L RRJ;n);'
. 6 1=1 .

Where n represents a particular PCDD/PCDF (2,3,7,8
,substituted congener), and j is the injection number (or
calibration solution number). . . .

f) The relative response factors to be used for the determination of
the concentration of total isomers in a homologous series· are· ---- ---
calculated as follows: . "

(1) For congeners that belong to a homologous series ..
containing only one isomer (e.g., OCDD and OCDF) or
only one 2,3,7,8-substituted isomer (TCDD, PeCDD,
HpCDD, and TCDF), the mean RRF used will be ttiesame
as the mean RRF determined in Section V. A. 4. e).

NOTE: The calibration solutions do not contain
,13C12-0CDFas an intemalstandard. This is because a
minimum reso'lvin~ power of 12;000 is required to resolve .
the [M+6r ion of 1 C1rOCDFfrom the [M+2fion of OCDD
(and [M+4f from 13C1rOCDF with [Mf of OCDD). . .

. Therefore, the RRF for OCDF is calculated relative to13 .
C12-OCDD.

," (2) For congeners that belong to a homologous series
containing more than one 2,3,7,8-substituted isomer
(PeCDF - two, HxCDF - four, HxCDD - three, HpCDF 
two) the mean RRF used for those homologous series will
be the average of the mean RRFscalculated for all
individual 2,3,7,8-substituted congeners.

NOTE: HRGC/HRMS responses of all isomers in a
homologous series that do not have the 2,3,7,8
substitution pattern are assu~ed to be the same as the·

©1995 ~ 1998 Triangle Laboratories, Inc. All rights reserved.
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responses of one or more of the 2,3,7,8-substituted
isomer(s) in that homologo·us series.

g) Referring to Table 7. and 8. calculate relative response factors
(RRF) and average relative response factors (RRF) for internal,
surrogate, and alternate standards relative to their appropriate

.........._._... --r:ecoverystandards,-according-to·the·following·formula:-

RRF =AsXQr:r
(m) Q x A

s n

•

,

,

-.

5.

_._ I 6 .

RRF(m) = - L RRF;m)j
6 j=1

Where:

.---- m ·-····-·=----eongener-type-,- ..-.-- ---- .

- injection number,

As = sum of the integrated ion abundances of
the quantitation ions for a given standard,

Ars = sum of the integrated ion abundances of
the quantitation ions for the appropriate.
recovery standard,

Qrs, Os = quantities of, respectively, the recovery
standard (rs) and a particUlar standard
injected (pg),

relative response factor of a particular
standard relative to an appropriate recovery
standard, as determined from one injection,
and

RRF(m) = calculated mean relative response factor of
a particular labeled standard relative to an
appropriate recovery standard, as
determined from the six initial calibration
injections.

Acceptance Criteria for Initial Calibration - The criteria listed below for
acceptable calibration must be met before any analysis is performed. -

•

•
©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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a) The percent relative standard deviations for the mean response
factors from the 17 unlabeled sta'ndards must not exceed ± 20
percent, and those for the labeled reference compounds mustnot
exceed± 30%.

b) The SIN ratio for the GC signals present in every SICP (including
.-the ones for the labele~ standards) must be ~ 10.

c) The isotopic ratios (Table 5.) must be within the specified control
·limlts. :

NOTE:/f"the criterion for acceptable calibration listed inSection'
VI. A. 5. a) is met, the analyte specific RRF can then be
considered independent of the analyte quantity for the calibration·

. concentration range. The mean RRFs will be used for all
calculations until the continuing calibration criteria (Section VI. B.)

......_._._._~~_no long~r met. At~.uch time,_DeV1r'_me_~nB.BFs wjjIJJe _
. calCulated from a new set of injec~ions,of the calibration solutions.

Continuing Calibration Check (CONCAU - Coriti'nuing calibrations m'lIst be
performed at the beginning of a 12 hour period after successful mass resolutionand ac resolution performance checks: A continuing calibration is also
required at the end of a 12 hour shift.

. .
1. . Inject 2/lL of theCONCAL sol~tionHRCC-3 standard(Table 2). By

using the same HRGC/HRMS conditions as described in Section V., and
used to determine and document an acceptable calibration as providedin Section VI. A. 5.. . .

2.. Acceptance Criteria for Continuing Calibration - The following criteria
must be met before further analysis is performed.
a) The measured RRFs for the unlabeled standards obtained during

the continuing calibration runs must be within ± 20 percent of the
mean values established during the initial calibration (Section VI.
A. 4. e) and f). .

b) The measured RRFs for the labeled standards obtained during
.. the routine calibration must be within ± 30 percent of the mean

values established during the initial calibration (Section VI.A. 4.g». .
c) The ion-abundance ratios (Table 5.) must be within the allowed

, control limits.

. ©1995 - 1998 Triangle Laboratories, Inc. All rightsreserved.
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.d) It-eitherone of the criteria in Sections VI. B.2. a) and b) is not
satisfied, repeat one more time. If these criteria are still not

.satisfied, the entire continuing calibration process must be
reviewed.

e) . If the continLiing calibration at the end of a 12-hour period fails no
... ----.-.~.--more ..tban-25.%-RRO.for.the-unlabeled..compounds .and35% RPD

. for the labeled reference compounds, use the meanRRFs from
the two daily calibration runs to compute analyte concentrations,
instead ofthe RRFsobtained from the initial calibration..

NOTE: .If RRFs for up to two labeled standards fail by ...
more than 35%, the calibration is considered acceptable, as long
as corresponding unlabeled analytes meet criteria.. .

Continuing calibrations analyzed at .the end of the 12 hour period
which-fail by more thar:!_?_~!o f3PDfor the unlabeled compounds
and 35% RPD for the labeled reference compounds must be
documented according to the non-conformance SOP. The
analyst must assess the effect of failure on overall data quality.
The assessment will include evaluation of any spiked samples
included in the 12 hourO'clock", presence of reportable levels of
the affected analytes in the samples, and sample data obtained
during the period between beginning and ending calibrations~ All
samples which contain reportable levels of a "failed" analyte will
be reanalyzed unless a passing spiked sample has been
analyzed between the sample and the ending calibration
standard. .

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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c)

·tt··

C. Inject a 2 ,...L aliquot of the extract into the GC, operated under the GC
conditions that have produced acceptable CONCAL and RTCHK results.

D. . Acquire SIM data using the same acquisition and mass spectrometer op~rating
conditions previousIYl:ls.ed to.deterrni~.e the.r~lative, response factors.

NOTE: The acquisition period must at least encompass the.PCDD/PCDF , .
ove·raifffitentrontmlewindowpreviouslY-aeterml"ned. Selected ion currenf -····7·---~---,---

profiles (SICP) for the lock~mass ions (one per mass descriptor) must also be
recorded and included in the data package. These SICPs must be true
representations· of the evolution of the lock-mass ions amplitudes during the
HRGC/HRMS run. The analyst may be required to monitor a PFK ion, not as a
lock mass, but as a QC ion; in orderto meet this requirement. It is
recommended to examine theQC ion or lock-mass ion ·SICPfor obvious basic
sensitivity and stability changes of the instrument during the GC/MSrun that

.. _~~~I~~ffe.~tth~,~-=asuremen~~:~e~~~._~~~_~~cr~~,~~~iesin ~~.e~~e ~a.r:rative~.,. , _
E. . Identification Criteria - For a gas chromatographic peak to be identified as a

PCDD or PCDF, it must meetall of the following criteria: '

1. Ret~ntion Times

a) For 2,3,7,8:"substituted congeners, which have an isotopically
labeled internal or recovery standard present in the sample
eXtract (this represents a total-of 10 congeners inciudingOCDD;
Table 1.), the retention time (RRT; at maximum peak height) of

. the sample components (Le., the two ions used for quantitation
purposes listed inTable 1.), must be within -1 to +3 seconds of
the isotopically labeled standard.

b) For 2,3,7,~-substitutedcompounds that do not have an
isotopically labeled internal standard pre~ent in the sample
extract (this represents 'a total of eight congeners; Table 1.), the
retention time must fall within 0~005 retention time units of the
relative retention times measured in the continuing calibration.
Identification of OCDF is based on its retention time relative to .
13C12-OCDD as determined from the 12 hour continuing
calibration results.

Fornon-2,3,7,8-substituted compounds (tetra through octa;
totaling 119 congeners), the retention time must be within the. '
corresponding homologous retention time windows established'
bY,analyzing the.RTCHK'solution.

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved..



•
page 12 of 32

TRIANGLE LABORATORIES, INC.
CONFIDENTIAL and PROPRIETARY INFORMATION

PCDDs AND PCDFs BY HRGC/HRMS - METHOD 8290

TLI SOP No DHR182 Version: 6 Date Written: February 9, 1998

•
d) The ion current responses for both ions used in quantitation (e.g.,

'forTCDDs: m/z 319.8965·and 321.8936) must reach maximum.
simlJltaneously (± 2 seconds). . .

. e) The ion current responses for both ions used for the labeled
standards (e.g., for 13C1TTCDD: m/z 331.9368 and m/z '.

... -_.--.--333.9339)-must.react:l-maximum-simultaneously--(~-2·-seconds).

2. Ion Abundance Ratios

The integrated ion current for the two ions used for quantitation
purposes must have a ratio between the lower and upper limits
established for the homologous series to which the peak is

. assigned (Table 5.).

3. ' SignaHo-Noise (SIN) Ratio

4.

. ,

AlI'ion current intensities must be ~ 2.5 times noise level for
-- .. --.- .. _.. positive identification ofa PCDD/PCDF compound or a group of

coeluting isomers.

Polychlorinated Diphenyl Ether Interferences '

In addition to the above criteria, the identification ofa GC peak as
a PCDF can only be made if no signal having a SIN ~ 2.5 is "

. detected, at the same.. retention time (± 2 seconds), .in the
corresponding polychlorinated diphenyl ether (PCDPE, Table 1.)
channel or if the PCDPE signal is less than 10% of the PCOF
signal.' ,

•
F. .Quantitation

1. For gas chromatographic peaks that have met specified criteria calculate
the concentration of the PCDD or PCDF compounds using the formula:

A% x Q..C = -'----=--.:::::,:::..-------
% . A.. x Wx RRF(,;)

Where:

•
=

=

concentration of unlabeled PCDD/PCDFcongeners (or
group of coeluting isomers within an homologous series)
in pg/g,

sum of the integ~ated ion abundances of the quantitation
ions (Table '1.) for unlabeled PCDDs/PCDFs, •

©1995 - 1998 Triangle Laboratories, Inc.. All rights reserved.
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RRF(n) = calculated mean relative response factor fodhe ,analyte.

2. Calcuia~e the percent recovery of the nine internal standards measured
in the sample extract, using the formula:

A, x 0
Internell Standard Recovery = IS _n X 100

QjsX An X RRF(m),

W =
.......------:-.-_ •..._._._-.: ,",.

Whe're:

A;s =

.Ars =

qis =

Ors =

sum of the integrated ion abundances of the quantitation
,ions (Table 1.) for the labeled internal standards,

quantitY, in pg,of the'internal standard added to the
"sample before extraction, 00 0

- - - " .. ". . .-

weight or volume, in grams or liters, of the sample (solid or
"Iiq'uid)~'an'cr:~"' . ,

"sum of the integrated ion abundances of the quantitation
ions (T~ble 1.) for the labeled internal standard, "

sum of the integrated ion abundances ofthe quantitation
ions (Table 1.) forthe labeled recovery standard; the'
selection of the 0 recovery standard depends on the type of
congeners (Table 7.), 0

"quantity, inpg, ofthe internal standard addedtothe
" sample before extr~ction, 0 ,

quantity, in pg,of the recovery standard addedto the
.c1eaned-up sample,residue before HRGC/HRMS analysis,
arid 0

~.

RRF(m} = calculated mean relative response factorfor the labeled
internal standard relative to the appropriate, (see Table' 7)
recovery standard. " 0

Calculate the percent recovery of seven surrogate and alternate
standards using expression VII. F. 2.. '

NOTE: For the' air samples (PUF, M-0023A) calculate percent recovery
of. five surrogate standards relative to their appropriate internal

o standards. \ . 0 ,

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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4. If the concentration in the final extract of any of the fifteen 2,3,7,8
substitutedPCDD/PCDFcompound exceeds the dynamic range of the
instrument (i.e., saturation in a mass channel) then solvent will be added

. to the extract to bring the signal level into the instrumenfs dynamic .
range. Any dilutions must be pre-approved by the client.

5.....:__The_to.tal ..cooCJmtratioo_for._e_acb..bo.m.oJogo.us_.sede.s.otPCD.O.and PCDF
is calculated by summing up the concentrations of all positively identified

. isomers of each homologous series. Therefore, the total should also
include the 2,3,7,8-substituted congeners. The total number of GC
signals included in the homologous total concentration value must be
specified in the report.

6. Sample Specific Estimated Detection Limit -. The sample specific
estimated detection limit (EDL) is the concentration of a given analyte
required to produce a signal with a peak height of at least 2.5 times the

.. background signal level. An EDL is calculated for each 2,3,7,8
substituted congener that is not identified, regardless of whether or not
other non-2,3,7,8-substituted isomers are present. Two methods of
calculation can be used, depending on the type of response produced
during th'e analysis of a particular sample.

a) Samples giving a response for at least one quantitation ion that is
less.than 2.5 times the background leveL.'

The area of the analyte is replaced by the noise level measured
in a region of the chromatogram clear of genuine GC signals·
multiplied by an empirically determined factor. The detection
limits represent the maximum possible concentration of a target
analyte that could be present without- being detected.

DL = 2 x 2.5 x (F x H) x Qu

Au x RRF(n) x W

Where:

•

•

DL =

2.5 =

F =

•

estimated detection limit for a target analyte,
expressed in ng or pg. .

minimum signal/ noise required for a GC signal
to be accepted. '.

an empirical number that. approximates the
.. area to height ratio for a GC signal. (F= 3.7 'for

all dioxinl furan analyses.) ••
©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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H

Ais

Qis

=

=

height of the noise. '

integrated current of tl1echar'acteristic ions of
. the corresponding internal standard.

amount of internal stcindardadded to the
sample before extraction;'

,f,"
. '

b)

mean analyte relative response factor from the
initial calibration.

W = sample weight or voLume. '

,2 = used to account for the two signals present for
every analyte; ,,' . .

Samples characterized by a response above the backgrou'nd
level with a SIN of at least 2.5 for both quantitation ion~.. '

When the response of a signal having the same retention time as
'a 2,3,7,8-substituted congener has a SIN in excess of 2.5 and
does not meet ion·ratio requirements (Table 5.) calculate the
"Estimated Maximum Possible Concentration" (EMPC) according ,
to the expression shown in Section VII. F. 1., except that A.
stioulcLr~p'reser1t the sUITl.C>U~~,,§i.r.~.a .ynder th~ smaller peak and,
of the other peak area calculated using the theoretical chlorine
isotope ratio.

VIII. QUALITY CONTROL REQUIREMENTS

A.GCcolumn performance must be demonstrated initially and verified prior to
analyzing any sample ina 12-hour period. The GC column performance check'
solution must be analyzed under the same chromatographic and mass
spectrometric conditions used for other samples and standards.

8. 'Routinecalibrations must be performed at the beginning of a 12-hour p'eriod
after successful mass resolution and GC resolution performance checks and at
'the end of a 12-hour period following the analysis of samples.

C. The target detection limits will be the following:

1. TDLs .for waters (sample size - 1L):

:s; 10'ppq TCDD & TCDF

':s; 50 ppq Penta - HeptaCDD & CDF

, " :s; 100 ppq OCDD & OCDF

©1995'- 1998 Triangle Laboratories, Inc. All rights reserved.
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E.

,

-2. TDLs-for-solids (sample size - 10g):
S; 1 ppt TCDD& TCDF--..---. c

,------- . --------

- s; 5 ppt Penta - HeptaCDD & CDF
••>. ••• -

s; 10 ppt OCDD & OCDF

- ---:f-- For air (e.g., PUF, f\,f-0023AforWipeS(samp"ie size' - 1):---- ---

S; 50 pg TCDD & TCDF

S; 250 pg Penta .. HeptaCDD & CDF

s; 500 pg OCDD & OCDF

D. - Method Blank

1. Percent.recoveries of all labeled standards should be between 40 -
____:._t3.5.%_Metbo.d_blankwitb. standard _reco.v.eriesbelow 40% (but ~ 25%) is

acceptable as long as signal to noise for affected standards is ~ 10:1.

2. Target d~tection limits must be met for each analyte. (VIII. C.)

-3. No reportable analytes should be present in the Method Blank, Up to 3
analytes may be present at levels below 1/2 Target Detection Limit (TDL) 
as long as the compounds were not reported in the previous analysis.

4. - . --For Met~od B'I~~k's~~~~"~i~ted:'~i'thhigh level samples, the an~lyte ievel'
in the blank must be < 50/0 <?f the .quantity present in the samples.

LCSI LCSD and MSI MSD .-

.1. Percent recoveries of all labeled standards should be between 40 
135%. LCSI LCSD or MSI MSD with labeled standard recoveries below
40% (but~ 25%) are acceptable as long as signal to noise for affected
standards is ~ 10:1. . .

•

2.

3.

Percent recoveries of all analytes should be between 70 -130%. For up
to two analytes, recoveries may be as high as 145% or as low as 60%,
as long as the associated relative percent differences (%RPDs) meet
criteria.

Relative percent difference between LCS and LCSD or MS and MSD
should be ~ 20% for all analytes. For up to two analytes, %RPDs may'
be higher (upto 35%), as long as the associated percent recoveries
meet criteria.

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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F. Samples

1. Percent recoveries of all labeled standards should be between 40 -
. 135%..Samples with standard recoveries below 40% (but.::. 25%) are.

acceptable aslongas.~.i9I1Ci!1 to nois~J()r ~ffected..standards·is ~ 1Q:1. In
the case of OCDD internal standards, the OCDF analyte must be below
TDLalso.

. . . : -

.2. .Specific detection limits must not exceed the target detection limits
.. unless prohibited by a limited sample size or the need for dilution.

3. If the method blankcohtainsreportable analytes but those anC!ilyt~s are
not detected in the sample, the sample data may be reported ..

4; Samples which fail acceptance criteria listed above ( VIII-F. 1.and 2.) or
associated withfailing method blank or LCSt LCSD (VIII. D. 1. .,. 4.; VIII.

..E; 1. - 3.) must be reextraeted and reanalyzed. Exceptions may be
'. made"for'sample'~matrices- which require 'extreme additional cleanup
.procedures..

•. Original stamped in blue:
ORIGINAL

.©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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•
. TABLE 1: ELEMENTAL COMPOSITIONS AND EXACT MASSES OF THE IONS MONITORED BY

HRGC/HRMS FOR PCDDs AND PCDFs

Descriptor Accurate Massa Ion Type Elemental Composition· ~nalyte

Numberb

2 292.9825 LOCK C7F11
. "

PFK

303.9016 M C12H435C140 TCDF

305.8987
..

M+2 C12H435C1337CIC TCDF

315.9419 M 13C12H435C140 TCDF (8)

" 317.9389 M+2 .1~C12H435CI~37CIO. TCDF (S)

319.8965 M C12H4
35C1402 TCDD

321-.-8936 ,••+2--- --e12H~-~CI331.eI02----._. ----.. TCDD

327.8847 M C12H437CI402 TCDD.(8)

330.9792 ac C7F13 PFK

331.9368 M 13C12H435C140 2 TCDD (S) .. "

333.9339 " M+2 13C12H435Cb37CI02 TCDD (8)

375.8364 M+2 C12H435Cls37CIO' HxCDPE

339.8597 M+2 C12H335C1437CIO PeCDF

341.8567 M+4 C12H335Cb37CI20 PeCDF

351.9000· M+2 13C12H335C1437CIO PeCDF (S)

353.8970 M+4 13C12H335Cb37CI20 PeCDF (S)

355.8546 M+2 C12H335C1437CI02 PeCDD

357.8516 M+4
. 35 37 ..

PeCDDC12H3 Cb CI202

367.8949 M+2 13C12H335C1437CI02 PeCDD(S)

369.8919 M+4 13C12H335Cb37CI202 PeCDD (S)

409.7974 M+2 C12H335Cle37CIO HpCDPE

3 373.8208 M+2 C12H235Cls37CIO HxCDF

375.8178 M+4 C12H235C1437C120 HxCDF

383.8639 M 13C12H235CleO HxCDF (8)

, •

, •
©1995 - 1998 Triangle Laboratories, Inc. All rights reserVed.
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TABLE 1 CONTINUED

Descriptor Accurate Massa .lonType Elemental Composition Analyte
Numberb

......... ..._.... - -_ .......
. 13C12H235Cls37CIO HxCDF (8)

. ,-----_.._-
3 Continued 385.8610 . M+2

..

C12H235Cls37CI02389.8157 M+2 HxCOO,

391.8127 M+4 C;2H235CI437Cb02 HxCOO

392.9760 ·LOCK· C9F1S
..

PFK

401.8559 M+2 13C~2H235Cls37CI02 HxCOO (8)

403.8529 M+4 13C12H235C1437Cb0 2 HxCOO (8)' .

. _.4.45J-555 -.M:!:.4 __.c.~-C.Is~ ,. .-OCDPE.- ... ..,' .-

430.9729 QC C9F13 PFK

4 407.7818 M+2 C12H35Cls37CIO HpCOF

409.7789 M+4 C12H35Cls37C120 . HpCOF

417.8253 M 13C12H35C170 HpCOF (8)

·419.8220 M+2 13C12H35Cls37CIO HpCOF (8)

423.7766 M+2 .C12H35Cls37CI02 HpCDO

425.7737 M+4 C12H35Cls37Cb02 : HpCOO

435;~169 M+2 13C12H35Cls37CI02. HpCOO (8)

437.8140 M+4 13C12H35Cls37CI202 HpCOO (8)

479;7165 M+4 C12H35Cll7CI20 .NCOPE

430.9729 LOCK C9F17
-

PFK

441.7428 M+2 C1235C1737CIO OCOF

443.7399 M+4 C1235Cls37CI20 OCOF

457.7377 M+2 C1235Cll7CI02 . ·OCOO

459.7348 M+4 C1235Cls37C1202 OCOO·

469.7779 M+2· 13C1235C1737C102 OCDD (8)

471.7750 M+4 13C1235Cle37C1202 OCDD (8)

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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TABLE 1 CONTINUED

Descriptor . Accurate Mass3 Ion Type EI.emental Composition Analyte
Numbef'

4 Continued· 513.6775 M+4 C1235Cla37ChO DCDPE
, .

442.9728 ac C10F17 PFK

a) The follo.wing nuclidic masses were used:

•

S = Labeled Standard .--' ...
ac = Ion Selected for Monitoring the Instrument Stability During.

the GC/MS Analysis

.b) Descriptor 1 contains mono-, di- and trichlorinated dibenzodioxins and dibenzofurans that are not quantitated by
Method 8290. .

,

•

H = 1.007825
C =12.000000

13C =13.003355 .
F =18.9984

.J.

0=15.994915
35C1 = 34.968853
37C1 = 36.965903

•

•
©1995 - 1998 Triangle Laboratories,lnc. All rights reserved.
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TABLE 2: COMPOSITION OF THE INITIAL CALIBRATION SOLUTIONS

, '

Compound Concentrations (pg/J,ll)
-'- " ...';. ---------.... .. ... _---.._----- ....-- '" Sol." Number:--c-- '

1 2 3 4 5' , '6

. Unlabeled Analytes -

2,3,7,8-TCDD , 0.5 1 ' 10 50 ' 100 200

'2,3,7,8-TCDF 0.5 1 10 50 100 200

1,2,3,7,8-PeCDD , 2.5 5 50 250 500 1000

1,2,3,7,8-PeCDF 2.5 5· 50 250 500 1000

2,3,4,7,8-PeCDF 2.5 5 50 250 ,'500 1000

1,2,3,4;7,8-HxCDD' 2:5 -5 . 50 250 500 1000

1,2,3,6,7,8-HxCDD 2.5 5 50
~

250 500 1000

1,2,3,7,8,9-HxCDD 2.5. 5 50 250 500 1000

1,2,3,4,7,8-HxCDF 2.5 5 50 250 500 1000

1,2,3,6,7,8-HxCDF ',2.5 5 50 250 500 1000

1,2,3,7,8,9-HxCDF 2.5 5 50 250 500 1000

2,3,4,6,7,8-HxCDF ' 2.5 5 50 250 ,500 1000

1,2,3,4,6,7,8~HpCDD 2.5 "'5 50 250 500 1000

1,2,3,4,6,7,8-HpCDF
. '

2.5 5 50 500250 1000

1,2,3,4,7,8,9-HpCDF 2:5 5 50 250 500, ' 1000

OCDD 5 10 100 500 1000 2000

OCDF 5 10 100 500 1000 2000

c

-:-'('.!
!

.../

Internal Standards

13Ciz-2,3,7,8-TCDD ' 100, 100 100 100 100 100

13C,z-1,'2,3,7,8-PeCDD
. ,

100 100 100 100 100 100

13C1z-1,2,3,6,7,8-HxCDD 100 100 100 100 100 100

• 13C1z-1,2,3.4,6.7,8-HpCDD 100 100 100 ' 100 100 100

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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•
TABLE 2 CONTINUED.

---_._....-~ -'--'-'.'-- -._--_ ..- _._-"

Compound Concentrations (pg/J1L)
Sol. Number:

1 2 3 4 5 6

Internal Standards Continued

13C1 z-OCDD 200 200 200 200 200 200

13C1z-2,3,7,8-TCDF 100 100 100 100 100 100

13C1 z-1,2,3,7,8-PeCDF 100 100 100 . 100 100" 100, 13C1z-1,2,3,6,7,8-HxCDF 100 . 100 100 100 100 100 •. 13C1z-1,2,3,4,6,7,8-HpCDF 100 100 100 100 100 100

Surrogate Standards
, 37

0.5 1 10 50 100 200CI4-2, 3,7,8-TCDD

13C1z-2,3;4,7,8-PeCDF 100 100 100 100 100 100

13C1Z-1,2,3,4,7,8-HxCDD 100 100 100 100 100 100

13C1z-1•2,3.4,7,8-HXCDF 100 100 100 . 100 100 100

13C1z-1,2,3,4,7,8.9-HpCDF 100 100 100 100 100 100

Alternate Standard

13C1 z-1,2,3,7;8,9-HxCDF 100 100 100 100 100 100 .

13C1z-2,3,4,6,7,8-HXCDF 100 100 100 100 100 100

Recovery Standards

13C1z-1,2,3,4-TCDD 100 100 100 100 100 100

• 13C1~1,2,3,7,8,9-HXCDD 100 100 100 100 100 100 •
©1995 ., 1998 Triangle Laboratories, Inc. All rights reserved..
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TABLE 3: GC RETENTION TIME WINDOW DEFINING SqLUTION AND ISOMER SPECIFICITY TEST
STANDARD (SECTION IV. C.)

DB-5COLUMN TCDD SPECIFICITY TEST.STANDARD

LAST ELUTED
1,2,8,9 .

... -.-.--.-.- - ~ -.~.- 1.,2,8;9.c.- -.~.__ -- _c. __..~.,_---:.-·_·

1,2,3,8,9
·1,2,3,8,9
1,2,3,4,8,9
1,2,3,4,6,7
1,2,3,4,7,8,9
1~2,3,4,6,7,8

FIRST ELUTEDc'--'-c-'-'
1,3,6,8

. 1;3;6;8--·~

1,3,4,6,8
1,2,4,7,9
1,2,3,4,6,8
1,2,4,6,7.9
1,2,3,4.6,7,8
1,2,3,4,6,7,9

1,2,3,7 + 1,2,3,8 - rCDD .
2,3,7,8- TCDD
1,2,3,9 - rCDD

. .

DB-5 COLUMN GC RETENTION TIME WINDOW DEFINING SOUJTION .

CDD/CDF
TCDF
TCDD
PeCDF
PeCDD
HxCDF
HxCDD
HpCDF
HpCDD

,
DB-22~ COLUMN TCDF ISOMER SPECIFICTY TEST STANDARD

2,3,4,7 - TCDF
2,3,7,8 - TCDF
1,2,3.9 - TCDF

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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••
TABLE 4: GAS CHROMATOGRAPHY CONDITIONS·

,

0

Column type OB-5 OB-225

Length (m) 60 30
....- ._. ... ......... .•. ..- ._., -.... ,.- .

i.d. (mm) ·0.25 0.25

Film Thickness (um) 0.25 0.25

Carrier Gas Helium Helium

Carrier GasFlow (mUmin) 1-2 . 1-2

Injection Mode ¢:: splitless ~

Valve Time (s) 60 60

Initial Temperature (0C) 150 130

Injection Port Temperature (0C) 250 250

.Program Temperature ¢:: See Note ~ ..

Note: The GC temperature program is subject to change. Refer to work area guidelines for exactdefinitions of
. the current run conditions and descriptor name.

• •
. ©1995 - 1998 Triangle.Laboratories, Inc. All rights reserved.
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TABLE 5. ION-ABUNDANCE RATIOACCEPTABLE RANGES FOR PCDDs AND PCDFs

Number of Ion Type Theoretical Ratio Control limits
Chlorine Atoms

_. ~~ ._. - .... _,

Lower Upper

4 M/M+2' 0.77 0.65 0.89

5 . M+21M+4 1.55 1.32 1.78

6 M+21M+4 1.24 1.05 1.43
.

6a M/M+2 0.51 0.43 0.59 .

7b M/M+2 0.44 0.37 0.51

7 M+21M+4 1.04 0.88 1.20

8 M+21M+4 0.89 0.76 1.02.f. a) Used only for ''c>ixCOF
.·b) Used only for 13C-HpCDF

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.
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TABLE 6. UNLABELED ANALYTES QUANTITATION RELATIONSHIPS

Analyte Standard Used During Quantitation

2,3,7,8-TCDD 13C1z-2,3,7,8-TCDD

Other TCDDs. 13C1z-2,3,7,8-TCDD

,

•

1,2,3,7,8-PeCDD

Other PeCDDs

1,2,3,4,7,8":HxCDD

1,?,3,6,7,8-HxCDD

1,2,3,7,8,9-'HxCDD

Other HxCDDs

1,2,3,4,6,7,8-HpCDD

Other HpCDD

OCDD

2,3,7,8-TCDF

Other TCDFs

1,2,3,7,8-PeCDF

2,3,4,7,8-PeCDF

Other PeCDFs .

1,2,3,4,7,8-HxCDF

1,2,3,6,7,8-HxCDF

1,2,3,7,8,9-HxCDF

13C1z-1,2,3,7,8-PeCDD

13C1z-1,2,3,6,7,8-HxCDD

13C1z-1,2,3,6,7,8-HxCDD .

13C1z-1,2,3,4,6,7,8-HpCDD

13C .1z-2,3,7,8-TCDF

13C1z-1,2,3,7,8-PeCDF

13C1z-1,2,3,6,7,8-HxCDF

13C1 z-1,2,3,6,7,8-HxCDF

13C1z-1,2,3,6,7,8-HxCDF .

•

•
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TABLE 6 CONTINUED

Date Written: February 9, 1998

Analyte

2,3.4,6,7,8-HxCDF

Other HxCDFs

1,2,3,4,6,7,8-HpCDF

1,2,3,4,7,8.9-HpCDF

Other HpCDFs

" OCDF'

Standard Used During Qualititation

13C1 :z-1,2,3,6,7,8-HxCDF

13C1 :z-1,2,3.4.6,7,8-HpCDF

13C1 :z-1•2.3,4,6,7.8-HpCDF

13C1~1.2,3.4,6,7,8-HpCDF

©1995 - 1998 Triangle Laboratories, Inc. All rights reserved.,
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•
TABLE 7:

Internal
Standard

INTERNAL STANDARDS QUANTITATION 'RELATIONSHIPS

Standard Used During Percent Recovery
Determination

,

I

13C1:z-2,3,7,8-TCDD

13C1:z-1,2.3, 7, 8-PeCDD

13C1:z-1,2,3,6,7,8-HxCDD

13C1:z-1;2,3,4,6,7,8-HpCDD

13C1:z-1,2,3,7,8-PeCDF

13C1:z-1,2,3,6,7,8-HxCDF

13C1 :z-1,2,3.4,6,7,8-HpCDF

13C1:z-1,2.3,4-TCDD

13C1:z-1,2,3,7.8,9-HxCDD

13C1:z-1.2,3.7,8,9-HxCDD

13C1:z-1,2,3,7,8,9-HxCDD

13 -
C1:z-1,2;3;4-TCDD

13C1:z-1•2,3,4-TCDD

13C1 :z-1.2,3,7,8,9-HxCDD

13C1:z-1,2,3,7,8,9-HXCDD
•

•
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TABLE 8: SURROGATEJALTERNATE STANDARDS QUANTITATION RELATIONSHIPS

I

,

Surrogate/Alternate/Cleanup
Standard

. 37CI4-2,3,7;8~TCDD .

.13C1z-2,3,4,7,8-PeCDF

13C1z-1,2,3,4,7,8-HxCDD

13C1z-1,2,3,4,7,8-HXCDF

13C1z-1,2,3,4,7,8,9-HpCDF

13C1z-1,2,3,7,8,9-HXCDF

13C1z-2,3,4,6,7,8-HxCDF

Standard Used During Percent
Recovery Determination

13 .. .C1z-1,2,3,4-TCDD .

13C,z-1,2,3,4-TCDD .

13. C,z-1,2,3,7,8,9-HxCDD

13 .
C1z-1.2,3,7,8,.9-HxCDD

13C1z-1•2 ,3,7,8,9-HxCDD

13C1z-1,2,3,7,8,9-HxCDD

13C1z-1,2;3,7,a,9-HxCDD

NOTE: For air samples (PUF and M-0023A) recoveries of surrogate standards are quantitated relative to their
appropriate internal standards. .

•
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FIGURE 1. Valley between 2,3,7,8 - Tetra Dioxin and Furan Isomers and Other Closely Eluted Isomers.,
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APPENDIX 1. .

Deviations from and improvements to US .EPA Method 8290
. POLYCHLORINATED DIBENZODIOXINS (PCDDs) AND POLYCHLORINATED

DIBENZOFURANS (PCDFs) BY HIGH-RESOLUTION GASCHROMATOGRAPHYI
HIGH-RESOLUTION MASS SPECTROMETRY (HRGCI HRMS}

as performed at Triangle Laboratories, .Inc.

'. IV.A

~ V.

• V. B. 3. a)

IV.A

IV.A.

. '.

Triangle Laboratories uses 6 calibration poiilts ranging from' 0.5 pg/lJL to .
200 pg/lJLfor tetrachlorinated dioxin and furan. Concentrations of penta
through heptachlorinated analytes are 5 times higher than tetra congeners

. and octachlorinated analytes are 10 time's higher (Compare with Table 5.,
. Method 8290).' . .. .
Seven more labeled PCDDsl PCDFs are used as surrogate and alternate

..,:_-- standards to provide-additional quality control information;---------·--·----- .
The 1,2,3,6,7,8 - hexachlorodibenzofuran (HxCDF) is used as an fnternal
standard instead of 1,2,3,4,7,8 - HxCDF. Triangle Laboratories uses
1,2,3,4,7,8 - HxCDF as a surrogate standard.
Each carbon-labeled standard in the initial calibration solution has a .'

. concentration' of 100 pg/lJL except 13C12 - OCDD, which is at 200 pg/lJL
Concentrations of 13C12 - labeled standards in sample fortification .
solutions are the same as in the initial calibration solution (See section'
5.9., Method 8290). . . . .,
The method blank does not need to be analyzed on each analysis clock
that samples are analyzed. Once a valid analysis is provided for the
method blank it may be replaced with HRGC/HRMS solvent blank (See'
section 8.2~, Method 8290).
Documentation of the mass spectrometer resolving power is accomplished .
by recordin'gthe peak profile of m/z 416.9760 and 330.9792 (See section
8.2.2.3., Method 8290).
To calculate the sample specific Estimated Detection Limit, noise
equivalent area is 'used instead of noise height (See section 7.9.'5.1.1.,
Method 8290). . .

• VIII. D.-F. 1.' The Internal Standard recoveries in all QC samples and field samples are
considered valid as long as the signal to noise ratio is greater than 10:1,
the recovery is ~ 25% and target detection limits for the analytes are met
(See section 8.4., Method 8290).
For up to two analytes in LCSI LCSD and MSI MSD, recoveries may be as
high as 145% or as low as 60%, as long as the associated relative percent
qifferences (%RPDs) meet criteria.

• VIII. E. 2..

• VII.· F. 6. a)

•

See Section
• IV.A and

Table 2.

. ©1995 - 1998 Triangle Laboratories, Inc~ All rights reserved.
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-- APPENDIX 1 Continued

•

•

•

• VIII. E. 3.
. . .

.For up to two analytes in LeSt LCSD and MSI MSD, %RPDs may be
higher (up to 35%), as long as the associated percent recoveries meet
criteria.

•

•
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* All information contained in this document is confidential and proprietary to Triangle
. Laboratories, Inc. This confidential information may not be reproduced, removed, or disclosed
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DATA PACKAGE ASSEMBLY AND SHIPPING

I TLI SOP No. DPA104 Version: 12 Effective Date: \\ \?o '.~2·,
!

·1 Author: David Chu Date Written: October 1; 1998

Authorization: . ··flJ C\Jk .Date Authorized: . J\ 1"2..0 lq <j$,
Management

I. SCOPE AND APPLICAliON: The purpose of this SOP is to describe the procedures to .
followwhen assembling and shipping all data packages at Triangle Laboratories, Inc. The
deliverablesofthe standard data package contain an identification documentstating that
Triangle Laboratories, Inc. produced the results. . .

B.

II. PROCEDURE:

A. Assemble the data package; including: the address documentation,the signed
case narrative, Triangle Labs list of certifications, document control or project
description section, all Sample Data Summary sheets with chromatograms and
calibration data for each project. Paginate everything that is going to the client.
Go to the last page ofthe Case Narrative and, in the space provided, enter the
total number of pages in the document. Unless the client has requested otherwise,
send them the original case narr~tive and the c~py of other deliverables.. '

NOTE: To obtain the address documentation, go into MILES and Select "F", enter
project number, printout destination, Select "M"for Marked for shipment. If it is to
be shipped out the door, then type"Y" for transfer to archive. If not, type "N".

.For high resolution data packages only, locate all calibration data pertaining to the ..
project. Refer to the Reporting Option located in the Reporting Requirements of the
Sample Tracking and Project Management Form'.'Copy only summary sheets for
CONCALs and ICAls. to send to customer. Some clients request full calibration
data which includes summary data sheets and chromatograms for CONCAls,
ICAls and retchecks. Calibration data for all other projects should be furnished..

UNCONTROLLED
. 'COpy ..

,C. Before copying data package,go to the MilES system. At the main' menu, select
"F" for.Shipping/Archiving. On Shipping/Archiving Information Sub-menu, select
"Sample shipmen~ Update/lnquirY." .

©1988-1998 Triangle Laboratories, Inc. All rights reserved.. .



page 2 of 2'

TRIANGLE LABORATORIES,INC.
CONFIDENTIAL and PROPRIETARY INFORMATION

DATA PACKAGE ASSEMBLY AND SHIPPING
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D. '

E.

F.

G.

H.

I.

Enter project number, extension (if applicable) and "Mn for marked for shipment,
"r for transfer to archive. Also enter password for this screen.

, '

, The samples for this project will appear on the screen. The project must be in
shipping (D-SH, O-SH, I-SH, S-SH) in order to perform this function. If not, go

'back to the shipping sub-menu and select option, "Production By Project and/or
Worklist." Transfer project to shipping. - -.- ... _.- ..------.---.-~--~--.

All samples for project will be tagged if project is in shipping. Press <F10> to,
transfer shipping information to accounting. The computer will issue a printout with
all the shipping information including price, address, and special instructions.

Follow all instructions closely. Copy data packages according to instructions listed
on the printout. ", ,

The computer will automatically archive all projects if you indicate itto do soby----,-'.-
typing "Y".' ",'

See SOP on shipping projects.

NOTE: When copying BNA projects, set the copier on 93% reduction to avoid
chopping off the interim.

Original stamped in blue: OR IGI~jAL
UNCONTROLLED

'COpy ,

.. '

©1988-1998 Triangle Laboratories, Inc. All rights reserved.
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EXTRACTIONOF PCDD/PCDF FROM WATER FOR METHODS 1613, 8290 AND 551

Phil Albro

I TLI SOP No.

.I Author:

DSP161 Version: 16 n'r...L-1.. ;1-::2. 'dQ9""Effective Date: CAW"':·\. .;?( .) . h-ll.L:;

Date Written: October 2;1998

'Authorization: _ ....f.....,l'J GWhs:
Management

Date Authorized: lOrt 8' I q ft' ..r )

I.

II:

. .
SCOPE AND APPLICATION: This SOP provides procedures for the extraction ofpolychlorinated dibenzo-p-dioxin and polychlorinateddibenzofuran (PCDD and PCDF)from water samples in accordance with methods 1613 or 8290. It may also be appliedto the extraction of tetrachlorodibenzo-p-dioxins' and tetrachlorodibenzofuranfrom
water in accordance with method 551. See the SOP on Preparation for Extraction ofPCDD/PCDF from Water before using the present SOP.

SAFETY CONSIDERATIONS: Samples may contain harmful substances. Wear
labcoat, appropriate eyewear, and gloves. These solvents are flammable; avoid flamesand sparks. Do not breathe the vapors, and avoid contact with skin and eyes. Theymay cause irritation, nausea, dizziness, and, in extreme cases, .death.. For additionalsafety and health information, see the TLI Safety and Health Manual and the .
~ppropriate MSDS..

III. REAGENTS:
. .A. Organic-free reagent water- Either Dracor or Fisher HPLC Grade

B. Heptane-pesticide'grade or better quality, less than 1 ppm residue on
evaporation.

C. Sodium sulfate-anhydrous, pesticide grade.

D. Methylene Chloride-pesticide grade or better quality.

E. .Toluene-pesticide grade or better quality.
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IV. GLASSWARE PREPARATION:

A All glassware used in this procedure must have been prepared according to the
SOP entitled "Glassware Cleaning".

B. The following glassware is needed for each sample:

2 L separatory funnel with stopper and Teflon© stopcock·

A 1000 mL graduated cylinder

medium glass powder funnel

250 mL round bottom flask

sob mL extraction flask and regular thimble holder (pre-Soxlet
extracted).

Soxlet extractor (pre-Soxletextracted).

Soxhlet Dean-Stark (SDS) .extractor - pre-soxhlet extracted and ready
for use

A . Assemble the separatory funnel(s) with stopcock and stopper.

B. Rinse the following with heptane:

. separatory funnel(s)

graduated cylinder(s)

all flasks

. glass powder funnel(s)

AWhile rinsing the separatory furmel(s), close the stopcock 'and check for leaks.
Drain the funnel into a waste container.'

B. . After rinsing, invert all flasks and allow to fully drain.

©1990-1998 Triangle Laboratories, Inc. All rights reserved.
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C. Plug the powder funnel(s) with pre;.c1eaned glasswool. Fill the powder funnel 3/4full with anhydrous sodium sulfate.

I. SEPARATORY FUNNEL EXTRACTION PROCEDURE:

A. If has not already been done in.the preparation of the sample for extraction,
pour the sample volume into a 2 L separatory funnel-Rinse the sample bottle
with 60 mL of methylene chloride and transfer to the separatory funnel.

B. Extract the aqueous phase with met,hylene chloride as follows:

1. Shake the separatory funnel with water sample and methylene chloride·. for 5 minutes using Gias-Col Automatic Shaker ( or 2 minutes by hand)..__. .... _._ .. ~..._._~_~~Y_r~J9~y.~ntth~J.~r:!neLp~rjqcf.i.¢ally t.o ~.void..pressure buildUp.
. , ,

Note: If using the Gas~Col shaker,set the timer for 5 minutes and tum
the poweron. Slowly increase the speed to 40 or the maximum speed
possible without displacing any sample through the vent.

. Allow the solvent layers to settle for 10 minutes. If emulsions
._-- occur, filter the water + emulsion throughaG8 filter or glass wool with a ..

methylene chloride rinse.. Add the methylene chloride rinses to the .
methylene chloride extract.

2. Drain the methylene chloride layer through anhydrous sodium sulfate.
into a 250 mL flask.

3. . Repeat steps 1-3 two moretimes using 60 mL methylene chloride for
each extraction. A total of three extractions are required for each
sample.

1. Rinse the sodium sulfate twice with 10 mL methylene chloride. Collect
the methylene chloride rinses in the 250 .mL flask containing the sample
extract.

I. EXTRACTING THE FILTER:

A. Soxhlet extract the filters, glasswool used to break emulsions, and all filtered,
solids as follows: .

©1990-1998 Triangle Laboratories, Inc.. All rights reserved.
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I. TLI SOP No. DSP161 Version: 16 .Date Written: October 2, 1998

. _ ..

1. Place filters in a toluene pre-Soxhlet eXtracted thimble (500 mL size).

2. For methodsJ613 and 8290, add 375-400 mL oftoluene to the 500 mL
boiling flask; For method 551, use 400 mL of ethanol: toluene 68:32 (v/v)
to the 500 mL flask. . ..---... -..:........-------

3. Add 5-6 Teflon boiling chips to the boiling flask.

4. . Place the label cont-aininginformation for the concentration·process on
the boiling flask on top of colored lab tape. Write solvent used on flask
with marker.

a) .00 not place set up on hotplates until extraction ofthe water -
--'-:--phase--js-completed-to-insure no additional emulsions need to· be filtered--·-----.-----
. . and the filter or glasswool placed into the thimble with the first filter. .. •

2. Extract using pre-Soxhlet extracted Sbxhlet apparatus for 16 hours.

3. After extraction, let cool and ensure the label indicating that this· extract
is to be combined with the methylene chloride extract from the water------~phase-Is-stm-Tnfact: ..... ---~------_.~~----~.-----.---- ....--.--"-----. -.. -- --- .--- -.- --. - .

II. . CONTINUOUS LIQUID-LIQUID EXTRACTION PROCEDURE:

Note: The use of the continuous liquid-liquid extractor is always allowed as an _.
alternative to separatory funnel extraction in method 8290. It is the technique of choice
when a given sample type is known to produce difficult emulsions. Use this technique
with methods 1613 (Aor B) and 551 whenever a re-extraction is needed because of
low recoveries during the separatory funnel extraction step. Be sure to indicate on the
extraction form whenever L-L extraction was used. .

Note 2: The L-L extractor simply substitutes for a separatory funnel; therefore all
considerations of filtering, determination of solids or particulate solids, or water vs.
sludge described in the SOP on Preparation for Extraction of PCDD/PCDF from Water

.for Methods 1613, 8290 and 551 still apply. -.

•
©1990-1998 Triangle Laboratories, Inc.--AII rights reserved.
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1. Using pre-extracted glassware, rinse the extractor body and 500 mL flat
. bottom flask with methylene chloride. Discard rinse as waste..

. '2: Place 5-6 methylene chloride' pre-extracted boiling ~hips in the flat
bott'om flask. Add approximately 250 mL of clean methylene chloride to
the flask.

3. ' Add approximately 150 mL of methylene chloride to the extractor body.

4. Attach extractor body to the flask with green plastic clamp.

5. Label flat bottom with solvent, project number and sample number using
_. -""---colorTabels:'--'" ..--~- ..._-_..._- ... .

S. . Preparation of Water Sample

1. Measure and record 1 liter of Reagent water each for blank and either
OPR (1613), or LCS/LCSD (8290) utilizing a 1000 mL graduated

' cylinder - _ ~_~' .._. _.,·~·· ,..=_'."'-.,M .. ;.· :.. .... : ._~..•._ ......•..• "' ...•..

2. Measure 1000 mL of well mixed sample and transfer to the extractor
body. Record this volume on the sample preparation and tracking form.
Note: If the sample does not contain 1000 mL, record the volume it
does contain, but make up the difference with Reagent water. The L-L
apparatus needs 1000 mL of water to operate correctly. The sample
size to use in calculations, however, is the ac:;tual sample size not

. inclUding ma~e-up water.

3. Rinse the 1000 mL graduated cylinder three times wi'th 20 mL methylene
chloride and transfer rinses to the extractor body. . . .

C. . Extraction

1.
. .

Pla'ce Continuous Liquid-Liquid setup on condenser/hot plate and seat
securely in place. Use aluminum foil shimmies to align body vertically
and to fill ,any spac~between hotplate and bottom of the flask.

··©1990-1998·Triangle Laboratories, Inc.·..·Allrightsreserved.
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.2. Turn hotplate on to 400 degrees.

3: . Extract for 18 hours.

. ····_·4~------Dismantlesetup after they have cooled. Keep only the methylene
chloride in the flat bottom flask.

5. . Discard water and methylene chloride in extractor body as waste.

•

•

I
Original stamped in blue: ORIGINAL
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. EXTRACTION ~F ~CDDipCDF FROM SOLIDS (NOT TISSUE) • 8290

ITLI SOP No. DSP105 Version: 15

.I Author:. ._. .__. .pon Harvan

Effective Date:· .. %1eL.u ~ I) ffi cr
Date Written: May 4, 1998

Authorization: . f.w OJhr-
Management

Date Authorized: .
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I.

.1·. II.

SCOPE AND APPLICATION: This method provides procedures for the eXtraction of ..
polychlorinated dibenzo-p-dioxin (tetra- through octachlorinated homologues; PCDDs) .
and polychlorinated dibenzofuran (tetra-through octachlorinated homologues; PCDFs)
from non-tissue solids, including but not ·Iimited to soil, sediment, pUlp, slUdge, paper
and/or cardboard,-accordingto SW-846Method 8290. Only the extraction procedure is
contained in this SOP. . .

SAFETY CON~IDERATIONS: Samples may contain harmful substances. ··Wear
labcoat, appropriate eyewear and gloves. Toluene and ethanol are flammable; avoid
flames and sparks. The procedure has been validated for either heptane or hexane,
since heptane is much less of a health hazard, it should be used instead of hexane .
whenever possible, but hexane can be used if heptane is L!navailable. Do not breathe
the vapors, and avoid contact with skin or eyes, as these solvents may cause irritation,
nausea, and dizziness. For additional safety information, see the TLI Safety arid Health

. Manual and the appropriate MSDS. ..

.NOTES:.. Slight procedural differences exist for specified sample types in this
SOP. Be careful not to overlook these differences. "

III. . REAGENTS:

A. . - Heptane- pesticide grade

B. Toluene- pesticide grade

« 1 ppm residue)

« 1. ppm residue)

=t l

C. Ethanol- OmnySolve grade

D." Ethanol/toluene (68/32 v/v) - Take 68 parts (by volume) of Ethanol and" mix well
with 32 parts (by volume) of Toluene. .

©1990-1998 Triangle Laboratories, Inc. All" rights reserved.
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•
IV. GLASSWARE PREPARATION ..

A.
. .

All glassware used in this procedure must have been prepared according to
glassware washing ·SOp,···· - - -. ..- ---._--- ----.--

•

500 mL or 250 mL flat bottom flask

. 1.

2.

3: .

4...

C. If wet sample ~ 15 g, Soxhlet Dean Stark (SOS)extractor must be used in addition·
to the Soxhlet extractor. Be sure the SDS extractor has been pre-Soxhlet
extracted.

B. . The following glassware. is needed for each sample:

beaker

forceps

spatula·
. ... .

.-:-------.-5::-·---thimble holder--;;.'·pre;:Soxhlefextraeted--an-d··read\ltolJse·-:-~--.·~--.--- -....-.:

6. Soxhlet extractor - pre-Soxhlet extracted and ready to use

. D. The flask, thimble holder and Soxhlet or SOS extractor may be 250 or 500 mL, .
but all pieces must be the same size! .

E. If SOS is required, assemble the 80S extractor with stopcock.

F. . Rinse all glassware with n-heptane.

G. . Label each beaker and flask by placing a color coded sample label on top of a
strip of colored lab tape. The colored lab tape is necessary because the
adhesive on the color coded labels is difficult to remove from the glass and will
cause contamination proQlems.

H. All flasks require tWo labels -one on the side of the flask and one on the neck.

V. EXTRACTION PROCEDURE:

A. Plan the extraction batch. An extraction batch can contain up to twenty (20)
samples and must include a method blank,a spike pair,and at least one(1) Lab

•
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B.

Control Spike (LCS). Complete the QC batch form, including all samples' and QC
samples in the extraction batch: .' .'

. Observe·and document the physical appearance and consistency. of each .'
sample in the wet lab observation log in MILES: .

. .

C. Using the percent moisture analysis, determine the amount of sample necessary
for a 10g drY weight sample.

Note: Mix the sample well before taking an aliquot for extraction.

D~ For each sample, weigh the amount of sample detenilined in stepVLC.: above:
Record the sample weight on the Sample Preparation Management and'

~~'TrackingF'orm (s·PMFfj. '-""" .

Record the gross weight on the STMF (Sample Tracking and Management
Form). -.

Zero balance. Weigh sample and its container.

Clean balance by swiping with heptane.

Make sure homogeneity is maintained..;.exclude anything that does not constitute .
sample's natural matrix. '

Tare beaker in which sample is to be transferred.

Record the sample weight on the STMF '(Sample Tracking and rv'Ianagement
Form)~ Also indicate with the letter"yn or "Nn if all the sample was used.

(Y)=There is enough sample left to perform re-extraction
. (N)=There is NOT enough sample left to perform re~extra~ion

K. '. Reweigh sample and its containerweight. Record the p6st-gross weight.

,. E.

F.

G.

H:

I.

J.

, .

L. Prepare the blank using pre-extracted G-8 filters for pulps and' all dried 'and
ground samples. Prepare the blank: using pre-extracted sand for all normal
ash/sedimentlsoillsludge samples. If any laboratory control samples (LCS and/or
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LCSD) are included in the batch, use the same matrix as Blank. Weigh out 10
., grams (± 0.4) for each blank and/or OPR prepared.

'.

©1990-1998 Triangle Laboratories, Inc. All rights reserved.

P. Prepare the Soxhlet apparatus by:

1. Use a 500 mL setup, place 400 mL toluene* in the f1atbottom flask. Add
. 5-6 Teflon' boiling chips in each flask.

2. Place the label containing information for the concentration process on
the boiling flask on top of the colored lab tape. Write the ~olvent used on
the flask.

3. . Place the pre-Soxhleted thimble holder'on top of the flask.

Q. .*NOTE: GP pulp sludge samples require 68:32 ethanol/toluene instead of
toluene. GP pulp samples require ethanol instead of toluene. The volume
remains 400 mL for 500 mL setup,

R. Place the thimble with the spike sample iilto the thimble holder. Be sure to seat
the thimble at the bottom of the holder.

N.

O.

S.

Gl'iecKtne voliJmeof each standard solution relative to the last volume mark. The
bottom of the meniscus must be at the mark~

Spike all samples with 20 JlL USF-I (0.1 Jlg/mL). Spike any Lab Control ,
Spikes,(LCS/LCSD), Matrix Spikes (MS/MSD) with. 40 JlL USF-MX (0.01 Jlg/mL).
Record the volume, lot number, concentration and expiration date ofeach
standard on the SPMFT and initial and date the entry. At the end of the spiking
process, mark the bottom of the meniscus with a fine point permanent marking
pen. Return the standard vials to the storage drawer.

Note: Dioxin standards must be stored at room temperature in amber, glass vials;
with Teflon lined septa caps. Spiking instructions can be found in See SOP on
Concentration of Extracts Using Rotary Evaporator.

After spiking place a glass wool plug· on top of the sample in each thimble. Use
pre-extracted glasswool.

NOTE: While the Soxhlet apparatus is sitting on the counter, keep the top
capped with aluminum foil to avoid contamination.

•

•
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T.
. . .

Place the Soxhlet on top ofthethimble holder. If Soxhlet Dean Stark (50S) is
being used,be sure the stopcock is closed.

. - .---U;----Plaee-the-S0xhlet-apparatus· 0n-the-heating-mantle·and connect-the-So)(hlet
apparatus to the condenser at the ground glass joint. Cap the top of the
condenser with aluminum foil.' -

Wrap the thimble holder. and Soxhhi!t extractor with foil. po not cover the'
condense~ " .

. .

NOTE: If using ethanol as the sole solvent, do not wrap any of the apparatus
. '.. with aluminum foil. .

Place a piece of colored tape on the condenser to indicate it is being used for a
sample and needs to be pre-Soxhlet extracted after the sample extraction is
completed. . .' .

If the samples have been designated high level write 2Xon the tape. If samples.
have designated Isolation write 3X on the tape. . .

Turn on the heat If using a hot plate, use the heat setting #5.·If using a six (6)
place mantle,. use the HIGH setting.

'. Check the 'units after one (1) hour. Each unit should be cycling at a rate of five
(5) times per hour,'haveno leaks and. have sufficient solvent. Open the
aluminum foil on.the thimble holder to check the cycling actign and close the
wrapping. Make. adjustments as necessary.

BB. I(adjustments were required, check the units again in orie (1) hour. Otherwise
check again in six (6) hours.

V.

W:

X.

t Y.

z.

AA.

CC. If the weighed sample is >30g, drain the water from the SOS halfway through the
. extraction (Le., approximately 8 hours after turning On the heaters).

DO. Extract the sample for 16 hours.:

I Original stamped in blue:

..~. .

©1990-1998 Triangle Laboratories, Inc. All rights reserved.
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Composition of Fortification Standards

,

USF-I
Analyte
13C, 2,3,7,8-TC~D:;;;;F~ ---,- ---,- ,
13C';2,3),8-TCDD
13C,1,2,3,7,8-PeCDF
13C,1,2,3j7,8-PeCDD
13C,'1,2,3,6,7,8-HxCDF
13C,1,2,3,6,7,8-HxCDD
'13C,1,2,3.4,6,7,8-HpCDF
13C,1,2,3,4,6,7,8-HpCDD
13C-OCDD

USF-MX

3-MonoCDF
3-MonoCD!;),
2,3-DiCDF
2,3-DiCDD
2,3,8'-TriCDF
t,2,4-TriCDD
2,3,7,8-TCDF
2,3,7,8-TCDD
1,2,3,7,8-PeCDF.
2,3,4,7,8-PeCDF

,1,2,3,7,8-PeCDD
'1,2,3,4,7,8-HxCDF

" 1,2,3,6,7,8-HxCDf=
'1 ,2,3,7~8,9-HxCDF
2,3,4,6,7,8-HxCDF
1,2,3,4,7,8-HxCDD
1,2,3,6,7,8-HxCDD
1,2,3,7,8,9-HxCDD
1,2,3,4,6,7,8';HpCDF
1,2,3,4,7,8;9~HpCDF ,
1,2,3,4,6,7,8-HpCDD
OCDF "
OCDD
'USF~"

Analyte
37CI- 2;3,7,8-TCDD '

ATTACHMENT 2 .

©1990-1998 Triangle Laboratories, Inc. All rights reserved. ,

Concentration (~g/mL) ,
0.1
~---

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.2

Concentration (llg/mL)
0.01
0.01
0.01
0.01 '
0.01
0.01

·0.01
0.01
0.05
0.05

, 0.05
0.05
0.05
0.05
0.05 ,
0.05
0.05
0.05
0.05
0.05
0.05

, 0.1
0:1

Concentration (~g/mL)

, 0.01
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SOP DSP 260 IS CONSIDERED TO BE CONFIDENTIAL AND PROPRIETARY.,
THEREFORE, THIS SOP DOES NOT APPEAR IN THIS ADDENDIX. THIS SOP HAS
BEEN SUBMITTED TO EPA UNDER CTO 038 FOR NSWC CRANE.



.. SOP DSP 270 IS CONSIDERED TO BE CONFIDENTIAL AND PROPRIETARY.
THEREFORE, THIS SOP DOES NOT APPEAR IN THISADDENDIX. THIS SOP HAS
BEEN SUBMITTED TO EPA UNDER CT0038 FOR NSWC CRANE.
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CREATING THETU CHAIN OF CUSTODY

-. -

TLI SOP N~. SMC114- Version: 2

.Author. Bill Hurst Date Written: January 16,1996

Technical Approval: .CJlfi!oue .. ' .Date Approved:

.~ °U· .
Authorizatio . ~-<..d~~ate Authorized:

. Sarah VanOJson - .

I. . SCOPE AND APPUCAnON: The purpose of this SOP is to describe the procedure to
- be followed when creatirig the TU Chain ofCustody_ (COC). .

II.

III.

. RESPONSIBILITY: It is the responsibility of the Sample Custodian or designated
assistant to create the c.a~c.. . . - -

'. PROCEDURE:
. ..

A. The TU cac is an ~utomateddocument generated within the MILES System
whenever any new project is entered into the system (86e page 3.) .

. . . .
., -

B. To generate the TLI cac from the Main Menu within the MILES System select
option A.

C. To print the TLl COC select option C from the Project Initiation and Maintenance
~~ - ...
NOTE: 8e sure your printer is set to print in the condensed mode.

D. - . Type in the project number and select option R.

E. The following items are selected in the MILES System and automatically prfnted
onto the C.O.C.: - - -

1. custody seal

'. 2. chaIn of custody

3. sample tags

4. sample tag numbers -

. - -

©1992, 1994 Triangle laboratories, Inc. All rights reserVed.
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7.

5.
":. S
~ .
,

, SMOforrn

type of container used in shipping process,for example: ice chest, styro
cooler, etc

type of cooling agent used in shipping process, for example: dry icej' ice,
ambient recorded temperature

F., The originator's signature must be induded on each page of the TU COCo

G. Please fill in the following in the ReceMng Remarks, section of the TU COC:

! ' other TLI#

! relevant information about condition received

conversations with client

other relevant information

"

Original stamped in blue: OR'G\NAL
(c>1992, 1994, 1996 Triangle Laboratories, Inc. AU rights reserved. ,.", ,
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SAMPLE STORAGE AND HANDLING

.. ... ', "

JTLI SOP No. SMC120 Version: 1 . Effective Date: """(i"' '-:."'_.-:..:.--:-"------

Author:

I

I Authorization:
!

John Guenther

Manacemenl

"Date Written:

Date·Authorized:

February 12, 1998

I
I
I

I. PURPOSE: To desc~ibe the storagelccations to be' used following sample receipt.

III. SAFETY CONSIDERATIONS: If observing/handling sarnples in the Sample Custodian
area, cold storage area, or laboratory an~a, wear appropriate personal protective
equipment. This may include gloves, lab coat, and safety glasses. For additional
safety information, consult the Safety and Health Officer or the. "Safety and Health
Manual".

II. SCOPE: This SOP provides instructions for determining where samples shall be stored
after being received and inspected. The procedures described in this SOP are
applicable to the samples received in the Environmental and Pharmaceutical Divisions.

··.C.

IV. PROCEDURES:

Determination.of Location

A. The Sample Custodian determines the storage locations based on the sample
matrix and the analysis required by the Client. See table 1 for storage locations·

.arid requirements.

S.Prior to MILES login; the Sample Custodian reviews the clients, paperwork
(chain of custody, purchase order, letter, etc.) to determine the matrix and·
analysis requested. If the information on the client paperwork is unclear, the
Sample Custodian will contact the appropriate Project Scientist for instructions
prior to assigning a storage locatio~ for the samples.

If the samples require more than one analysis, they should be stored based on
the most restrictive method requirements (e.g.: if one analysis requires
refrigeration while the other can be stored at room temperature, the samples
should be stored in a refrigerator/walk-in cooler).

©1998 Triangle Laboratories, Inc. All rights reserved.
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D. In some cases all the analytical methods will have the same storage
requirements. The storage location selected should then be the one most
convenient to the laboratory periorming the analysis, if possible. See Table II
for a list of possible storage locations.

..'

Original stamped in blue: O·RIGINAL

•
©1998 Triangle Laboratories, Inc. All rights reserved.
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. SAMPLE STORAGE AND HANDLING

SMC120' Version:
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.il
'I

1\

I TLI SOP No.
,

TABLE I

. 14 D:iys

28 Days

7 Days to
extraction; 40
days to analysis
7 Days to.
extraction; 40
days to analysis' '.
7 Daysro
extraction; 40
days to analysis

.30 Days to
extraction; 40
days to analysis
30 Days to
extraction; 40:
days to analysis
28 days Hg; 6
months all
other metals
no less than 3 .
days from
collection; no
more than 6
,months
48 Hours

4+":C

4;t2:C'

Room
Temperature

Room
Temperarure

R05

.R03

C02

C02

C02

Ie Table
Bay 3

COl or C02

R260rR27

. Metals Lab

Cool. 4°C

None

HN03 to pH<2.
Na2S203 if residual .
chlorine present'
(20mg/250rnL)

O.5L in glass or
plasticbcittle

250 mL in glass
bottle

250 mL in glass
bottle

· 250 mLinglass
· bottle

3x40 mi. glass vials
with Teflon septa,
no headspace

· present

Method 1624.

Method 680

Metals

Method 8290

AOxrrOX

Method 300

Method 26/26A,
Method 9056/9057

Method 8280

ISAlVIPLE COLLECTION, PRESERVATION & HOLDING TLvIE DiFORlYIATION ,.

i~~wtj\~fJl~{~·~li2t~e~JZ:~~tJ.1!t£~;L~~:14f;;.~~~:.:I~~:~Z~~=~~~iJ::,~:.\~,;~0:~:ct~~~~d--~-
Method 624. 8240A, 2X40 ml, glass vials Cool. 4°C. HCI to R26 or R27 4£;=C 14 Days .
8260A with Teflon septa, pH<2 Na:S:!O~ if

noheadspace residual c:tlorine .
. present present ilOmg/40ml

sample)
Cool, 4°C. HCI to
pH<2 Na:S:!O~ if
residual chlorine
present (10mg/40ml
sample)

Method 625. 8270A 2.0 L in glass bottles Cool, 4°C, Na2S203 if
rel;idual chlorine'
present (8Omg/1L)

2.0L in glass bottles Cool. 4°C.
NaOHlH:S04 to pH

. 5-9
Method 608. 8080A 2.0 L in glass bottles Cool, 4°C. Na2S203 if .

residual chlorine
present (SOmg/1L)

2.0 L in glaSs bottles Cool, 4°C. Na2Si03 if COlor C02
residual chlorine
present (80mg/1L)

2.0 L in glass bottles Cool. 4°C

•

•
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Method 0013,218.6 250 mL in glass Cool, 4°C . R03 4+"oC 24 Hours
bottle

Method 613 2.0 I L in glass Cool, 4°C. Na2S20 J if COlor CO2 4';""oC 7 days to
bottles residual chlorine .extraction; 40

present (80mg/IL) days to analysis
Method I6I3A . 2.01 L in glass bottle Cool, 4°C,Na2S203 if COlor CO2 4±2°C I·year to

residual chlorine extraction; 40
present (80mg/I L) days to analysis'

Method 8330 50 mLor I L in . Cool, 4°C CO2 4±2cC· . 7 days to
glass bottle extraction, 40

days to analysis

14 Days to
extraction; 40 .
days to analysis·

. 14 Days to
extraction; 40
days to analysis
14 Days to
extraction; 40
days to analysis
30 days to

.' extraction; 40
days to analysis
28 days Hg; 6
months all.
other metals
no less than 3 .
days; no more
.than 6 months
14.days to
extraction, 40
days to analysis

•

C02Cool, 4°C

Method 680 100 g in glass jar Cool, 4°C CO2 4±2°C

Method 608, 8080 100 g in glass jar . Cool, 4°C' CO2 4±2~C

Method 8290 100 g in glass jar (see . Cool, 4°C COlor CO2 4±2°C
note 5)

Metals 50 g in glass jar none Metals Lab' Room
Temperature

AOxrrOX 50 g in glass jar none R05 4+')oC

Method 8330 . 50 g in glassjar Cool, 4°C' CO2 4+')oC

Method 8270A

II. Soil, Solid, Tissue Matrices: . . •: "

Method 8240A·. 20 g, glass vials with Cool, 4°C . R26 or R27 4±2°C 14 Days
Teflon septum, no .
headspace present
100 g in glass jar

©1998 Triangle Laboratories, Inc. All rights reserved.
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TLI SOP No.- SMC120

Abbreviations:

Version: 1 , Date Written: February 12. 1998 .'
.'

TABLE \I

R = Refrigerator

F = Freezer

Storage Location

.R/F =Refrigerator/Freezer

C =Walk-in Cooler

7

8

9

10

11

12

..AJ .

'Ill"

R/F3A, R22, R/F5, (CTable

R3B, R/F3. R/F21 A

R/26, R/27

FD

C02, R2~FB,FC,~E,FF, F02B,F03B, F05S, F06B

C01, R200.

F30, F06,'F07, F08, F20, Metals Lab

F11, R/FA

©1998 Triangle Laboratories, Inc. All rights reserved.
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