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1.1.1 The purpose of this SOP is to define 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 are considered to be technical analytical procedures and are generally derived
from EPA or other analysis methods. Both have similarities and differences in structure
and necessary elements. This document assumes that the user either has some knowledge
of the word processor being used or can figure out how to perform the basic operations
necessary.

1.2.3 This SOP does not address document control except as it relates to numbering of the
SOP. Document control is addressed in Laucks SOP LTL-1002.

2. Procedures

2.1 Word Processing Format

2.1.1 All new SOPs are written in WORD 6 format (or higher when accepted by QA). Older
versions of SOPs may be written in WORD 2 or XyWrite, however, these formats should
be updated to meet the current format as they are revised.

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

•

2.2 Initiating an SOP or Method

2.2.1 Prior to creating a new SOP or Method or revising an existing document, the prospective
author or supervisor should first complete a Document Control Form as 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 and other non-analytical tasks. Methods are
considered to be technical analytical procedures and are generally derived from EPA or
other analysis methods. For tracking and control purposes, all will be assigned a number
by the QA Officer or designee. This number will begin with the letters LTL- (such as this

Laucks Testing Laboratories, Inc.
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SOP, LTL-lOOl). A number should be obtained from QA before 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 revision of a previous document is being undertaken, the SOP or Method number will
remain the same but the revision number will 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 presented in Word. Hardcopies of these formats
are not included 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 in this manner, the latest version will
be automatically 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 it does not contain all of the necessary elements of a
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 for 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 Iorgtemp is for most non-chromatographic methods, which comprises most
inorganic analyses. -

2.2.6 The template should be opened and appropriate information 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, in writing 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
permanent storage and archival in order to maintain copies ofall of the appropriate
revisions.

2.3 Revising an SOP

2.3.1 QA will transfer the last revision of the SOP to P:\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, .RO1~ .R02....(depending on the revision), rather
than a blank template. A$ noted earlier, if the older version in not in the latest Word
format, it should be converted. After acceptance of the revision, QA will again transfer
the approved revision back to a generally inaccessible location in the QA directory.

3. Elements Of An SOPlMethod

3.1 Elements

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

3.1.2 SOP formats 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
the cover of this SOP), header information, table of contents, introduction and scope, and
specific operating procedures (including any appropriate appendices). Other elements
may be present, depending upon 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 information, 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.

3.1.4 All of the SOPlMethod templates contain a title page. The title page consists of the
following features:

Laucks Testing Laboratories, Inc.
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• The laboratory name
• The SOP/Method 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 ofAuthor 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 SOP/Method templates contain a header record which identifies the ...
SOP/Method 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 not part of the
document itself. This record is not readily apparent in the "nonnal" mode of Word
templates but must be completed by the author.

3.1.5.1 In Word, choose [View][Header/Footer]. Then fill in the appropriate
infonnation, and [Close]. This infonnation may be modified later by following
the same steps. 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 contain 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 to separate the header or footer from the text.

3.1.7 All of the SOP/Method templates contain a Table of Contents. The table of contents will
be titled as such and include the header infonnation. It should enumerate all of the major

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

3.1.8 All SOPs/Methods 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), the variations
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 tenns, particularly those which are specific to that procedure and may not
be familiar to all readers is a valuable element of any procedure. This section is a
standard part of the templates.

Laucks Testing Laboratories. Inc.
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3.1.11 All SOPslMethods contain a section called Equipment List and Standards (and/or
reagents). All equipment and solutions necessary to complete the process described
should be outlined in this section.

3.1.12 All SOPslMethods contain a section called Safety 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
disposal SOP for fmal disposal.

3.1.13 Where ~ppropriate (almost always in Methods), the document should contain a section·on
Calibration and Quality Control. This will discuss all elements related to calibration and
calibration verification. It will also discuss QC samples, frequency of all calibration and
QC samples, criteria for all of these samples (including how to calculate %D, % recovery,
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 infonnation. The
bulk of the descriptive text, however, must appear in this section.

3.1.14 A section called Operation Procedures must be included in all SOPslMethods which
thoroughly describes the actual process. Some might consider this to be the heart of the
procedure, where all analytical or other operational infonnation is fully described in
sufficient detail such that one who is reasonably familiar with the process could perfonn
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 called Reports. This should outline all
analytical and QC reports 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 infonnation 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 o~ a procedure at one time to figure out all of the specifics of
a process. In other words, it should be as easy to follow as possible and not force the
reader to look in multiple sections of the SOP to find all of the infonnation necessary for
one relatively small part of the process.

3.1.16 Finally, SOPs and Methods, while not always required, will often contain Appendices.
Two specific appendices common to most methods are a Quality Control Summary Table
and a flow chart which depicts the basic steps involved in completing the process in the
routine order and which includes the evaluation of successful completion of that process
(i.e. "Is the QC in Control? If so, report the data. If not, what next?")

Laucks Testing Laboratories, Inc.
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3.2.1 Save the document under a name that will be readily recognizable. Generally, 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 I (i.e..rO I
becomes .r02, etc.). It is not necessary that the writer of the SOP use this convention but
may save it as a nonnal WORD .doc file with a readily recognizable name. QA will then
rename the SOP when it is returned to pennanent storage.

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

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 Draft SOP

3.3.1 After the document has been written to the satisfaction of the author, it should be first
passed to the department/division manager (unless that's who wrote it) for technical
review. From there, the QA Officer and 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-I 002).

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
documents may be included under this system at Laucks discretion.

1.2 Document Types

1.2.1 Laucks recognizes two types of documents.

• 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 may be generally broader in scope and
utility than SOPs, examples being the laboratory QA Plan, Software Quality
Assurance Plan or 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 outdated 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 of SOP and Method Formats) describe the
structure or other elements required for a specific type of document.

2. Operation Procedures

2.1 Initiation and Updating ofDocuments

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
process of being written or revised, and who is the primary responsible person for
creating, reviewing or revising it.

Laucks Testing Laboratories. Inc.
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2.1.2 The fonn 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 fonn, however, must be approved and kept on file by
the QA Department.

. 2.1.3 Copies of this fonn 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 infonned of the initiation of the creation or revision
process. This fonn should be filled out as soon as it is detennined that the creation or
revision of a document is necessary and a responsible party has been assigned. These
fonns will also be issued approximately every other year, depending upon the last review
or revision date, in order to initiate the review process for existing SOPs. These fonns
may also be issued when a significant change is made in a procedure or when required in
response to an audit or document review that points out deficiencies that require
correction prior to the regularly scheduled review date. The QA Plan will be reviewed
and revised approximately annually.

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
documents are ready for immediate approval, and acceptance by the Lab Director, QA
Department and/or other responsible parties, in other words, not in a draft 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
Department, 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 scheme for numbering documents then
proceeds as follows: The most ~mportant 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-9000 Conventional Chemistry- Titrimetric Analyses
-9100 Conventional Chemistry- Spectrophotometric 1Instrumental

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 document 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 header infonnation which clearly
indicates the document number, revision, date of revision, and document replaced by
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

" "

Lauclc.s Testing Laboratories, Inc.
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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: 06/08/00
Page: x of xx
Replaces: 0

2.2.5 As a minimum, approved documents are signed by the author, QA, and the Laboratory
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 broken down 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 trackedare 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 b~ 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 status of SOPs which are up for their biennial review. As this is an
Access Database, any other type of query or report form can be generated that uses any of
the information previously noted in the above paragraph and in Appendix B.

Laucks Testing Laboratories. Inc.
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2.2.9 Copies of the most current documents are kept on file in the QA Department and
departrriental 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 containonly
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.

2.2.10 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 ofcontents 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 stafTmembers. 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 stafT 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
for that SOP. This may require that the supervisor request a new SOP signature list
for that staff member so that they can sign the SOP for newly assigned tasks.

• The departmental supervisor is responsible for ensuring that all outdated versions of
SOPs are discarded or destroyed when the newer revisions are issued.

Laucks Testing Laboratories, Inc.
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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 at 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 referencing 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 defined 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 .R01, 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.

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 docum·ents 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" fonn (Appendix E) should be used. This fonn may be filled

Laucks Testing Laboratories, Inc.
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out 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, changes
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
every other·year. This is usually initiated by QA issuing a Document Control Form but
may also be initiated by the department supervisor or other individual. QA will query the
database on at least a quarterly basis in order to assure that SOP review will occur in a
timely manner. QA may also issue Overdue For Review notices at any time as additional
reminders. It is the responsibility of the assigned departm~nt supervisor, however, to
actually see that the review/revision occurs· either by themselves or by experienced staff.

2.4.3 Changes which do not require immediate update are typos or wording changes which do
not inhibit the correct interpretation of the operation involved. These should, however,
still be corrected during biennial review. Items which could lead to misinterpretation or
incorrect performance of the methods should be corrected as soon as feasible, even if this
is prior to. the scheduled review date. 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

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-I002
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4.0

Document Title:, _

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

Assigned to:, _ Date:, _

Reviewer:. Date:. _

Purpose for generation or modification ofdocument and comments on review:

QA Approval:. Date, _

Laucks Testing Laboratories, Inc.
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Document Title:. ---=- --...,. .........__

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

Submitted by: Date: _

Approved by (QA): Date: _
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1.1 Description
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1.1.1 This SOP is intended to describe the chain-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 does 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 at all times over the
course of their possession by Laucks. Failure to maintain these conditions may result in
invalidation of data on legal grounds, regardless of the technical level of data 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 the described procedures.

1.1.4 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. Removing of the samples or any aliquots thereof from the
secure areas, however, requires completing the forms provided for this purpose.
Individuals who are not Laucks employees will not have access to samples except under
the direct observation and accompaniment of staff members.

~

1.2 Definition of Terms

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 of a sample is maintained and
documented throughout the period that the sample is in the possession of the laboratory.



SOP No: LTL-I003
Revision: 2
Date: 2/3/98

•Page: 4 of 12
Replaces: 1

Any changes in the possession (custody) of the sample must be documented in order that
the chain-of-custody can be properly maintained.

b- Equipment List

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

~ 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 while operating under this document, all standards,
samples and sample solutions should be handled as if they are hazardous substances.

~ 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 ~hains-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 delivqables. These samples will usually, although not always,
arrive with custody seals on the coolers and sometimes even the sample containers
themselves. All work under the HAZWRAP, NFESC, or Anny Corps of Engineers
require these procedures,regardless of the type of deliverables requirements, as does any
work involving pending legal action. lf 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 organic extractables which have not yet been
transferred to the extractions laboratory and for inorganics which require refrigeration.

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

• The locked "cage" in the log-in area is for samples not requiring 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 of these areas are secured under lock and key, the keys being in the possession of
sample control and, in the case of the volatiles refrigerators, in the possession of key
analysts in those areas.

4.2.4 Samples requiring secure storage are logged into any of these areas by the sample
receiving representative using a Secure Storage Custodv Log (Appendix A). Samples not
requiring secure storage need not have this form completed. A custody log will be
completed for each workorder for which samples r~quire chain-of-custody procedures.

4.3 Maintaining Internal Chain-Of-Custody

4.3.1 When samples are logged out of storage areas, they will be signed out in the appropriate
spaces by the person removing them.

• If they 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 "SamQJe Numbers" column should indicate which samples are
being removed for analysis (i.e. 1-10 metals digestion, or 3-5 N03IN02 analysis).

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

• When samples are removed for final disposal, if all samples are being removed, the
logsheet is signed and dated at the bonom of the page. If only certain samples are
being disposed or to be even more clear, the "Action" column should indicate
"disposed" and the "Sample Numbers" column should indicate which samples are

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

4.3.3 Volatiles samples, being generally for a single analysis, are signed out using an
abbreviated logsheet. Copies of GC/MS and GC VOA logsheets are located in Appendix
B.

4.3.4 Any analyst removing samples from am:: secure storage area for the purpose of
preparation or analysis or transferal to another department must sign the samples out
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. If samples are analyzed and then immediately disposed, as may be the
case for some volatiles analyses, the "Action" column on the custody log should indicate
"analysis and disposal." Note, in checking volatiles samples out using a volatiles custody
log, it is assumed that the purpose is to analyze for volatiles since no other analysis is
performed on these samples.

4.3.5 There is ample room on anyone Secure Storage Custodv Log in almost all cases to
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 form has been
filled. The first page must be marked"1 of 2" in the upper right comer and the second
page marked "2 of 2". In the unlikely event that even more pages are required, this mark
can be crossed out (single line, initialed and dated) and the sheets marked "1, 2, or 3 of 3,
etc.

t

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

4.4.1 When samples have been signed out for final disposal the chain-of-custody process is
considered to· be complete. The Secure Storage Custody Logs must be 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 of Custody Logs

4.5.1 On at least a quarterly basis, supervisory personnel must review selected custody logs to
insure they are being filled out properly and completely. The supe~isor need not review

•

•
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all of the forms 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 forms to make sure
there are no blatantly obvious omissions but need not mark these forms unless a
discrepancy is observed.

4.5.2 R~view should include noting that all spaces are filled in properly and completely (this
especially means that all samples that were checked out must be checked back in and that
the person handling the samples must be identified), that errors are crossed out with a
single line, initialed and dated, that entries are clear and not obliterated.

4.5.3 Should the supervisor find errors or omissions, the must issue a corrective action form 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 that the individual
in error be re-trained as to the proper custody procedure.

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 Custody Log

Storage Unit: _

LTL Number: -'--_

Number of Containers (optional): _

SDG Number (optional): _

I.ProJect: _

Matrix Location Logged Out Logged In
Sample Number (optiOnal) (shelf> Date Time By Date Time By Action

-
- ol

II

•

•
Samples Disposed of by on _

STORLOG2.DOC 03/03/9:
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LAUCKS TESTING LABORATORIES
GCIMS VOA CUSTODY LOG

LABORATORY SAMPLE DATE & TIME BY DATE & TIME BY COMMENTS
NUMBER· NUMBER REMOVED RETURNED

I

~

c:'-fonns\custdylog.doc rev. 05/97



GC Volatiles Custody Log
Laucks Testing Laboratories, Seattle, Washington

DatelTime Date/Time

Samples Analysis Removed Analyst· Returned Analyst Comment

...
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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 primarily for analysts
who have been employed doing an analysis for a significant period of time at Laucks and
have-Aemonstrated competence 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 considered
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 o/training checklists/or the task/or 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 ofperforming 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.

Lauch 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. i QAmamtains 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 docwnentation of this training
--is in the staff training file.

3.4 Trainer

3.4.1 Completes applicable staff training docwnents during the training process.

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

4. Operation procedures

4.1 Recognition of Experience and Training

4.1.1 Many analysts have been performing 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, instrwnent performance and maintenance, the necessary data
r~duction requirements, quality control criteria, and docwnentation.

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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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 form. 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 performance
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 analyzed independently 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
.-statistical limits 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 of all 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 ofCapability 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 ofany internal
deparqnental 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 timeframe 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 ,
tHe 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 establishedRPD limits (or
default RPDs ifnone exist for a specific target analyte).

Laucks Testing Laboratories, Inc.
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4.2.4 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.

4.2.5 Failure to meet criteria means that the analyst must continue to work under the close
supervision ofa 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. Ifnot 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 timely 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 tht;
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
Exp~rienceand 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

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

.. ,. a:- Has Been Performing Has Demonstrated {;ompetency 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 fonn

1

0.-

... -

• 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 h~ast 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, ifprepared by
Laucks from known materials, the laboratory established control limits apply. In additio~ 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

..

~.'A

> -,:'~ .
" I,' ,

... -- - .- . ~.. . •• A_ •• _ ••• _. - ~- . - - __ri _ -. ..

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.doc/rev.2 12/13/95

Date
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Laucks Testing Labs
HPLC Semivolatile Analyst Training Verification Checklist

I Able to use Standards Log •
2 Able to use Instrument Run Logs
3 Able to use Instrument Maintenance Logs

:::':1Ii.911:::::::::::::::::1:::::::::::::::::::::i:::i::::::::::i:i:i:i:::!:::::::::;::::::I::i:'!:::I::i:II:ii::I::::::i:::ll::::::i:::::::::::i:i:::i:i:i:::iII::!:::::::::::::::::i:::i:i:i:iii:::i:::i:i:i:::i:i:i:i:::::i:::::::::::::::iI:i:i:i!:::::::::::::::::::':::::::i:::::::::::f:i:I::i::::::::i:::iI:::i::::::::::::::i::::::i:::::::::::::::::i:::::i:iI:i:::::i::::;:::::i1::i::;::;:::::::::l1:i:::Ill::::i:i::::iliIm::::ii:::::::;imi::i:::l
4 Has read and understands SOPs for all applicable methods

List Method(s):
5 Has read and understands EPA Methods (SW846)

List Method(s):
6 Has read and understands appropriate sections of HPLC Training Manual

::i:mmliijII__.MiB_:i: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:iI:i:::f::::!:::::::::::;:::r:::::;:::::::i;:::::::::::::::::::::::::::::i:::::i:::i:::i;:i:::::::::::::;::::i:::::::;::::::i:::::miI1i:::;::::::t::;I::::t:t:i:::;;::::i:::i:::i::t:I
7 Knows location~e of Instrument Manuals
8 Knows basic HPLC theory
9 Able to use solvent delivery system to set mobile phase program
10 Able to use Autosampler Control Pad to set injection program
II Able to change filters and guard column
12 Able to change columns & perform leak checks
13 Able to measure and set mobile phase flows
14 Able to prime pumps
IS Able to prepare mobile phase (filter water, select correct solvent grade)
16 Able to change Helium tank
17 NON-ROUTINE: Able to change lamps
18 NON-ROUTINE: Able to locate the high pressure build-up

19 NON-ROUTINE: Able to change pump seal •
20 NON-ROUTINE: Able to c/eanf/ow cell

;::m_II@Rt....::::i::::::::::::::@i:::i::::::::::::::::::i:::i:i:::i::::i:;;::::::::::::::i:i:::::::i:::i:::::i:::::ii::::::::::::::::,:::::i:::i::i:::;::::::::i::::i:::;:i:::::::::i::::::::::::i::ii'i:::::::i:;:::::::::::::i::::::::::::::i:::::::::::ii:i::::::::::::::::::::::::I:::i:::i;:::::::::::::::::::::::i:i:::::::::::::::i:i:::i:::::i:i::i:::::::::I:::::::::i:::::::::::::i::::::::;::::::::::::::::::::::::::::::::::::::::I::::;::i:1:::;'::i:

21 Able to prepare standards & pass standard QC acceptance criteria
22 Able to analyze and generate acceptable calibration curve
23 Able to analyze CCVs and apply QC acceptance criteria
24 Applies acceptance criteria for surrogates and spikes
25 Able to set up analytical runs & acquire data
26 Able to get information on samples/analyses (test codes, MDLs, etc.)
27 Able to quantitate an analytical batch (standards, CCVs, QC & samples)
28 Knows how to confirm detection ofanalytes (peak ill, conf. col.)
29 Knows reanalysis and reextraction criteria
30 Able to perform sample dilutions (obtaining linear results)
31 Knows correct reporting limits for method(s)
32 Knows corrective action & documentation for out of control QC events
33 Able to produce a data package (In-house and SW-846)

::'im~191::r1_:::(4eiRl'1.@'::!I!::9.i'&r.ii:MI!L41lq~I:::::::::::::i:::::::'::::::::::i:::::::i:::i::'::i::::i;:::::::::::::::I:::i;::::::::i:::::::::::::::::i:iii:::ii:ii:i::::::::i:::::::::i::::i::::::i::'::::i::::i::::ii:::i:i:::::::i::::i::::::::::::':li:iI:::i:i:::::::i:::1:::i:::::::::i:i:::::m:tl:
34 Has successfully analyzed four P&A samples
35 Has successfully analyzed two PE samples
36 Has successfully analyzed three each of two types ofQC samples

This is to certify that has been an analyst in the HPLC semivolatile
department and has demonstrated competency at the preceeding tasks for the following methods (list below):

p:\training\3mo_hplc.doc 08/04/99









Laucks Testing Labs
Sample Custodian Training Verification Checklist

I Able to use Chain ofCustodies for received samples ~_
2 Able to use Sample Receipt, Discrepancy and Preservation Forms
3 Able to use Internal Chain of Custody Logs
4 Able to use Chain of Custodies for subcontracted sample analysis

::::~i'-Ri:::::::!::::::!::~:::::::::!!:!:~:::::::::::~::::::~:::I::::::::::~:!::::~~:~::!:!!:!:::::::~::!:::! ::!:~::!:it::::!:::::;:::::~:~:i:!:!!:!~!::::::::::::~::~::::!~::!:~::!:j!!:::!:!::::::i:!:::i:::::::!~::::: ::::::::::::I:::::::::::::::::::::::!!:!!!~:~':::::::! ::::~::::::!~~~:~:::::i:!!:::::!!:::::!::::::::!~::::':::!!:::::::!:::::!:i:::i!:::::!::::::::::::::::!~:::: ::~::::!:::!:::I::!::::!::::II:~!:!::~!:::!;:::::::::: :::::::::!::::!t:!:i::::::!:!:mm!!!!:!:i:::!r!:i!:!:::: iii::::::;:::::::::!:::::
5 Has read and understands SOPs for all applicable job responsibilities

List SOP(s):
!:':$.i.~::.mm~~If.f.A~::II:::::::::::~:::::~~~:~:!:::~:::::~i:~:~:::::::::!~:!:::~::::Ii~~:::I"!:!tt::~::i:i:il:::':!~~::!:::I:!:!:::::::'!::'::::~~!':~:'~~::~::r::::':~!!!~:r::t:::!~:~~::::!!:i!:::::'::::!t:::~::I::::':'~: !':!:!~!:!:!:'i~:::::::::::::!:::!:::::::::::::::::::~ :::~:::~:rt::~::::::':!:t:::::Ii:!::~:::':::::::::::::::::!:!!::::!:!::::!':::::::::!:'::~:::::::::!!:I:::::!!:::':!:::I!:II:::::::::::::!::!:

6 Knows how to receive samples
7 Knows SAM basics, including the use of function keys
8 Able to create clfe'Dt information
9 Able to create workorders
10 Able to enter samples in fraction screen
II Able to use global jobs and client jobs
12 Able to create and use SDGs ~

13 Able to complete bottle log in SAM
14 Knows how and where to store samples once received
IS NON-ROUTINE: Able to create globaljobs and client jobs

::'::lmImI!I:IK~pglllmi!::::::::::!:::!!!:!i::::::::!::::::::::i:!::!:!::!!:!:!:!!:!::::::::::~::!:~I::::~::!:!~::!'~::~:::::::::':!i:::!'::::::~:I':::'!i!:!::::!!:!::::::::::!I::::::!!!!::::::::::!!!!:::::~!::!~!::~::::::::::::~:!:!::::!::i:::::!!:!::i:::::::::::i~:!:::!::::::::::!::::!!::::::!::::!~::::::::::::::~:::!:ir!::::::::!::!:::::!::~::!i::!:!!::::::!:!:~:::::::::::::::::::'!:::i'i!:::::!'::::::::!:::I:!!':::'::!':::::::!:::':::~::I:!:
16 Able to prepare, package and ship samples to subcontract lab
17 Able to preserve and stock bottles
18 Able to order bottles
19 Able to complete bottle orders
20 Able to ship bottle orders by UPS
21 Able to ship bottle orders by US Mail
22 Able to ship bottle orders by Fed Ex
23 Able to ship bottle orders by local courier
24 Knows how to dispose of soils and document disposal
25 Knows how to neutralize and dispose of waters and document disposal
26 Knows and uses appropriate PPE for handling samples
27 Able to perform sample splitting
28 Able to perform sample preservation for volatiles methods

lM~mi::l~El.«i1Jm::~i6.(Z~:IiI:iII:i:':::::~::!I'::::::::!:::::::!:!:!I:::::::::::::::!!:!!!!::!II:':::::::!::::jjj::~:~:!:~:~I::I:::::::::::::::::::::::::::I!:::::!:i!:!! !!i!!!:::'::::::::::!!:::':::::::::::::!:::::::::::::: :::::~!!:::::::i:m!~:':::!:!:I:::!:::!:!:jjj!!:!:jjjI;it:::I:::i'I!:!:!I::::::::::::::':::I::!:jjj!::!!!!!!!:~~:

29 Has successfully logged in samples for one month
30 Has successfully prepared and shipped bottles by all carriers
31 Has successfully created client and/or global jobs
32 Has successfully disposed of samples and documented disposal

This is to certify that has been a sample custodian in the sample receiving
department and has demonstrated competency at the preceeding tasks.
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1. Introduction and Scope

1.1 General

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-1005
5

12/15/99
3 of 11

4

.,

•

1.1.1 The most important piece ofequipment 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 perfonned
by a 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 hann 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 checkthe 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.
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inhalation. In addition, the analyst should take precautions to see that nearby analysts or
those using the balance afterwards are not inadvertently exposed.

4. Operation Procedure

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 user 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 with care 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 "8" 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 calibratioIi:--

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

• Performing the weekly calibration check

• Marking any balance which has failed the weekly check

• Informing 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 performed.. It is particularly important
to ensure that if the individual assigned to perform the weekly checks (the balance
custodian) is absent, that someone is trained and assigned to this duty.

• That any maintenance is performed 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 has 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 perform 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. If it 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 ofzeroing 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 Vary 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 0.0001 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 gm 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 the balance and the
weight recorded. The balance is tared (set to zero) based on this weight. A 30.0000 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 of29.98 gm to 30.02 gm.

4.4.8 If the user cannot obtain a weight within the control limits established for the standard
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 performing 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 perform 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 performed using the
laboratory Class "S" 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. Ifit 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
<0.1000 - 1.0000 1.0000-9.99 10. - 50.
inappropriate ±0.1 .±0.2
±0.02 ±0.02 ±0.02
±0.002 ±0.002 ±0.002
±0.0005 ±0.0005 ±0.0020

>50.
±0.2
±0.02
±0.005
±0.0050

•

4.5.8 .I(the 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.
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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 ofat least -20°C to at least 110°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 aild 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. If mercury-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.



4. Thermometer Purchasing and Identification

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

LTL-I006
3

12/21/99
4 of 17

2 •
4.1 Purchasing

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

4.1.2 Thermometers used for sample or standard cold storage should be accompanied by
either an actual certificate of calibration against a NIST traceable thermometer or a
certificate verifying that a the thermometer 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 Thermometers used for oven temperature monitoring or for othe~, purposes need to
cover the expected range of the unit or process to be measured. ;'

4.2 Identification

4.2.1 Thermometers are received with an individual serial number imprinted on the
thermometer or may be identified in any way that distinctly distinguishes them from •
any other thermometer. This may involve the laboratory marking the thermometer 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 thermometer.

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

5.1.2 Note: Microbiology NIST traceable thermometers 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.
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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 ~ 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 -lOoC 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 0.1 °C.
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5.2.8 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 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 ofenvironmental 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 four-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 in a "correct" temperature.

•
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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-column
thermometer, which itself has been calibrated as previously discussed.

5.5.2 The regular thermometer is stored in the 940 walk-in (W01) 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
and re-taking the measurement or by replacing the IR thermometer's batteries. The
latter or any other action must be recorded on the calibration logsheet. If discrepancies

Lauch 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 .-. 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 DC. 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
form. 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 not used for ovens.. It is the
responsibility of any analyst using an oven to apply the correction factor when
recording temperatures on data sheets. •
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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. Sl!.ecification Limits and 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. This criterion does not apply to the
infrared thermometer.

7.1.2 There should be no observable breaks in the column ofany 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 <-lO°C.

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 .

thennostat 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 If it is detennined 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 detennined that samples were stored at inappropriate temperatures for an
extended period, it may be necessary to contact clients to detennine 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).
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Laucks Testing Laboratories
Thennometer Calibrations

1999

Cold Storage

I I Ical. Date i
FC·53631 IThennom·1 Correction

10 Location Serial No. NIST reading Reading Factor
I

C01 Inorganics ERTC04156 05/10/19991 1.9 2.1 -0.2

CO2 GC residues none 05/10/1999 2.0 2.0 0.0

C03 extractions 8801679 05/10/19991 2.0 1.8 0.2

C04 !GCVOA 8803987 05/10/1999 2.0 2.2 -0.2

C05 Inorganics 802580 05/10/1999 1.9 1.5 0.4

C06 Warehouse 8804765 105/10/1999 2.0 1.4 0.6

R02 . - GC Semi Stds. 8803534 05/10/1999 2.0 1.8 0.2

R04 GC/MS whse. 8800906 05/10/1999 2.0 1.9 0.1

R06 extractions 8801708 05/10/1999 2.0 1.8 0.2

R07 extractions 18804059 11/15/1999 4.0 "_. 4.0 0.0

R08 Inorganics 803021 05/10/1999 1.9 1.8 0.1

R11 929 warehouse 8801342 05/10/1999 2.0 2.0 0.0

W01 940 Walk-in 8803928 05/10/1999 2.0 1.8 0.2

W02 921 Walk-in 8801919 05/10/1999 2.0 2.1 -0.1

I
F03 GC semivolaliles 188808959 05/11/19991 -11.3 -12.0 0.7

F04 GC semivolatiles 88809215 05/11/1999 -11.3 -11.3 0.0
I

i8 8 806608 05/11/19991 -12.71F05 IGC/MSVOA -11.3 1.4

F06 GCNOA ,88808543 05/11/19991 -11.3 -12.01 0.7
I

GCNOAstds. 188808765 05/11/1999/ -11.3 -12.01F07 0.7

Ertco 5236 05/11/1999/ -11.3 -12.4 1.1

F08 1929 warehouse Ertco 4268 05/11/19991 -11.3 -11.3 0.0
I

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

I
I

Hg thermometer Sample entry 8CR2 05/10/1999 i 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

OvenIWater·
Cal. Date I

FC-53631 Thennom. Correction
bath/Other 10 Location Serial No. NIST reading Reading Factor

VWR 1320 VWR 61019-204 06/22/1999 iretired 6/22/99 101 103 -2.0

VWR 1320 main lab brown hood F22641 06/22/19991 1011 102 -1.0

Thelco I 2 06/16/1999 101.0 101.5 -0.5
I I

VWR 1310 I 3 06/16/19991 101.0 100.0 1.0

VWR 1330F #4 Univ. Enterprises L12-o04 06/16/19991 101.2 100.8 0.4

VWR 1370F 1 5 06/16/19991 101.2 101.2 0.0
;

back waterbath (ASTM 1F) iVWR 02429 06/16/1999! 101.2 211.5 F 2.7 F

front waterbath IVWR 61066-046 06/16/1999 101.2 97.2 4.0

I
,

I I06/16/19991VWR 1300 U (TOC rooom) ISPER Sci. 106 I 101 1021 -1.0
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Laucks Testing Laboratories
Thermometer Calibrations

1999 "

Cold Storage I
ISerial No.

FC·53631 "Thermom. Correction
10 Location

.".
Cal. Date t NIST reading Reading Factor

Pensky Martin (ASTM 9F) 'WoIR 61091-001 06/16/1999 100.8 213 F 0.4 F

'WoIR 1305U TSSITDS area F 14547 06/23/1999 101 100 1.0

'WoIR 1300 U (Extractions) F 14506 0612211999 100 97 3.0

Blue M (Extractions) F 14669 06123/1999 101 102 -1.0

front wateroath Enviro-Safe 6 11/11/1999 99.5 102 -2.5

BOD tIlennometer 1 OS/21/1999 2.6 2.8 -0.2

" -
Napco Oven SPER Sci. 06116/1999 101.2 100.5 0.7

Digestion Area Polyscience USA 06/16/1999 100.8 103 -2.2

'WoIP ASTM 9F 09107 06116/1999 100.8 .- 216 F (-2.6 F)

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

ERDCO Setaflash 1SFA5531/151831 06116/1999 100.8 213.4 F 0.0 F

spare F22716 0612211999 1001 100 0.0
spare F22592 0612211999 101 98 3.0
spare F22731 0612211999 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 Storage6perature Log
Laucks Testin.boratories, Inc.

Thc:;rrnometer ID: _

Year: 2000
•

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

1
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 -10°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 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.
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 Therm~erDaily Check Log
Laucks Testi.aborator'ies, Inc.

Checked against standard glass thermometer: HCR 2

Year: 2000 Emissivity Setting:~
•

12121/99Record Time and Temperature in the proper blocks and initial the entry each day of normal laboratory operation. Q:\TEMPLATS\LTLFORMS\lR CHK I.OOC
IfIR thermometer exceeds :t:rc 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 departmental supervisor, and/or the QA Officer
4) If the IR thermometer is not working properly, the glass thermometer.!!!!!!! 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 \l{ith the date the action occurred.

Month: Month: ,

Glass IR Glass IR
Thermometer Thermometer Thermometer Thermometer

Day Time Temp. eC) Temp. eC) Initials Actions Time Temp. eC) Temp. eC) 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 i
27
28
29
30
JI
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1.1 Introduction
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1.1.1 The maintenance of instrument logbooks is essential to monitoring instrument
performance and throughput and in tracking analyses. It is also important to confirming
instrument performance at the time of specific 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
dependent on the specific instrument and analysis types. This SOP will discuss what is
expected in each.

1.2 Scope

1.2.1 This SOP primarily addresses instrument run log maintenance, maintenance manuals and
other logs not addressed in other SOPs. Standards log, for instance, are discussed in the
standards SOP, LTL-1013. Analytical balance logs are discussed in that SOP, LTL
1005. Cold storage logs are discussed in LTL-1006. Control and monitoring of
logbooks and general items pertinent to all logbooks are discussed in Laucks SOP LTL
1019.

1.3 Definition of Terms

1.3.1 Logbook - Any bound or unbourtd 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.

2. 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 allowed)

Laucks Testing Laboratories, Inc.
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3.1 All Logbooks
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3.1.1 All logbooks should be numbered and controlled according to procedures outlined in

Laucks SOP LTL-1019. It is the analyst's responsibility before initiating any new
logbook to ensure that the logbook has been identified and given a logbook number by

. QA. See LTL-1019 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 instruments at Laucks from Ge or GeIMS systems to ICPs, AAs,
spectrophotometers, ion chromatographs, etc. have instrument maintenance manuals
associated with the specific instrument.

3.2.2 Maintenance manuals are bound notebooks with the specific instrument and, if
appropriate where multiple similar instruments are involved, instrument names or
numbers printed on the outside cover. If there are multiple 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 leaf or 3-ring bound notebooks are not acceptable. The
exception to this rule is for maintaining copies of professional service call paperwork or
if specific forms have been created for monitoring maintenance activities. Such
paperwork must be dated in order to have a chronological record of maintenance·activity
that can be related to both the instrument history and sample analyses that occurred on an
instrument both before and after any such activity. 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.

Laucks Testing Laboratories. Inc.
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3.2.4.2 The maintenance manmil 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
chromatographic column or instrument tubing. It should include everything from the
simplest maintenance to the m~~t complex, including any professional service calls.

3.2.4.3 Where maintenance is routine, some books use codes for the most common service
operations. These codes must be clearly defined either on the front, inside cover of the
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 of a specific problem (not just routine,
ongoing maintenance) the problem should be described in at least one entry in the
maintenance book as well as the work performed at anyone time, and the outcome of
that maintenance, that is whether or not it was successful or what occurred when the
work was performed. Resolution of a malfunction should include not only that the
service was successful but how it was demonstrated as having been so (i.e. the torch now
lights, the oven came up to temperature, the baseline. is now stable, etc.)

3.2.6 In order to aid in monitoring instrument performance changes, service or equipment
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, GPC and other run-logs are in bound, pre-printed, sequentially
page-numbered books. They are identified by the specific instrument type and, if
appropriate where multiple similar instruments are involved, instrument names or
numbers printed on 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 # I, #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

Laucks Testing Laboratories, Inc.
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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 include places to record all relevant sample and data file
IDs, performance criteria, sample type and size, additional comments pe~inent to the
specific analyses, and analyst initials. All appropriate information must be filled out and
the page dated. Examples ofcuuent logbook forms (at the time of this writing) are
located in Appendices I (GC/MS), II (GC and HPLC), and III (GPC). These forms
should be considered examples and not as the only forms used by Laucks for this
purpose. These forms may change with approval of the department manager and QA.
Although this SOP will not then be considered invalid, new example forms should be
incorporated into the next revision.

. 3.3.3 In addition to the appropriate header information for each analytical GC, GC/MS, HPLC,
GPC or other run, all of the pertinent information should be filled out for each injection.

3.3.4 The standards, samples, calibration checks, reference materials, QC samples, etc. should
be listed in the order that they were analyzed.

3.3.5 Logbook information should be either completely filled out, or a logbook designed to
incorporate all of the pertinent elements for that analysis so that all fields are filled in.
Logbooks should contain all of the nece~sary information to track what analyses
occurred, the processing order, and critical run parameters (such as what GC column was
in 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 The other type of run-log typically in use is the individual, loose-leaf instrument run-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 of the run-log is included with each data packet associated with that run.

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

3.3.10 Information critical to identifying the analytical run (date, analyst, analysis type) must be
included in the header information. Ifmultiple analytical runs were made in one day, •
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they must be identified as run #1, run #2, etc. If the instrument is capable oftime
stamping run data, this option should be utilized, althoughit need not be included in the
run-log itself.

3.3.11 Where possible laboratory practice is to maintain ongoing run-logs for inorganic
instrumentation. The daily run-logs are included with all data. Records which do not
lend themselves to being kept i!1 a pre-printed bound logbook may be collected in a 3
ring binder in an organized fonnat but not 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 in Laucks SOP LTL-I019.

3.4 Other Logbooks

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 out, 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.

3.4.1.7 The logbook should be given a QA ID number as described in LTL-1019.

4. References

4.1.1 National Environmental Laboratory Accreditation Conference. Ch. 5 Quality Systems.
7/1/1999. Section 5.12

4.1.2 Shell fOr Analytical Chemistry Requirements. u.s. Army Corps ofEngineers. Version 1.
11/2/98. section 4

4.1.3 Navy Installation Restoration Laboratory Quality Assurance Guide. 2/6/96. 3.1.2.10
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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 may be recognized by any member of Laucks. When they occur,
the analyst, supervisor and Quality Assurance work jointly to solve and correct the
problem. Out-of-control events are documented using an Out-of-Control-Event form or
a Corrective Action form, or in a few selected instances, on a logsheet with space
specifically for such actions. Corrective action resulting from an audit is also dealt with
using its own Audit Response form but this actio~ is elucidated in an SOP specific to that
process.

2. Definition of Terms

2.1 This section defines terms and 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
performance of an analysis, the quality of service or other activity undertaken by the
laboratory.

2.1.2 Out-of-control event: Any occurrence or condition failing to meet Laucks QC
criteria or has the potential to impact data quality.

2.1.3 QA/QC: Quality Assurance/Quality Control

2.1.4 QAP: Quality Assurance Plan - The laboratory document governing overall Quality
Assurance (QA) policy and guidelines. This document discusses physical assets as well
as administrative aspects of the laboratory's QA program.

2.1.5 Reagent blank: a measured volume of reagents used in a method.

•
2.1.6 RSD: 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.
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2.1.7 Method blank or Preparation Blank: a reagent blank that undergoes a preparation
(digestion, extraction, distillation, etc.) step prior to analysis.

2.1.8 RPD: Relative Percent Difference

2.1.9 LCS: Laboratory Control Sample

3. OUT-OF-CONTROL EVENT PROCEDURE

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 not a complete list of
all possible out-of-control events and many of those listed may be different for different
methods. Specific criteria are given inanalytical 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 GC/MS instrument tune criteria failing 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) or percent RSD
failing to meet method specifications.

3.1.1.3 Daily and continuing calibration verification or calibration blanks outside
acceptable 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 not need to be filled out for these instances if
identified at the analyst level and corrected before any data are affected. Since
even sample data with non-compliant QC are sometimes used to support other
results even if the non-compliant data itself is not reportable, once actual
samples or sample-specific QC have been analyzed, the above (3.1.1.1 
3.1.1.3) con~titute out-of-control events and must be formally addressed using
the appropriate forms.

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

3.1.1.6 Unacceptable RPD value for MS/MSD or duplicate samples.

Laucks Testing Laboratories, Inc.
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3.1.1.8 A method (reagent) blank containing interference or a target analyte at a
concentration greater than or equal to Yz the method reporting limit.

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

3.1.1.10 A sample received, prepared or analyzed past holding time.

3.1.1.11 A sample depleted before all required analyses are completed.

3.1.1.12 An extract blown down to dryness, spilled or otherwise compromised.

3.1.1.13 Contaminated reagents and glassware.

3.1.1.14 Equipment malfunction or instrument failure, such as cold storage unit
temperature outside acceptable ranges and the loss of data acquisition.

3.1.1.15 Record keeping omissions, erro~s, and deviations from the record keeping
standard operating procedures are also out-of-control situations

3.2 Responding to anOut-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 b~ able to recognize QC failure and immediately take the proper action or,
if unsure of the appropriate response, notify the supervisor and 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 all calculations for correctness

3.2.2.4 Examine bench sheets for correctness

Laucks Testing Laboratories, Inc.
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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 solution, laboratory control sample, or calibration
standard

3.2.2.7 Re-analyze the sample

3.2.2.8 Take other actions as noted in the specific analytical SOP.

3.2.2.9 If these steps do not yield acceptable results, consult the supervisor.

3.2.3 Supervisor:

3.2.3.1 Must review all analytical and QC data for reasonableness, accuracy and clerical
errors; also responsible for QC charts. Some of the above duties may be
assigned to others, with supervisory oversight, if those others have been trained
to observe the conditions which would initiate further investigation.

3.2.3.2 In an out-of-control event, the supervisor 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 analyses for all
suspect results are repeated, if possible, after the source of the error is
detennined and remedied.

3.2.3.3 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 of such decisions and if it is determined that the data quality could 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
personnel 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 performance. failure on a blind QC sample, Quality
Assurance will notify the supervisor, help identify and solve the problem where

Laucks Testing Laboratories. Inc.
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. 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 cannot be resolved. If corrective actions do not
yield results which meet specifications, it may be determined that sufficient
action has been taken.-_ The supervisor and QA will approve of such decisions.

3.2.4.4 If it is determined that the data quality could be impacted, the supervisor will
ensure that appropriate comments are reported with the data to the client and
QA will review said comments.

3.2.5 Project Manager:

3.2.5.1 . The Project Manager is responsible for notifying the client of out-of-control
events, such as missed holding times, raised reporting limits, matrix
interferences, etc. which cannot be resolved without potential impact on either
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 and do not impact the final data quality, holding times or turn
around unless specifically requested by the client.

3.3 Corrective Actions

3.3.1· Appropriate corrective action depends on the type of analysis, the extent of the
discrepancy, and whether the event is determinant or not. The corrective action to be
taken for analytical QC failures is usually described in the specific analytical method but
may also be determined by either the supervisor, Quality Assurance Officer, or by both
in conference, ifnecessary.

3.3.1.1 Some items may not necessitate direct intervention ofQA where 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 practical. These types of events may be considered to
have automatic QA approval and may not even require the completion of any
related out-of-control event forms.

3.3.2 A corrective action can be as extensive as replacing a complete lot of contaminated
extraction solvent, re-extracting and re-analyzing a complete batch of samples, due to
reagent blank contamination; or as simple as recalculating a series of results because a

Laucks Testing Laboratories, Inc.



SOP No:
Revision:
Date:
Page:
Replaces:

LTL-I008
6

6/16/00
80f20

5 •
wrong dilution factor was applied. Again, the appropriate corrective action must be
determined on a case by case basis.

3.3.3 Data cannot be released until the system is in control or the QC failure can be attributed
to a cause other than method performance. In the case where the out-of-control event is
due to matrix problems in the sample and the system remained out of control, the data is
flagged, narrative comments usually made in the report, and supporting documentation is
released to the client.

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 analytical QC only, see Appendix 2)
• An Out-Of-Control Event (OOCE) Form (lab use only, 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 logged onto 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. Such events are usually more
general, such as PE sample failure, questioning a general practice even if it did not
necessarily precipitate an error because it could lead to problems (i.e; failing to properly
document standards or misuse of a run log, etc.)

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 DaCE
form. The checklist may then be attached to the aOCE form for final data submission.

Laucks Testing Laboratories, Inc.
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Note: It is not necessary for analytical staff to document actions which were
taken prior to processing samples or which do not in any way affect reported
data.

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

3.4.5 All aaCE and Corrective Action Fonns shall be filled in completely bythe 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 of the event and any
corrective actions taken should be detailed and specific. The aaCE fonn 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.

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

3.4.7 If the corrective action taken and annotated on the aaCE Form does not resolve the
event and it is determined that no further action can or will be taken, the form must be
signed by the analyst, supervisor, and QA.

3.4.8 Originals of all aaCE fonns 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 actions taken 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 package must also be narrated in the
final report. aaCE forms must be turned in with the data and the supervisor creating the
narrative comment for that area will comment on any decisions resulting from failed QC
which could impact data validity or interpretation.

Laucks Testing Laboratories. Inc.
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Laucks Testing Laboratories
Corrective Action Report

1) 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.

o No further action necessary

Reviewed by: on _

I) Person initiating corrective action fill out Part I and may till out Part 2 if they are aware of the cause
2) Original goes to person tasked with a response; one copy goes to QA Officer and another kept by person initiating corrective action
3) Person tasked completes response in Part 2 (if not previously completed) and Part 3. signs response, and returns original to person initiating
actiol}.
4) Person initiating action determines if action corrects the problem and signs "Reviewed by." If action was insufficient. return to the person
charged with responding without signing.
5) Completed original goes to QA Officer

H:\DOCS\C_ACTION.DOC . 517197
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Laucks Testing Laboratories

QC_DB Report Form

Analyst

Checker

Test Code

QC Exceeds Control Limit Corrective

" if yes Action Approved By _

PBlk B 00 D
MS/MSD K 00 D
SRM R 00 D
Blk Spk S 00 D
MS/Dup M 00 D
Duplicate D 00 D
BS/BSD L 00 D
This report validates the following work orders



Appendix 3

Out-Of-Control Event Form

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-I008
6

6/16/00 .
140f20

5

.'

•
Laucks Testing Laboratories. Inc.



• OUT OF CON' EVENT FORM ~

_ Holding time missed (describe below)
_ Blank ~ MDL_ RL_ CRQ/DL_
_ Spike Recoveries do not meet criteria
_ Duplicate RPDs do 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 not meet criteria Init Cont.

_ Recovery Retention time
_ Tuning fails criteria

ISTD fails criteria
_ Calculationffranscription error
_ Other (explain)

Corrective Action: (check all that apply)

o Metals
o Wet Chemistry
o Extractions
o Data Management

·SamplesAffeCt~d ..
(~9~k<>.~q~r¥· .:
.S· :.: ..: ·· ..1··N·:··:····.b·.:.· ) .CiJ:Tlp e.uIll ers~ ::

No: _

QA

Client Services

Notified:

_ Original Results Reported

Check One:

_ Rerun Results Reported

_ Repeat Calibration
Made new standards

_ Reanalyzed, Date: _
__ Sample(s) RedigestediReextracted Date: _

Results Recalculated
_ Cleaned System

Ran Standard Additions
Notified Client _

_ Other (Please explain)

%D

o GC/MSVOA
o GC/MSABN
o GCVOA
o GCnon-VOA
o HPLC

Date Recognized: _
Date Occurred:--------------
Method: --'-- _
Initiated By: _
Analyst: -...,._

Type of Event: (check all that apply)

Date: _Reviewed by Initiator: _~ _Date: __~ ____Action taken By: _
Out of Control Event Corrected By: --:- _

Corrective Actions Not Successful (signatures required) IQi.\tAl\1VS'I'~E:F:LA.c::;~tp::M~/9.~~.~'I;~p:1

Analyst: _

Supervisor:
QA Department:

Date:
Date:
Date:

Distribution:::.:::'.: ..:, .. : :.:.. :. :'.
9r.i8.!~altc>9A."':'·· •... :: ,:.••. :>.: .:" :...... . .... . . ....: . ..,.
COPYJo.~i:irkjj~e(IS[)Gfile for IlJvalidiuilble packages arid 10
rirSi.Wofk~rdeTorilist (().riiori~v~licfLii:ilile data.· ..
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Laucks Testing Laboratories, Inc.
NON-CLP SAMPLE RECEIPT LOG

DATE RECEIVED: _
TIME RECEIVED: _
CLIENT NAME:. _
SDG # _
COC # _

Initial once samples are checked io _

SAMPLE LOG-IN DATE: _
WORKORDER#: __
CLIENT PROJECT: _
AIRBILL ATIACHED?:(#) _
RECEIVED BY: __

Non-Conformance: (Check applicable item(s)) Client IDs affected:

•

o

o
o
o
o
o
o
o
o
o
o
o
o
o

(I) Not enough sample sent for proper analysis. #s affected: _

(2) ·Sample Bottle received broken and/or cap not intact. _

(3) Custody seal: Absent__ PresentlIntact__ PresentIBroken _
(4) Any temperature out of compliance: _

(5) Sample received outside of holding time, _

(6) Sample not properly preserved. pH = _' Wrong preservative used.__--:- _
(7) Illegible sample numbers or label missing from bottles, _

(8) Identification on bottle same as identification on paperwork: yes:__no: _
(9) Incomplete instructions received with sample(s), i.e.,

no Request for Analysis, no Chain-of-Custody. _
(10) Samples received in improper container. _

(II) Samples held in field before receipt by Lab. Days (specify). _
(12) Air Bubble(s) in _of__ samples for volatiles analysis. _
(13) Other _

•

CORRECTIVE ACTION: (Check applicable item(s»
Correction action taken by:

Inititals Date
o (1) Client informed verbally (Client Services).
o (2) Client informed by memo/letter/fax (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 further notice (Sample Entry/Client Services). _
o (6) NOTE IN NARRATIVE. See temperature/pH login sheet. (Sample Entry). _
o (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:

r«:l.doclreviJion 4112·27·95



·Laucks Testing Laboratories, Inc.
SAMPLE RECEIPT LOG (2) In-house

DATE RECEIVED: _
CLIENT NAME: _
RECEIVED BY: _

Non-Conformance:

o· Other

WORKORDER#: _

••

CORRECTIVE ACTION: (Check applicable item(s»
Correction action taken by:

InititaJs Date
o (1) Client informed verbally (Client Services).
o (2) Client informed by memo/letter/fax (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 further notice (Sample Entry/Client Services). _
* When complete (within 24 hours of nonconformance) forward to QA. Original to be forwarded to initiator to be
included in transmittal file.
Comments:

.'.
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Example Logsheet (Cold Storage)
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Cold Storage Temperature Log
Laucks Testing Laboratories, Inc.

Correction Factor (add this number when recording the thermometer reading): .oC

Thermometer 10:----
Year: 2000

Cold Storage 10 #:, _

Location:, _

Month: Month: Month:
Day Time Temp. Initials Actions Time Temp. Initials Actions Tim·e· Temp. Initials Actions

1
2
3 ,

4
5
6
7
8

I 9
10
11 I

12
13
14
15
16
17
18
19
20
21 ,

22
23
24
25
26
27
28
29
30
31

Q:\TEMPLATS\LTLFORMS\REFERFRM .DOCRecord Time and Temperature in the proper blocks and initial the entry each day of normal laboratory operation.
If refrigerator temperatures exceed 4·C±2°C or iffreezer 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

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

Any and.s MUST be recorded on this log sheet. If there is insufficient room, mark on the bac page with the date the action occurred.
Samples -.Q! be stored in units which are not maintaining the proper temperature. , •

12/21/99
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1. Introduction and Scope

1.1. Description
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1.1.1 This SOP provides a description of how blind 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. On occasion, at the discretion of QA, a double 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 of Terms

1.2.1 Blind Spike - A proficiency sample which mayor 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 analyte.

2. Equipment List and Standards

2.1 Equipment

2.1.1 Pipets, flasks, containers etc. necessary to prepare spikes for submission.

2.2 Reagents

2.2.1 Deionized water, methylene chloride 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, Inc.



3. Safety precautions and Waste Disposal

3.1 Safety Precautions
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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 (MSDS). 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.

3.1.2 Many solvents also pose a fire hazard and should 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 e...
it will not present a disposal hazard. •

3.2.3 Waste segregation and disposal from the point of collection is further covered in the
Laucks SOP on hazardous waster disposal.

4. Materials

4.1 Sources .

4.1.1 Materials may be WS, WP or other materials from an external performance evaluation.
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 known to the
analyst beforehand.

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

4.1.3 Materials may be purchased either as Performance Evaluation samples (values unknown
to the laboratory), reference materials (values known to the laboratory), or as standard
materials (values known to the laboratory). They may also 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.
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4.2.1 Materials are stored as recommended by the manufacturer, most often at a temperature of
4°C ± 2°C. Metals will generally be stored in dilute nitric acid and need not be
refrigerated.

5. 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 otherSOPs and in the QA Plan. 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 of being considered able to independently perform an analysis), an
analyst may be required to analyze a single blind Perfonnance 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 least annually, an analyst may also be required to demonstrate
continuing performance by analyzing a single blind PE sample.

5.1.4 PE results may also be used as a supplement to a method verification process in order to
verify the laboratory's ability to perfonn a method.

5.1.5 These PE samples may be from a.performance evaluation study, such as a Water
Pollution (WP) or Water Supply (WS) study, an independent vendor PE, such as
Environmental Resource Associates (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 be prepared as aqueous solutions except in limited circumstances, such as
fuel hydrocarbons, where soil samples are periodically analyzed. Other ERA, APG or
independent sources of materials will be used where components are not present in WP,
WS, DMRQA or other "official" PE samples. Acceptable results from programmatic
samples, such as those for AIMTech, Anny Corps of Engineers, or NFESC may be used
to qualify analysts or to otherwise demonstrate perfonnance, even though in some
instances an actual value may not be provided by the agency.

Laucks Testing Laboratories, Inc.
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5.1.6 WP and WS program samples are currently analyzed semiannually and DMRQA samples

approximately annually. Supplementary PE samples for analytes not present in these
samples (such as fuels or GCIMS semivolatiles) are generally obtained from the same
source (APG, ERA or a similar vendor). Other external PE samples from programs such
as NFESC, AIMTech, 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. At the time of the latest
revision of this SOP, both state and federal agencies are still detennining the-implication
to their programs of WP, WS & DMRQA sample privatization. In addition, tlie .
laboratory is still evaluating the costs associated with purchasing these samples
commercially. Once the requirements, costs and scheduling become more clear the result
may be that there will be an overall reduction in the total number of PE samples the
laboratory purchases in order to fulfill program requirements within a reasonable budget
and the schedules may be modified at the discretion of QA.

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. Ifmultiple 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 asemivolatiles or pesticide mixture), the analytes
themselves must not be divulged.

5.1.9 Blind spikes should be analyzed in at least duplicate, and frequently quadruplicate if used
. for analyst qualification, 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 replicates is a laboratory option and is rarely required of any
external performance evaluation p~ogram.

5.1.10 Blind spikes are typically determined for the following analyses (in water excepts as
noted):

• ICP metals
• ICPIMS metals
• Graphite furnace metals (optional)

• Mercury

Laucks Testing Laboratories, Inc.
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• GC Volatiles
• GaslBTEX water & soil

• Diesel water & soil
• Petroleum Hydrocarbons (418.1) water & soil

• Pesticides

• GCIMS Volatiles

• oelMS Semivolatiles

• PNAs
• 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

5.1.11 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 Samples 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 a routine sample. Results
will be compared against vendor-supplied, method-specific, or laboratory-derived limits
as noted in the Evaluation and Reporting section.

6. Evaluation and Reporting

6.1 Data Package Organization

•

6.1.1 Paperwork must be completed as it would for routine samples, documenting preparation,
calibration, and analysis and ,quality control. In addition, a summary page must be
completed with the results of the sample and any replicate analysis. The summaiy page

. must contain the following elements:

• Analyst

• Date of analysis

• Preparation Technician (where appropriate)

• Date Prepared
• Analysis (Method·)

Laucks Testing Laboratories, Inc.



• Preparation (Method·)
• Components obtained from the analysis
• Results obtained from the analysis
• Replicates (where applicable) and associated RPDs

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-I009
3

6/19/00
80f9

2

• .At the discretion of QA, analysis and preparation methods may be considered sufficiently
similar to qualify for more than one reference technique.

6.2 Evaluation

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, if purchased or supplied as part of a
PE program. If limits are not given by the vendor, method specific limits may be
adopted or the laboratory may choose to accept recoveries based on internal QC limits.

6.2.1.1 All relevant components must be identified by the analyst, although in ii· few limited
cases, similar components react in much the same fashion (i.e. similar retention times or
patterns). In these instances, at the. discretion ofQA, the analyst may be allowed to re-
_~m~ ~

6.2.1.2 If the analysis is a multi-component mixture, the results may be considered acceptable
if90% of the target analytes are quantified correctly as long as all are at least identified.

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 discretionofQA, the data may also be evaluated for completeness and
documentation.

6.3 Remedial Actions

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

6.3.2 If, after re-evaluation, the performance 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.

Laucks Testing Laboratories, Inc.

•••



~..

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

LTL-I009
3

6/19/00
90f9

2

•

6.3.2.1 In some cases, the quality of the vendor-supplied material may 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 performance 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 may require re-training of the analyst ifit is determined that the
method and instrumentation is functioning properly. In either case, action must be
initiated immediately to insure that accurate results are being produced for actual
laboratory samples.

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

7. Record Keeping

7.1 Analyst and Method

7.1.1 Records for all evaluations will be maintained byQA. Analyst evaluation will be
maintained in the analyst's training file. Method evaluations will be kept separately but
may mirror the analyst's evaluation.

Laucks Testing Laboratories, Inc.
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.L Introduction and Scope

1.1 Overview
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1.1.1 This SOP describes the determination of Instrument Detection Limits (lDLs), Method
Detection Limits (MDLs), Precision and Accuracy Studies, the setting of Reporting .
Limits and the determination and use of control limits. All are defined in the definitions
section of this SOP.

1.1.2 In general, detection limits are the minimum amount of a target anaiyte that can be
measured and determined 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 (or the
Derermination a,fthe Method Detection Limit. Revision / /l and in other sources such as
the EPA Contract Laboratory Program (CLP) 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 of senior management and QA. Where two methods are
the same in technical detail and one does not provide P&A criteria, performance under
the guidance of the method with specifications may be used to satisfy the performance
criteria of both.

1.lA Control limits are determined initially for an analysis, generally using limits supplied in
the method or defined by the program (such as CLP). After sufficient points have been
accumulated 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 relative percent 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 solids containing the analyte. The MDL may vary as a function of
sample type. Laucks rarely determines MDLs on any matrix other than soil or water.
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, detailed 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 requirements exceeding the requirements of this SOP, that
method will take precedence. Where a reference method has stated detection limits. these
are generally taken to be 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 determined approximately annually for common procedures and as
needed for procedures which may be perfonned on an infrequent basis.

1.1.9 PCB MDLs are to be perfonned for each PCB to be analyzed. At least one PCB MDL
must be detennined annually and all PCB MDL detemiinations must be perfonned within
3 years.

1.1.10 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 ,except in the case of P&A studies which are
used to demonstrate the competency of the analyst.

1.2 Method Description

1.2.1 Detection 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 determined 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 detennine MDLs, a minimum of seven replicate measurements are made of a
prepared sample matrix which contains approximately 1 to 5 times the estimated
detection limit. A Student's t detennination is made for the 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 the
laboratory MDL database.

Laucks Testing Laboratories, Inc.
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Note: The CFR states that the recommended concentration levels used to d~tennine 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
a consistent basis with a reasonable degree of confidence that the reported level is
accurate. These limits may be set at the Practical Quantitation Limit (PQL) initially by
using a multiplier times the MDL. The multiplier is often but not always defined in the
method. After initial setting of the RL, it is rarely changed unless significant changes in
the MDL occur which make it necessary to raise or lower the RL.

1.2.2 Precision and Accuracy (P&A) Studies are studies perfonned in order to demonstrate the
laboratory's ability to perfonn a method and are also used to demonstrate analyst
competency to perfonn the method. They-generally involve the analysis of 4 replicates
spiked at concentrations 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 perfonnance is most often defined in the reference method, although if
the method perfonnanc~ has been demonstrated, analyst,competency may be
demonstrated in comparison to laboratory limits.

1.2.3 Control limits may be specified in a reference method or may be statistically detennined
by the laboratory from existing data. In general, laboratory detennined limits for control
samples must not exceed method specified limits. If laboratory detennined limits do
exceed method-specified limits, the entire system must be evaluated to improve method
perfonnance. In most instances, it is unacceptable for routine perfonnance to exceed
method-specified perfonnance even if the laboratory is using method-specified control
limits. This is because the laboratory cannot demonstrate adequate perfonnance for all
samples on a routine basis.

1.2.4 It is not uncommon for clients to specify reporting or control limits in their project
quality assurance plans. As long as they are achievable (i.e. the requested RL is not
lower than the laboratory MDL), Laucks will generally comply with the client's request
for that particular project.

1.3 Definition of Tenns

1.3.1 Accuracy - The degree of agreement of a measurement (of an average of measurements
of the same thing), X, with an accepted reference or "true" value, T, usually expressed as

Laucks Testing Laboratories. 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, 1OO*(X-T)rr, and sometimes expressed as a ratio, XlT. Accuracy
is a measure of the bias in the system. Accuracy shall be calculated as follows:

%R = C- Cu *100
S

Where:
Cs = Concentration of spiked sample
Cu = Concentration of unspiked sample
S = Expected concentration of spike in sample
%R =Percent recovery

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
performance data. Control limits represent acceptance criteria for determining whether
an analytical system is in control (functioning within acceptable guidelines).

1.3.3 Control Sample - A QC sample introduced 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 independent 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 can 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 determined from analysis of a sample
in a given matrix containing the analyte.

•
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1.3.7 Mean - The arithmetic sum of a set of observations divided by the number of
observations.

n
Where:

Xi = sample value for replicate i
n is the number of replicates
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1.3.8 P & 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 determined that the
constituent can not 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 constituent and the
matrix. Factors are often taken from the published method but may be set by the
laboratory if published factors do not exist. These limits may also be used as the routine
reporting limit (RL), unless otherwise contractually defined.

1.3.10 Precision - A measure of mutual agreement between individual measurements of the
same property, usually under prescribed similar conditions. Precision is best expressed in
terms of the standard deviation. Various measures of precision exist depending upon the
"prescribed similar conditions".

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
observations. For the purposes of this SOP, the sample standard deviation is used. This
is calculated using the formula:

Where:
s =the standard deviation estimated with n-l degrees of freedom.
Xi = sample value for replicate i

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

,
s=

I(Xi-XY
n-I

Laucks Testing Laboratories. Inc.



~ Equipment List and Standards

2.1 Equipment, Reagents and Standards

2.1.1 As appropriate for the given analysis.
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2.1.2 Personal Computer with access to a spreadsheet program such as MicrosQfr £y:cel and the
laboratory MDL database.

3....- Safetv 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 practices. 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

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

~ Responsibilities·

5.1 Analyst

5.1.1 Each analyst is responsible for verifying a valid MDL study was performed and is
available for each method they perform. In addition, each organic instrument analyst is
responsible for verifying a valid annual MDL was performed on each instrument for each
method they perform.

5.1.2 Each analyst is responsible for producing a one-time initial demonstration of precision
and accuracy.

5.1.3 A metals analyst is responsible for assuring that a quarterly 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 in a legible MDL, IDL, and P&A study to their
supervisor for review and approval prior to final submittal to QA.

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

5.2 Supervisor or Senior Analyst

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 to
helping determine appropriate concentration levels, coordinating the completion of the
study within the timeline required by the method and/or the 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

performing the study within the guidelines of the method and to perform a review of the
final data prior to submission to QA. This review should include determination that
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.~.3 It is the responsibility of the area supervisor to obtain the necessary information to update
the control limits at a minimum of annually. This may be done in conjunction with QA
and the LIMS/MIS department.

5.3 QA Department

5.3.1

- .., J
).~.-

5.3.3

5.3.4

5.3.5

It is the responsibility of the QA department to issue a Corrective Action notice to any
department who fails to turn in acceptable MDL, IDL, or P&A studies.

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.

QA will review and provide the final sign-off that the study meets requirements.

QA will review and provide the final sign-off of reporting limits.

QA will bear the responsibility to maintain the statistically determined control limits and
to ensure that they are within those specified in the reference method.

Laucks Testing Laboratories, Inc.
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~ Operation procedures

6.1 General

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 almost always be assigned by QA but in the absence of the QA Officer may
be assigned by authorization of QA or the Laboratory Director. All studies will use the
SAM client code QC Officer in order to bener track them at a later date.

6.2 Instrumental Detection Limits (IDLs)

6.2.1 It is rarely necessary to perform actual IDL studies except for metals analyses. For
metals analyses, they are performed Quarterlv 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 determine
appropriate MDL spiking levels, it is strictly prohibited to compute the actual MDLs
based on IDL determinations. The following guidelines are provided for several general
class of analyses, regardless of whether an IDL is required for 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.

6.2.3 Actual IDLs studies are performed according to the CLP SOW by analyzing 7 replicates
of low-level standards made up in the same matrix as all standards and not including any
processing steps that would not ordinarily be performed on standards. The levels of those
standards should be estimated'from manufacturers detection limit specifications.

6.2.4 IDLs should be performed under the same instnnnental conditions as will be used to
perform actual analyses.

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

• Laboratory ID number
• Analyst who performed 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
• Detennined 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

•

•

6.2.6.1 The EPAlCLP SOW for metals requires that the IDL study be run on 3 non-consecutive
days at least 7 times each day. It is prepared from an acidified aqueous standard solution
made up at 3 to 5 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 Excel, this is
the =STDEVO calculation. Ten percent of the calculations mustbe manually verified in
order to demonstrate that the spreadsheet calculations are accurate.

6.2.6.2 If other spectrophotometric method IDLs are established by analyzing standards 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 determination ofMDLs. It is
standard laboratory procedure to perform an MDL study (see section 6.3) approximately
annually for almost all routine methods of analysis, regardless ofIDL frequency or other
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 the study repeated.

6.2.8 Gas ChromatographylMass Spectrophotometry

6.2.8.1 Mass spectral identification criteria are key in selecting 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 the IDL
study to be valid.

Laueles Testing Laboratories. Inc.
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6.3 Method Detection Limits (MDLs)

6.3.1 MDL studies 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 MDL studies 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 an MDL 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 infonnation (not necessarily in this order). This
will be accomplished by using the MDL database report plus an MDL Infonnation Sheet
(See Appendix 2).

• Laboratory ID number
• Analyst who perfonned the preparation,
• Method number of the preparation (where applicable)
• Date(s) the study was prepared
• Method number of 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 instrument; this cannot be

a data "channel" from the computer system but must distinctly and uniquely identify
that instrument.

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

• Mean
• Detennined MDL
• 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 MDLs with their current Reporting Limits (RLs) to ensure
that they are no higher than the RLs. In fact, in most cases the MDLs should be
demonstrably lower than the RLs unless there is a: specific request to report down to the •
MDL.
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6.3.6 If it 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 and/or 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 when the RL is close to the MDL

6.3.7 In order to determine the Method Detection Limit (MDL), 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 the actual MDL determination. Methods for making
this determination may include anyone or a combination ofthe following:

•

•

• estimating based on the instrument detection limit (IDL) as determined above or 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 a sample matrix, which is as free as possible
of interference and target analytes, at a level that will result in a sample concentration
equivalent to I to 5 times the estimated MOL.

Note: The CFR states that the recommended concentration 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. Although the analyst should make his/her best effort to spike at a
level from 1 to 5 times the MDL, Laucks considers up to 10 times 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 determined 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 interference
concentrations are not detected at the estimated method detection limit of each analyte of
interest. Interferences are defined as systematic errors in the measured analytical signal
of an established procedure caused by the presence of interfering species. The
interference concentration is presupposed to be normally distributed in representative
samples 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 clean sand. Prepare a
laboratory standard containing all analytes of interest at a concentration which is at least
equal 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
analyses where even clean sand cOlltains levels of some metals which exceed the lOx
acceptance criteria. For such analyses, reagent spikes are used containing only the
digestion/preparation reagents. MDLs on other matrices will generally only be performed
upon specific client request.

6.3.10 Calculation of recovery statistics

Note: All values are used without correcting for native concentration. 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.

6.3.10.1 The sample standard deviation is calculated as follows:

s=
Iex-xY

n -1
where:
s is the standard deviation estimated with n-l 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 / statistic is determined for (n -1) degrees of freedom at the 99%
confidence interval (CI). A Student's / table for the 99% CI is provided in Appendix 1.
For most data sets, using n=7 sample readings, the / value is 3.143.

•
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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 sample. It is
inappropriate 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 current MDL database will not accommodate the calculation.
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%CI *S

where:
t 99%Cl = the Student's t value at the 99% confidence interval
s = the sample standard deviation as calculated above

6.3.10.4 The MDL, standard deviation and 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 0.2 ml 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 COD, etc. Karl-Fisher moistures would 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 MDL 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 sample 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 analyses, 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 Reporting Limits

6.4.1 Reporting Limits are generally determined in one of four ways:

• Administrative decision
• Set equivalent to the Practical Quantitation Limit (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 can be obtained on a consistent and reliable basis. Values obtained
from statistical determinations of MDLs, for instance, cannot always be confirmed by
spectral identification, pattern matching, standard response, or analytical spike recovery.
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 quantified. Administrative
decision may also be considered to be a part of the PQL option.

6.4.3 The PQL option is set as a factor times the MDL. This factor may either be set forth in
the published method or it may 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
MDLs are re-determined unless the MDL changes 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 MDL
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 determine 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 of method 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 editthe approved limits are QA, LIMS system administrators, and the
Technical or Laboratory 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 the CLP 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 with 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 10 the contrary must be well documented and in direct
consultation with QA and laboratory management.

6.5.4 All P&A studies must be turned in to QA after having undergone supervisory or senior
analyst review.

Laucks Testing Laboratories, Inc.
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• Laboratory ID number
• Analyst who performed the preparation
• Method number of the preparation
• Date(s) the study was prepared
• Analyst who performed 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 "channel" from the computer system but must distinctly and uniquely identify
that instrument.

• Spike level
• Measured concentration of the 4 replicates
• Standard Deviation of the recovery tabulated against the published QA Acceptance

Criteria Table, where available
• Average recovery tabulated against the published QA Acceptance Criteria Table
• Concentration Units •
• Analysts signature & date signed '
• Supervisor or senior analyst review signature & date signed

• Raw Data

6.5.6 The mean recovery and acceptance limits must meet the criteria given in the QC
Acceptance Criteria Table at the end of each of the determinative methods, when
available. Where criteria are not available Laucks may use internal acceptance criteri~ or
defer to a similar technical method with P&A criteria and use this P&A criteria as
guidance in establishing performance criteria. In the case of organic 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 achievable on a
routine basis even by skilled staff. In this case. the laboratory (senior staff in conjunction
with QA) may determine its own acceptance limits.

6.5.7 Blank spike analyses are the commonly accepted P&A evaluation. In most methods
where criteria are defined, 4 replicates must meet method-specified criteria for the
laboratory to be considered capable of adequate performance.

6.5.8 The individual analyst must be able to analyze four replicates and meet laboratory blank
spike control limits to be considered competent to perform the applicable analysis. For
purposes of the P&A study, the analyst may be considered qualified if90% of the
analytes in a multi-analyte analysis meet laboratory criteria as long as all analytes meet
the default method-specific criteria.

Laucks Testing Laboratories, Inc.
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6.5.9 For the laboratory to be able to claim routine performance within specified limits, all
analysts performing an analysis must be capable of that level of performance.. All
analysts must be routinely capable of performance 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 control limits for evaluation of data. If no such
limits exist, the laboratory may elect to use specified limits from a similar method or may
set default limits at the laboratory's discretion. These limits may be from the precision
and accuracy study for that method. The determination for the suitability of setting any
default limits not otherwise specified in a reference method is at the discretion of QA.

•

•

6.6.2 During the routine course of analysis, blank spike or laboratory control samples (LCS)
and in many cases matrix spikes and matrix spike duplicates (or sample duplicates) will
be analyzed. Spiking will occur at the levels specified in the respective methods where
available, but will 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 determination of statistically-based control limits. These control limits
are hased on 3x the standard deviation ofre<;overies (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 minimwn, the control limits will be updated annually on a
preparation/analysis/matrix specific basis. The nwnber of data points and spiking levels
used to obtain the new limits must be documented when forwarded to QA for approval.

6.6.5 If purchased from a commercial vendor, vendor-supplied control limits for a control
sample will be considered adequate for default control limits if they are within the limits
specified in the reference method. In addition, if the material is readily available and its
composition does not change with every purchase, the laboratory will develop internal
limits for that material. These limits mayor may not be within the vendor-supplied limits
but they mm.t be within the method-specified limits.

6.6.6 In general, 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 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.
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laboratory may be demonstrating adequate performance'on the control material in 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 spike duplicate 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 long as control sample
limits are met.

6.6.8 The laboratory may be called upon to utilize control limits specified in a method or in a
specific contract as designated in the LIMS ProjQC database or supplementary
paperwork. The laboratory's overall 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 control 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 particular project, if the laboratory exhibits exceptions to the method or contract
specified criteria, appropriate corrective action inust be taken. Should routine laboratory
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
flagged. Where appropriate, corrective action may still be taken at the discretion of QA.

1.... Reports

7.1 Data Package Organization

7.1.1 All work, with the exception of control limit computations, 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.

7J .2.1 Data files are prefaced with a copy of the summary report containing all ofthe elements
previously noted in this SOP. Where laboratory database reports are available, a copy of
the database 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 2 3M3
8 7 2.998
9 8 2.896

10 9 2.821 •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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form along with the supporting raw data.
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Analyst: _
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Preparation:
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Preparation Method: _

Preparation Date: _

Cleanup Method(s): _

Review:

Analyst's Signature: _

Supervisor's Signature: ----------------

QA Approval: ~ _
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1.1.1 The purpose of this SOP is to define the method(s) used to check and document the purity
of the major solvents used for trace residue analysis at Laucks. The solvents being tested
are methylene chloride, acetone, and hexane. Specific techniques and equipment used for
operations such as concentration and solvent exchange are not addressed in this
document.

2. Equipment List and Reagents

2.1 Equipment and Reagents

2.1.1 Other Glassware, reagents and equipment as delineated in the methods specific to the
described task.

3. Safety precautions and Waste Disposal

3.1 Safety Precautions

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 acetone 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 a well ventilated
area (in or near a hood if necessary) and by using the provided gloves and, if necessary or
desired, respirator masks.

_ 3.2 Waste Disposal

3.2.1 All waste solvents should be disposed in the appropriate waste solvent container, never in
the sink or in combination with aqueous liquids.

3.2.2 Waste segregation and disposal from the point of collection is further covered in the
Laucks SOP on hazardous waste 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;



SOP No:
Revision:
Date:
Page:
Replaces:

LTL-1012
1

4/27/99
4 of 11

LTL-0033 •
of that solvent. A lot is defined as a batch of solvent with 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) in order 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 formally designated as acceptable, enough should be ordered to last
approximately 2 months in order to minimize 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 supply of methylene 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 ofthis 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, Data Handling and Record Maintenance

4.2.1 The Extractions supervisor or designated representative initiates the checking process.
For any month in which any extractions solvent or other reagent QC is performed, a
LIMS workorder is created. When a bottle from a new, previously untested lot of solvent
is received, a sample ID number 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 performed.

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 pesticides/PCBs.
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 checked only for pesticides. Therespective test code 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 final
report and sending a copy to 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 whatever actions are necessary to ensure prompt analysis and acceptance before th,e
last of the acceptable solvent has been used.

4.2.4 The data and report files will be maintained by the QA 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 workorder files.

4.3 Solvent Analysis

4.3.1 Methylene Chloride Acidity

4.3.1.1 0.01 N NaOH - To a 100 mL. volumetric flask, add 10 mls. of .1000 N sodium
hydroxide from the buret of standardized NaOH in 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 solution (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 of phenolphthalein indicator solution (I gm. phenolphthalein/1 00
mls. ethanol). With a Pasteur pipet, add the .01 N NaOH solution dropwise until
the ethanol turns slightly pink. Hold the flask against a white background to
enhance the color. This solution should be prepared immediately prior to analysis

4.3.1.3 Add 25 mls. of the methylene chloride to be checked 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 uL of the 0.01 N NaOH. Swirl to mix well.

4.3.1.5 If the resulting color is pink, the methylene chloride passes (is not acidic). Ifit
does not turn pink, it should be retested, preferably from a second bottle. If it fails

Laucks Testing Laboratories, Inc.
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a second time, it should be rejected 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 under the associated regular
SAM test code, MECLAC. If the solvent fails, residue analysis SHOULD NOT
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 solvent being checked.

4.3.2.2 In all cases, varying amounts of the appropriate solvent is concentrated to 1 mL.
in a Kudema-Danish concentrator. No splitting of the concentrate occurs.
Surrogates are not added.

4.3.3 Methylene Chloride - MeCl2 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 to 1
mL and submitted for analysis.

4.3.4 Acetone - Acetone is used for both ABN and pesticide/PCB analyses. A separate 150
mL. 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 1_.0 mL., which is submitted for analysis.

4.3.4.2 For the ABN analysis, the acetone is blown down to near dryness with nitrogen
and brought up to 1 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 I
mL. as stated and submitted 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 fails (FAIL).

4.4 Data Package Organization

4.4.1 A copy of the signed acceptance fonn along with the raw data is retained by QA under
the assigned laboratory number. The Extractions supervisor keeps a photocopy of the
signed approval sheet in a file in the extractions lab.

Laucks Testing Laboratories, Inc.
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Semivolatile Compounds
Phenol
bis(2-CWoroethyl) ether
2-CWorophenol
1,3-DicWorobenzene
1,4-Dichlorobenzene

. 1,2-DicWorobenzene
2-Methylphenol .
2,2'oxybis( l-CWoropropane)
4-Methylphenol
N-Nitroso-di-n-propylamine
Hexachloroethane
Nitrobenzene
Isophorone
2-Nitrophenol
2,4-Dimethylphenol
bis(2-CWoroethoxy)methane
2,4-DicWorophenol
1,2,4-TricWorobenzene
Naphthalene
4-CWoroaniline
HexacWorobutadiene
4-CWoro-3-methylphenol
2-Methylnaphthalene
Hexachlorocyclopentadiene
2,4,6-TricWorophenol

- 2,4,5-Trichlorophenol
2-Chloronaphthalene
2-Nitroaniline
Dimethylphthalate
Acenaphthylene
2,6-Dinitrotoluene
3-Nitroaniline
Acenaphthene
2,4-Dinitrophenol
4-Nitrophenol
Dibenzofuran
2,4-Dinitrotoluene
Diethylphthalate

Solvent Acceptance Criteria

Total ng 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-methylphenol
N-nitrosodiphenylamine
4-Bromophenyl-phenylether
Hexachlorobenzene

.Pentachlorophenol
Phenanthrene.
Anthracene
Carbazole
Di-n-butylphthalate
Fluoranthene
Pyrene
Butylbenzylphthalate
3,3'-Dichlorobenzidine
Benzo(a)anthracene
Chrysene
bis(2-Ethylhexyl)phthalate
Di-n-Octylphthalate
Benzo(b)fluoranthene
Benzo(k)fluoranthene
Benzo(a)pyrene
Indendo(1,2,3-cd)pyrene
Dibenz(a,h)anthracene
Benzo(g,h,i)perylene

Total ne: in 1 mL.
5000
5000
10000
10000
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
gamma-BHC
Heptachlor
Aldrin
Heptachlor epoxide
Endosulfan I
Dieldrin
4,4'-DDE
Endrin
Endosulfan II
4,4'-DDD
Endosulfan sulfate
4,4'-DDT
Methoxychlor
Endrin ketone
Endrin aldehyde
alpha-Chlordane
gamma-Chlordane
Toxaphene
Aroclor-l016
Aroclor-1221
Aroclor-1232
Aroclor-1242

: Aroclor-1248
Aroclor-1254
Aroclor-1260

.. ~•••1 ~'t

J

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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1.1 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 preparation to the point of use of the working standard. _General
descriptions of documentation of standard preparation may be present, it is not intended to
define the actual method of preparation for each specific method. This is contained in the
applicable analytical method SOP. The way in which these standards 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 performing this method must have demonstrated the ability to
perform the described procedure of documentation.

1.2 Definition of Terms

1.2.1 Standard or Reference Material: these items are defined as any solution of an analyte at a
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 standards.

1.2.2 Shelf Life: The period of time a solution my be held under proper storage conditions
before it is no longer considered valid. Materials which have exceeded their respective shelf
lives must not be used for quantification purposes.

1.2.3 Expiration Date: The date after which a standard solution is no longer considered valid for
quantification purposes. Such a standard is defined as having exceeded its shelf life. Although
the expiration date does not either guarantee that a standard is still good if the current date is
prior to expiration or that it is bad immediately after expiration, these dates are administrative
and must not be exceeded even by 1 day or subsequent data for all. but qualitative analyses will
most often be considered invalid on this basis alone.

2. Equipment Lists and Standards

2.1 Equipment

2.1.1 Equipment and reagents necessary for the preparation of any specific solution.

Laucks Testing Laboratories, Inc.
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2.2.1 Standards as specified in each analytical SOP.
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2.2.2 All standards must also be verified both qualitatively and quantitatively in order to satisfy
EPA requirements for traceability. This may be accomplished by either (1) purchasing solutions
which have been fully documented by a commercial vendor, or (2) following the recommended
steps for traceability as outlined in toe CLP Organic statement of work, OLM04.2, Exhibit E,
Section "5. Note: The latter method is not typically used but is allowed ifnecessary.

2.3 Standards Logbooks

3. Safety precautions and Waste Disposal

3.1 Safety Precautions

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
SOP on Hazardous Waste Disposal.

4. Operation Procedures

4.1 Preparation of Organics and Inorganics Materials

4.1.1 General consideration in standard preparations include:

4.1.1.1 Determine volumes and aliquots required using the concentration calculations in
Appendix 1.

4.1.1.2 Choose volumes and aliquots which minimize the number of intermediate dilutions
required to obtain final working concentration considering:

• The inherent measurement error, i.e. no aliquots less than 20% of the volume
of measurement device whenever possible.

• The ratio of solvent:analyte

• The amount of solution left over for disposal.

Laucks Testing Laboratories, Inc.
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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 laboratory are prepared
with methanol or acetone.

4.1.2 Proper Syringe/Pipette Tec~ique

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, choose volumetric pipettes only for the exact amount to
be measured.

4.1.2.3 Always rinse a syringe (organics) at least 3 to 5 times with the appropriate solvent
in between measurements, an.d 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 may be 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
the solvent without touching the 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 from neats, the following steps should be taken.

NOTE: 99.9% of the time, stock standards will be prepared WEIGHT per Volume.
DO NOT use Volume measurements for liquids unless EXPRESSLY TOLD
to do so by your SUPERVISOR.

Laucks Testing Laboratories, Inc.
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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 neat is weighed, to 4 significant figures, directly into the volumetric flask and
the weight is recorded (to 3 decimal places for volatiles, one less than actually
weighed in order to aCC5>unt 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 components other than volatiles, the volumetric flask is filled about 3/4 full
with dilution solvent and shaken until analyte is completely in solution.

• Ifthe analyte will not dissolve, the stoppered volumetric flask should be
sonicated in the sonic bath or thoroughly mixed with a vortex mixer until it
does dissolve. (Because sonication heats the solution slightly, the solution
should be allowed to cool before dilution to the 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. Do 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 three times after diluting to the
mark. The solution in the neck of the flask is then discarded before use.

4.2 Traceability Documentation for Org~ics and Inorganics Materials

4.2.1 As this SOP is being written, Laucks is transitioning from one standards tracking system
which combines some electronic records with a mostly manual paper 10gb!Jok system to another
system which primarily uses an Access database and is incorporated into our ongoing new Lab
Information Management system (iLIMS) implementation. This SOP attempts to address both
systems since elements of both are currently in place. In some cases, the systems may be both in
use concurrently until everyone is assured the new database system meets their needs.

4.2.2 All organic neat standard materials are logged into the new iLIMS 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 currently logged directly into the

Laucks Testing Laboratories, Inc.
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4.2.3 All standard, spike, or surrogate mixes which are diluted solutions, whether organic or
inorganic in nature, are either logged into the database or directly into the appropriate standards
logbook. The exact process for any area of the lab is currently changing from the logbook
system to the database system and t~~ schedule is different for each area.

4.2.4 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 mise - EX#

• Technicon & Lachat Analyzers - TE#

• IR Oil 'and Grease - IN#

• Ion Chromatography - IC#

• TOC/TOX - OC#

NOTE 1: # in the above table indicates a sequential number, beginning with 1, 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.

4.2.5 All purchased stocks and subsequent standard preparations must be recorded in the
appropriate database or log-book.

4.2.6 Upon receipt, each purchased neat material, stock, intermediate or working solution is
entered into either the database or a standards log-book and assigned a unique LAUCKS

Laucks Testing Laboratories. Inc.
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identification number. The information entered in the database or standards logbook must
include:

• Analyte(s) name and vendor product ID (vendor ID must be given to
unequivocally identify exactly what was used).

• supplier name
-

• supplier lot number

• concentration and/or purity

• preparation date

• expiration date (either vendor supplied, the analytical SOP or determined from
the shelflife table in Appendix 2, in order of preference)

NOTE: In the case of any solutions which are supplied without an expiration date, the date
opened and corresponding expiration date will be added when the standard is opened based on,
in order of preference, the analytical SOP or Shelf Life table in Appendix 2.

4.2.7 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 container more than once) and expiration
date (if not already on the,label). The accompanying vendor Certificates of Analysis, Purity or
Authenticity are labeled with the 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.

4.2.8 Every prepared stock, intermediate or working standard solution is entered into the
database or standard log-book and assigned a unique LAUCKS ID number. The logbook entry
must include the items detailed in section 4.2.10. The database numbers are determined
automatically and do not require this system. Each material must be labeled with:

• LAUCKS ID number

• Standard name

• Concentration

• Solvent/Diluent

• Technician's initials

• Date of preparation

• Expiration Date

4.2.9 Examples of typical standards lo.gbook entries are provided in Appendix 4.

Laucks Testing Laboratories, Inc.
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4.2.10 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 semivolatile mass spec standard

• 2- solution was logged into standard book #2

• 77- page number on whicl} solutio~ has been recorded

•. 2- this denotes the second entry on page 77

4.2.11 All discrete measurements made during a standard preparation must be recorded !n the
logbook/database, specifically, weights aliquots and final volumes.

Other pertinent data to be entered in the log book are as follows:

• Standard Name

• Parent material and concentration/purity

• Solvent/Diluent standard is prepared in

• Type of standard being prepared (i.e. inter-mediate, spike, working, calibration)

• Final concentration

• Date prepared/opened

• Expiration dates

• Analysts initials

4.2.12 The Laucks internal working material ID must 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 of typical bench sheets with standards references.

4.2.13 The iLIMS standards database assigns a unique number using a different nomenclature
but the required information about the standards is essentially the same.

4.3 Storage of Standards and Reference Materials

4.3.1 Organic Standards and References Materials

4.3.1.1 Store in vial or bottle which minimizes head space.

4.3.1.2 Use amber or clear glass, screw tops with Teflon-liners when required, and store at,
in order of preference, the temperature referenced in the analytical SOP or the
temperature detailed below, in the assigned refrigerator.

Laucks Testing Laboratories, Inc.
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4.3.1.3.1 All standards solutions should be stored in the VOA freezer at -lOoC to -20°C.

4.3.1.3.2 Most volatile standards are stored in the original ampules until used.

4.3.1.3.3 Standards are transferred to Mininert vials with Teflon lined septa for daily use
and stored in the VOA freezer. When the standards are transferred, the
information is recorded in the GCIMS Volatile Standards log book (and/or the
iLIMS database).

4.3.1.4 Other Volatile Standard Solutions

4.3.1.4.1 Some standards need to be prepared in the lab. Stock solutions are diluted using
high purity MeOH.

4.3.1.4.2 To insure stability, standard solutions should be sealed in amber glass ampules

4.3.1.4.3 Rinse unsealed ampules with clean MeOH and place in oven to dry.

4.3.1.4.4 Cover ends of ampules with foil.

4.3; 1.4.5 Dilute stock solution in high purity MeOH in a volumetric flask.

4.3.1.4.6 Mix gently.

4.3.1.4.7 Partially fill ampules with solution and recap with foil.

4.3.1.4.8 Use CO2 to cool ampules until crystals form on sides.

4.3.1.4.9 Heat end of ampule with acetylene flame until glass begins to soften.

4.3.1.4.10 Gently pull end until seal is formed.

4.3.1.4.11 Label ampules and store in freeze~.

4.3 .1.4.12 Record the information in the Mass Spec VOA Standards Log Book (MV) or
iLIMS standards database.

4.3.1.4.13 When standard solutions are used they should be transferred to Mininert cap
vials with Teflon lined septa properly labeled as previously discussed. The vials

.are stored in the VOA freezer until discarded.

4.3.1.5 Semivolatile Standards and Reference Materials

4.3.1.5.1 All standards solutions should be stored at a maximum temperature of 4 degrees

C (± 2 degrees). Refer to the analytical SOPs for details as some analytes may
drop out of solution if at cooler temperatures..

4.3.2 Inorganic Standards and Reference Materials

Laucks Testing Laboratories. Inc.
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4.3.2.1 All metals standards are kept in a cabinet in the metals analysis lab. This is at
room temperature. Expired standards that are kept for qualitative purposes are kept
in the same room, in a different cabinet. 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 dedicated 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 a parent 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/or
iLIMS standards database and the expiration date for all resulting child materials
must also be entered into the logbook/database 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 instance, if a stock solution is prepared from 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 shelf life 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 purposes only.
The standards logbook must be edited to reflect this status and an additional label
must be placed on the standard. This label must be bright in color and must clearly
indicate that it is· to be "Used for Qualitative Purposes Only".

5. Standard Verification

5.1 Criteria

Laucks Testing Laboratories, Inc.
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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 analytical run (such as confirmation by another
standard from an independent source). Criteria for standards acceptability are in many cases
defined in individual SOPs. In instances where they are not so defined, acceptability criteria
compared to an independent source are:

• 80%,- 120% for organics

• 90% - 110% for inorganics

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, ALWAYS include the units (mg, ml, etc.) in
your calculations. --

Example Calculations of Standard Concentrations:

Weight of Neat Material:
Volume of Solvent:

0.2500 gm
10 ml

To Calculate Concentration in mg/L (ppm):

1) Calculation in Steps.

• A)

B

C)

0.2500gm* 1000mg = 250mg
1.0g

A.l) Adjust the 250 mg for purity,

i.e. if purity =90%, 250 mg x 0.9 = 225 mg

If the % purity is.::: 97%, it is considered 100% pure for standards calculation.

lL
10mls* = O.OIL

1000mls

225mg ~ 22500m / L
O.OIL g

•
2) Calculation as a Single Step.

0.2500gm *0.90(purity)* 1OOOmg * 1000ml = 22500mg / L
10ml Igm lL .

Laucks Testing Laboratories, Inc.
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Fe = W *P* Conversion Factors
FV

where;

W = Weight of neat material (g)
FV = Final Volume (ml)
P = Purity (%/100)
FC = Final Concentration (mgIL = ppm)

2. Intermediate and Working Standards (Standard Dilution)

(FC)(FV) X 1000 = (AV) (PC)
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where;
FC:
FV:

1000:
PC:

AV:

Units:

Final Concentration(s) in standard desired. Units=Jlg/mL.
Final volume of the prepared standard. Units=mL.

Conversion factor from mL to JlL
Parent Concentration (standard normally containing high concentrations

and is diluted to desired final concentration). Units = Jlg/mL.
Aliquot Volume of parent standard required to achieve final
concentrations desired.

JlL (microliter).

a) Neats to ,Stocks

Purity*I,OOO,OOO* W =Fe
FV

where;

1,000,000 = Conversion factor from gram to microgram
W Weight used in standard piep (g)
FV Final Volume (ml)

FC Jlg/ml = ppm = mg/L

Laucks Testing Laboratories, Inc.



Purity = % Purity/100

For Example: 100% =purity of 1.0
86% =purity of 0.86
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If the % purity is 2: 97%, it is considered 100% pure for standards calculation.
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Shelf Life Guidelines
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NOTE: *IN NO 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 shelf life will not exceed 10 years materials from the date of receipt for
inorganics 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 intermediates shelf life will not exceed 1 year from the date opened.

* 3. Listed time is maximum. Specific shelf-life criteria are detailed in the individual SOPs.

.TYPE OF STANDARD
Purchased Neat
Purchased Stock Solution
Prepared Stock Solution
Intermediate 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· IS A GENERAL PROTOCOL. WHERE POSSIBLE, VERIFY THE
INTEGRITY OF THE WORKING STANDARD 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.

Laucks Testing Laboratories, Inc.
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CLP OLM04.2

10/92 Low Cone.
CLP

SW846
8260B

Stock Standards: 6 months or sooner.
Gases & reactive compounds: 2 months
Secondary standards: 1 month or sooner for gases & reactive compounds,
e.g. styrene
Other purgeabJes: 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 if recommended by'manufacturer. Once
opened, expiration dates above apply.

Aqueous standards: 24 hours at 4°C or·1 hour at room temperature; 12
hours if stored on autosampler.
Opened stock standards: weekly
Aqueous standards: 24 hours.
Stock Standards: 6 months or sooner
Gases stock 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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ILIMS Standards Database Screens
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The following screens are provided as examples only. Actual use and operation ofthe database
are described in the users guide.

Laucks Testing Laboratories. Inc.
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New Std I
Expired: r ~eIect Stetl

locatiml921 ..:.J
DiscllIr~y. r Discarded Date: ...------.;;=

Mm ..l.Ye~rljoln~ Ana~tesI~. ';
This atanclard ,ecord is locked and cannoI be edited.~r~~

T~: 'Neat if ":';<~lf~
St~dHeme:' Benzola)pyrene

D~e Prepared (R~. '02/1011997

Expires:102/1 0/2002

Dept .'NEAlS 2J
. SoIYn:
S~Lot: '1;'"-----....;,
FnaI~: ·1 mI

Lebel Conc,: I...-----QA test date: I;...--------
QA approve; IAldrich

;-----="~----_ ..........;..;;;,;.;;;;;
Commerts: Stored at 921

~tdID: I_

View expiredNext View:

NEATS N271 Benzo(a)pyrene

Standard Inde~
- --

MsSEMl' AAE020 Aniline.. '.
MSSEMJ AAE019Pyridine
MSSEMI . AAE016' Benzylllllcohol 2000 . .
MSSEMIAAE0178enzoic llICid
M,SSEMI . AAE016 N-Nllrosodiphenylllrr
MSSEMJ... AAE015 TCl8enzidines
MSSEMJ'AAE014 . ClP Seniivolaliles Ct
MSSEMLAAEo13 CLP Semivolatile Cali .
Mssa.iL' AAEo12 semi'icilalUe Internal .
MSSEMI. 'AAE01 0 .5emivolatile IntemaI .
NEATS; .N43" . Trans-nOnlllch/or
NEATS . N31· ·•.·1 ~,4-Trimethylbenzi

NEArs': NJOAnlli!le' .
NEATS N29 . AzoBenzene

NEATS '.' N27 a,a-DlchJorotoluene .
NEATS • N261' '.'Cyciohexanone .
NEATS.· N256 Bromochloromethal'\l '...

Current view: ell

LAUCKS STANDARDS DAiABASE Version 1.2

•

•
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."

(For Neata only), PIny (%~ 197

,..' Venda Cat No: "-81-,0-08-.0--

.--' "BOttle Size: 11 gm

'BoicNo:: 10

Viel!l expired

Standard Inde~
. - -.

"ext View:

NEATS N271 Benzo(a)pyrene

i
I
I

NEATS N27. . ,a,a-Dichlorotoluene II

NEATS ,N261 Cydohexllnone
NEATS N256, Bromochlorometh~y• II" .I'\C&" ....~..... -a..a-. .
~ :' .ill .__

LAUCKS STANDARDS DATABASE Veraion 1.2 New Std I
~-:-:::.-==:=:::::;Current view: aI .sid 10: IN 271 Expired: r Select Sldl

~~~rlsOln P!epJAnaI~les InA ..
MSSEMI AAE02O.~ 4.This atandard record ia locked end cannot be edit~ ~··l,?·MSSEMI· AAE019 Pyr\dile

'. ,~:~,:= =~ =~:c='2000-.:J' Vendor. IfDJitD 11:~ ..~;l:
MSSEMI AAE016 N-NitrOSOdiPhenylaJT--1 Vendor Lot: . 105522AR .MSSEM/·AAE015 TCl Benzidines :'.,
MSSEMl·:" AAE014' ClPsemivolstDes ~. .
MSsEMJ .AAE013 CLPSemivolatile CaD ..
MSsam' AAE012 SemivoIatile Internal
MSseMI"AAE01l;!.SemlvolatiJe Internal .
NEA1'$ 'N43 Tr~-nonachlor .
NEArS ,N31. 1.2,4-Trimethylbenzl!ilEATS .... N30. Aniline .,
NEATS' . N29. ,&,zOBenzene

•
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c, . ...
',.
..,,::
,,:' ".

~ ". .

3 __Oldett Parent Exp!alicn:'
I 07/14/2000

Vie~ expired

Standard Inde~

t~ext View:

MSSEMI AAE025 ABN 25

~uns STANDARDS DATABASE Version 1.2 . New StdlfdltlPlcg; Report I
Current view: .. ,Std 10: IAAE025 Expied: ~ Select Stetl. . 3.:topy I' .

.Main.J~~or. ·SolnPIep lA-n~.M~_RA-,-.J __._·_'_",....,.',-;-:~'~ .
MSSEMJ AAE032 Semivolatile nternal -1 '===.--J. AnalytCsllinoc.;cs!l;·
MSSEMI AAE023 SerriivolatWes Basel I' Stock 10 /unourit'Uaecf 'Uniti .
MSSEMI .AAE022 Semivolalile Acids S . 125 uL
MSSEMJ AAE021 EPACLPSCNVOUM .-.--------.---.~---~---.------- 10 uL
MSSEMI. AAE020 ·Aniline ..
MSSEMI AAE019 Pyridine
MSSEMI AAE018 Benzyl alcohol 2000
MSSEMJ AAE017 Benzoic acid
MSSEMI AAE016 N-Nitrosodiphenylarr
MSSEMi AAE015 TCL Benzidines
MSSEMI AAE014 eLP Semivolatiles Q .
MSSEMI . AAE013 CLP Semivolatile Cali
MssEMI AAE012 Semivolatile Internal
MSSEM!' AAE010 Semivolatile nternaJ
NEATS N43 Trans-non8Chlor

1U~~~_._ .._.~.=..:_~.:=:.=-;

•

•
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NewStd

Expired: P' Select Stetl

ViCl!l' expiredNext View:

Standar d Inde~ . .

MSSEMI AAE025 ABN 25

MSSEMJAAE032 Seniivolatilelnternal~
MSSEM1 .AAE031 .semivolatile Internal I

MSSEMI: '.AAE024 .A8N200 Stock
MSS~ 'AAEQ23. seinlvolatilles Basel Anal,te rIINs! Corie"-'"
MSSEMI 'AAE022 s8mivolatUe Adds S . • MiMMlwm .__. .__1-'2=5'--.---:- _
MSSEMI AAEQ21. EPA CLP SO'W 0LMl Acena hlb~~ __..__ .._... __ .._._... "'_'_ .____ ~~ _
MSSEMJ AAE020 Aniline Anlhra~~ne ._. _.. .. ... . ._1.~ _
MSSEMI·A.AE019 PyrIcine . ..' ,. '.:' Azobenzene 25
MS$(J AAeo18 BenzYt aIalhoI2000 . ~~~i~~;;-lh;~~~~e::-=__·~·:~.·:_ ..·_~:__=:~-· 25----:--_· _

·§EEMI':~.:.:;.AAE01AAE01~·AE01;4:··:.···.·.·.·~CLP··CL..·.. ·..·.• ·semiv·Beh%ldlne$.~.··..acid,~•.•.s.>:~.··•..•..::•... :;~~,.; ::~~l~:~lhe~i=-~=~.~::·. __-~:_-_.-.. _-_-_+_=';~:.---·----
. .; .~~~oJg8j)~ryJ~~_. __ . _. ?~__.. _

." Benzo k)f1uoranlhe_ne _.__ .__. __m .I'.~5
MSSEMr 'AAE013.CLPS~CalC . B I Ib I hlh I t 25. ".' . __l!~n~!QI __.~a e ...__ .... __ . .__. . _
MSS~ 'AAEQ12' s8miVolatiIe Internal .... ~f·chlQ.l..Q.elh~.l'J!!!elh~El._ ..__ ..__.....__ __ 2~_. _
MSSEMI.:AAE01 O;semlVolatilelnternal" bis(2 Chloroelhul)elher 25
NEATSN43 Trans-nonachlor '., 2:~~:~~iliiill.:~hL~!~ii~j.~:·.:~:__ ~=,~~:::~ ]5"---_----

. ..B~l?~by.!h~.!<y.I)p.hlha.@!~.._... ......_ .... __._.~- ...

. ~:~!.Pmop.b!l!ly.I. g,~~!l~..~L~~r.._. __.__ -.----.-----l-e25._~.---
Record: H ~ 1 ~ ~I ~. of 90

LAUCI(S STANDARDS DATABASE Version 1.2

Current view: ..

•
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AutoSampler Report Table: SW846 Wed 04-10-96 09:39:45 AM page 1

Table Name: SW846
~e P'~sit i,~ns: 257/300
.~~ Statio~ loc~tion is

--- Rao: ks ---

Autosampler Type: TYPE TJA
QC Positions: 11/19 .. Sets:

r ac k -1, p.~s. -1 .
1

Rack ~

1
2
3
4
5

Type

Aux. (L) Ra.:k
Sampl~ (13mm)
Sample (13mm)
Sample (13mm)
Sampl e (13mm)

Usage

STD/QC/9LANK
. Samples
Samples
Samples
Samples

~Pos Left

1 1
32
7~

75
7S

Analyses/Pos

10
1
1
1
1

Sample Sets·---

Set# Type Prepare? Description Method "P~s Rack# StartPos

1 . N,:- UMC09,UMC11 RE-AS,TL UMASOIL .43 1

Set# Uptake Uptake#2
-------- --------..

No Samples Prepared.

Final

ap(7\l+ As I i.(

J(jO If/lo(lib

Ra.:k #1'-Rc.....
1 1
2 1
3 1
4 1
5 1
6 1
7 1
8 1

('3 ••• 19

Ra,:k #2

1
2
3
4

6
7
8

Net

Sample Name

I C~11 "~"-"4lo-o'

STDoL 104(;"- '+~-O'

STD3 "".;.... ~ b-Ol

STD2 ~...ll~'" -"I II'"' \

STD 1 11 r:: ....... S--0"2,.
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CCV ~e~-5'I-O'

Used)

5",,1.1/10 ...15

1'-'/10-1.>
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-NA-
-NA-
-NA-
-NA-
-NA-
-NA-
-NA-
-NA-

#Used

1
1
1
1
1
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7
6

Type

QC Standard
St.?nd.~rd

St;andar d
Stand~.rd

Standard
Standard
Blank
QC Standard

Pos Row Col Sample Name Set.. #Used Type

1
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3
4
5
6
7
8,

12
13

1
1
1
1
1
1
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1
1
1
1
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2....
.:J

4
5
6
7
8
9
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11
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CRI I 1 M!!'4-"'''-O~

ICSAB 11 ,.,e..·" 2-0>
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1
1
1
1
1
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1..
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1
1
1
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Sample
Sample
Sample

.;.-,

.J. •



CASE' _

LAUCKS TESTING LABORATORIES
ABN GC/MS OPERATIONS LOG

PAGE 48~J -A
31 \819.~ "3CS ::;M~'3I4-\ l>F\ff ;;'M.533~-<-/ IS A . IS B IS CRUN NI fILE NAME ICLIENT NAMEIClIENT SAMPLENI LAB 1.0. " IINJECTION INfOI RT IRESPONSEI RT IRESPONSEI RTIRESPONSE\ LU-tQ5J)\

~ 1HC\'?A-

3 I f~C\~f>
L.\ I HtxW
S I Ht-\?., \
(;, Il-r~yg~

'1- I ~-t\~.3

B I \-\C\CrlL\

-
~

\(,.6, ...."r

D(14mntl)
Vr.6r l'A1L.~

J-

5STT:o'qJ ILt~.A -'\ -( IblS'."(~
~S\D2CD b..(~">-e:t -\ Iloo.~--i".Y!o

l~b~\?ft~C)\JWA.19 b()33ill~ B~\.-I Icnr-"> I
bo3\~ I"-c,vwLA 1 - ~K 1 Ie«)-.-'J> I

- R(c.O 3Ulo-a ()u I : L\ \000.,.." I

- ~(d(}~~-O) II: ~ laJ~ J

- • -Ol DL Il: L\ ,OO,~ I

1\6.lt ~.
/)/ ~~~

7~·7
./.

/

II.;J.~ 159)15" I,'-\.Cft 1\ S'13CD I~O. ~~ Iloqt6?S-
II. 1.9-1 5~ 10{) Ill{ ~~ Ifo9403 12D.l.(211Q),{b~
l\. Z3> ISg\39 h4.~ Il~ loT l;1o.lf3Iq,\'3()~
n,14 ISS'll1> 114.Ofi I ISS ~"IAO.4'-\ I,f':lo~\~
I \.2.L.t IS-2~L.J I,y ~'61 '~2 I~. ~4Ilc70-=J J
'l.~(.' "~q~ 114~ l(fo~5b~ bO.4~llo~ \
l ,.~LJ IfJ3~~ ~~~rJ fT?JtCCD I~. ~b1/0&z \.~

....v
~

/F

<•.--..

... ;,./
7-7

.-

•



".;.~! ~...
,. '

LACCKS TESTING LABORATORlES INC.
Seanle. Washington

SOP #:LTL-I017

Title: Internal :\udit Procedures

Revision history:
Number D~ltc

000 51/3i93
00 1 3/3/96

•

•

() /
/ • I I

Wrinen by: i.~7Jj
Ham Rombcn! r·. - ! .

v

Approved by: I::~ .~.",- ·7 /C::~~
Karen 1. Katz. Laboratory Director

Date:
--=-''---=;f-L~-

Date: 3/iIe; i-
I 7 '



Table of Contents

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-l 017
1

3/3/96
1. of 15

000
,

1. Introduction and Scope 3
1.1. \tlethod Description 3
1.2. Discussion 3
1.3 Documentation and Frequency 3
l.-L Detinition of Terms 3

2. Responsibilities 5
3. Safety precautions 6

3.1. Safery Precautions 6
4. Calibration and Quality Control 6
5. Operation procedures 6

5.1 Gener:ll 6
5.2 A.udit Planning 6
5.3 .-\udit Performance 7
5.-+ .-\udit Report 7
5.5 A.udit Closure and Follow-Cp 8
5.6 Records 9 •
5. i .-\udit Discrepancy Tracking 9

6.1 References 11
Appendix I 12

.-\udit PI:ln Fonn 12
A.ppendi:\ II 13

.-\udit Finding Report Form 13
Appendi:\ III 14

Area Names 14
::\ppendix rv 15

Finding Type 15
~

•
Laucks Testing Laboratories. Inc.



•
1. Introduction and Scope

1.1. Method Description
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1.1.1. The purpose of this procedure is to provide instructions for planning, performing and
reponing QA/QC audits within the laboratory.

1.1.2. This method is restricted to use by. or under the supervision of personnel experienced in
the technique described.

1.2. Di~cussion

An Audit of the facility is performed for [he following reasons:

1.2.1 To det.ermine that contracrual and regulatory obligations are fulfilled.

1.2.2 To determine that procedures and standards are being followed. and to insure good
laboratory practice. These audits will include. but are not limited to the refrigeration unit
temperatures. logbooks. balance calibrations. data. and standards traceability.

1.2.3 To establish that quality assurance objectives are met. including holding times. use of
appro\'ed :.In:.llytical methods. and stated objectives for precision and accuracy.

1.2.4 To serve as a management tool to evaluate appropriateness of quality assurance policies.

1.2.5 To identify potential or actual deficiencies for the purposes of evaluating compliance with
requirements J.I1d providing the means for correction.

1.2.6 To determine that records are-lprepared and maintained as required.

1.3 Documentation and Frequency

Documentation required is specified in the text and the frequency shall be as required by the
QA :Vlanager. but at least one technical audit shall be performed annually for each
department. This audit may take place in parts. with additional and more extensive audits
being scheduled as deemed necessary.

lA. Definition of Terms

1A.3 This section detines tenns and acronyms as they are used in this SOP.

Laucks Testing Laboratories, Inc.



1.4.4 SOP: Standard Operating Procedure

1.4.5 QA: Quality Assurance

1.4.6 QC: Quality Control
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1.4.7 Audit: A plann~d and docum~nted activity performed to determine by investigation.
examination. or ~\'aluation of objecti\'e evidence the adequacy of and compliance with
establish~d prOI.:~dllr~. instruction. and other applicable documents and the effectiveness of
implementation. An audit should not be confused with surveillance or inspection activities
performed for the sole purpose of process control or product acceptance.

1.4.8 Auditor: Any indi\'idual: \\'ho performs or assists in the performance of any pan of an
audit. ilKlllJin~ re:chnil.:JI sp~cialists,'

lA.9 L~ad .-\udit0r: .-\11 individual who is qualiried to organize and direct an audit. report audit
findings. and evaluate proposed correcti\'e actions.

lA.10 Finding: Departure from appro\'ed procedures. program requirements. or other applicable
docume:nb that ha\~. 0r in th~ immediate future could reasonably be expected to have, an
adverse effect on rhe: adequacy or etTective implementation of the Laucks QA program. This
would b~ ranked as J critical discrepancy in the audit report.

1,'+.11 Deticiency: Departure from approved procedures. program requirements. other
applicable donlments. or good management practices that. if not corrected in a timely
manner. could reasonably 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 report.

~

1.4.1: Dis-:repaIKy: Departure from appro\ed procedures. program requirement, or other
applicable dOl.:um~nts 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 R~commendation: An obsen'ation or advise given to enhance current practices by any
individual or department of the Laucks QA program. This would be ranked as a
recommended item in the audit report.

Laucks Testing Laboratories. Inc.
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2.1 It is the responsibility of QA personnel. the auditor and audit leader to perform an audit
according to this SOP and complete all documentation required for review.

2.1.1 QA \lanager is responsible for the following:

• Appro\'ing each detailed audit plan

• Concurring with the adequacy of each audit report

Issuing the audit report

Tracking audit status through final closeout

2.1.2 If an audit te:.lm is used. the follo\\ing responsibilities fall upon the Audit Team Leader.
If an audit team is not used. the toil0wing responsibilities fall to the QA Manager:

Developing the detailed audit plan

Conducting pre-audit and post-audit conferences

Supenising the conduct of the audit

• Preparing and signing the audit report

2.1.3 :Ybnagement of audited departments is responsible for the following:

• Providing reasonable and tim~ly access to personnel. facilities. and records, as required to
support the audit process

Providing timely 3!1d 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 andrepons are to be performed by personnel in the laboratory 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-otf of each Audit Finding Report may be performed by either the QA

Manager. Lab Director or department supervisor or designee.

3. Safet'" precautions

3.1. Sat~ty Precautions

3.1.1. Auditors must adhere to the general laboratory health and safety policies during the
course of the audit.

3.1.2 Protective eyewear must be worn in all applicable locations at all times during the course
of the audit.

4. Calibration and Quality Control

Not appl i.:Jbk

5. Operation procedures

5.1 General

5.1.1 A.udit personnel may be selected and assigned audit responsibilities commensurate with
their training and expertise and the special nature of the activities to be audited.

5.1.2 Audit personnel are independent of any direct responsibility for performance of any
activity \\hich they will audit. Pfrsons having direct responsibility for performance of the
activities are not involved in the selection of an audit team.

5.1.3 Audit team members shall have received appropriate indoctrination and training for
auditin:;.

5.2 Audit Planning

5.2.1 The Q.-\ Manager. or designee shall develop an audit plan which shall be the basis for the
audit. The audit plan is documented on Audit Plan Form (Se Appendix I).

•

5.2.2 The Q.-\ :'vlanager shall develop an audit checklist appropriate to the activity or area being •
audited. The checklist should contain auditable requirements extracted from the QA Manual,

Laucks Testing Laboratories, Inc.
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applicable SOP's or guidance documents. such as EPA SW846. Checklists are designed for
each Department bv the QA Manager and can be accessed by the QA Department... ~.... .

5.2.3 The QA \tlanager shall ensure that the checklist provides an adequate means for
indicating \\"hethcr the question is satisfactorily' answered.

5.2.4 Audits are scheduled in a manner to provide coverage and coordination with ongoing QA
program activities.

5.2.5 .-\.udits are schedukd at a frequency commensurate with the status and importance of the
activity" \\"ithin the audit 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 Q.-\. \lanager notifies the audited department. in writing, prior to the audit to pro'vide
the sub_iecl and scope of the ::Iudit. audit schedule. and audit team members. if applicable.

5.3 Audit Performance

• 5.3.1 The QA \l:m::lger and (\\-hen required) the appointed audit team members shall proceed
through the ::Iudil checklist recording evidence of compliance. discrepancies. or
recommendations.

5.3.2 During the audit. the QA Manager or appointed team member shall use their best
judgment to determine if there is a need to audit at a greater depth than the checklist
indic;ltc:s" If lhis is the: case. the checklist shall be modified accordingly.

5.3.4 Objective evidence is examined. and essential information is recorded. such as the
identitication of specific evidence examined. specific details of discrepancies or adverse
conditions. ::Ind applicable refereices.

5.3.5 The Q_-\. \(anager shall identify each finding. deficiency. or recommendation in a QA
audit report. Findings. deticiencies and recommendations will be listed by department and
sequentially numbered in the QA .audit report.

5.4 Audit Report

5.4.1 The QA Manager or his designee shall prepare an audit report which should address the

following:

• "5.4.1.1 Date and loc:llion (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 team members (when applicable) and the people contacted during the audit:

5.4.1.4 Descripti'on of items. including the rank. type and detail of the audit finding requiring
corrective :lction. The description of the items must be in sufficient detail to enable
investi!.wtion. evaluation. :md correction of the finding. (See Appendix II - Audit Finding- -
Report Forrnl The repon 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 completion of correcti\'e action plans.

5.4.2 The QA \tlanager shall issue the audit repon to the appropriate levels of Laucks
management within four following the audit. This repon shall include a copy of each
finding. deticiency :lndior recommendation.

5.5.1.1 Determine the actions required to correct the discrepancy.

5.5.1.2 Evaluate each discrepancy to determine the root cause of the problem and any generic
implic:nions"

5.5.1.3 Determine the corrective action required to correct the discrepancy and to prevent
recurrence.

•
5.5.1"+ Document cOlTective action :md indicate corrective action commitment date.

5.5.1.5 Sign. date. and return the completed form to the QA Manager within the assigned time
frame given in the audit repon.

5.5.2 The Q.-\ \tlanager shall evaluate each discrepancy/recommendation response. Inadequate
or indeterminate responses shall be returned for reexamination of the problem and revised
correcti\"e 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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5.5.4 An interim status report of ,:orrective action completion may be issued

).).) After \·eritication of corrective action. the QA Manager shall issue a report stating that all
corrective action has been completed and the audit is closed.

5.5.6 If a stalemate 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 Q.-\ \1J.nager shall ensure that the following audit documentation is maintained on file:

5.6.1 Completed audit checklist.

5.6.:2 Audit Report (includes tindings. deticiencies and recommendations).

5.6.':; Correcti\e .\-:tion (response to discrepancies).

5.6A Records pertaining to the completion of corrective action.

5.7 .-\udit Di:;crep~ll1cy Tracking

5.7.1 .-\udi t discrepancies will be categorized to facilitate tracking and trending of recurrent
problems. The categories are as follows:

logbook. \laintenance

Document Cantrol Procedure~s

QC Procedures

Standard Op~rating/QualityAssurance Procedure

Anal;'1ical Method

• Purchasing/Procurement Document Control

• Standards Preparation/Documentation

• Safety/Reagent Labeling or Storage

Laucks Testing Laboratories. Inc.



• Training/Records

Good Laborarory Pral:tices

• Oth~r

5.7.2 Explanations of Cltegories Listed A.bove
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5.7.2.1 Logbook maint~nanl:e tindings includ~ but are not limited to the following: logbooks not
being maintain~d in accordance with Laucks policy, improper entries into logbooks. improper
error corrections. logbooks not being k.ept up ro date.

5.7.2.2 Docul11ent Control Procedure tinding::; indude but are not limited to the following:
documc:nts bc:in:; l11:.lintained in such :l \\'ay that is non-complaint with Laucks document
control prol:cdures (this indudes archi\'~s. SOPs. QAPs. Chemical Hygiene Plan. HTVRs.
and forms). records b~ing stored in work areas for longer than 6 months. improper handling
of controlkd procedures,

5.7.2,3 QC prl1l:..:dure tinJing induJ~ but are not limited to the following: temperatures of ovens
and refri:;eratiun units not being moniroredin accordance with procedures, balances and
pipettes not being \'erified as required.

5. 7.2.~ St:lndard OperOoting Procedure :lnd Quality A.ssurance procedure findings include any case
where J procedure h:ls not been followed in full and has not been documented on the
applicable correcti\'e action from.

5.7.2.5 .-\nal:1icll methods findings in\'ol\"e cases where the approved and required analytical
method hOoS not been followed to th~ full extent and there is no documentation that

'I ~commUI1I(JlC:S t lIS,

5.7.2.6 Purchasing and procurement document control findings involve instances where the
appropriate procedures have not been follo\'·;ed in full. This type of finding includes but is
not limitc:d to the follo\ving: un-approved use of standards or solvents. lack of certification
documc:nt:ltion. etc,

5.7.2.7 Findings for standards preparation and standards documentation include but are not
limited to the following circumstances: improperly prepared standards. improperly
documented standard preparation. inadequate verification documentation, lack of
documentation v..'hen procedures are not followed in full.

Laucks Testing Laboratories. Inc.
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5.7.2.8 Safety and reagent/chemical labeling findings involve any deviation from approved safetv
and wastt: 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 documentation.

5.7.2.10 Good L.lboratory 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

ApplicabJc .'LOPs

Audit Databast: Tabks

Laucks Testing Laboratories. Inc.
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LAUCKS Testing Laboratories

Audit Plan

Area to be Audited: _

Lead Auditor: -------------_

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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Audit Finding Report

Audit NumDer' Example I Finding Number 1

Facility: I Audit Date:

Auditing BOdy I Audit Type:

Lead Auditor: Affected Area: GC-Semivolatiles

Related ~indings

Finclng RanK Minor Repeat Finding?: No

Finding:

.

Correc:lve AC:lcn Response:

-
~

Opened By: Date Opened:

Response By: Response Date:

Corrective Action By: Scheduled Completion Date:

Verified By: Date Verified:

Date Pnnted 3/3/96 Revision 1, January 31, 1996
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Depan:ment

Deoan I DepanTnent I OeoamnentDeseriotion I SUP 10 #

ARCH 'Archive iArchive of Documents in QA 10006

BP IBottle Prep iBottle Prep !0008

iOM !Data Management !Data Management and Administrati :0008

EXT !Extractions iExtractlons 10027

GCEF IGC·Extractable Fuels IExtractable Fuels bv GC:FID ;003B

GCS IGC·Semivolatiles IGC·Semivolatiles :0048

GCV IGC·Volatiles :GC·Volatiles !0038

MSS IGC/MS·Semivolatiles IGCMS-Semivolatile 10048

MSB :GC/MS·Semivolatiles & Volatile iGC1MS-Semivolatiles and Volatiles

MSV iGC1MS·Volatiles ,GCMS-Volatile !0038
SAF IHealth and SafetY IHealth and SafetY ;0006

HPL !HPLC iHPLC i0038

IN i1norganics IMetals and 'Net Chemistry Office :0053
MIS :L1MS and MIS iLlMs and MIS 10070

MET !Metals !Metals and Metals ?reo :0067
MTI IMetals Instrumentation ,Metals Instrumentation !0067
MTP [Metals Preparation 'Metals Preparation i0067
PM :Project Management iProject Management iOO08
QA iQualitY Assurance !QualitY Assurance iOO06
SM :Sales and Marketing iSales Depan:ment I

SC :Sample Control ISample Control 10008
SP :Special Chemistry iSpecial Chemistry 0053
WC iWet Chemistry 'Wet Chemistry ,0053

YAK :Yakima Office 'Yakima Office 0072

1/29/96
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Finding Type
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,=INDING JE~INITION

110 of Findina TYDe I Findina Type I
BAl :Balance . Not Certified Annually

BA2 :Balance . Not Checked Dally Witn Class S ',veights or as used

BA3 :Balance . Weights Not Cernfieo Annually

BA4 :Balances . Welgnts usee ~or :alit:ratlon co "ot corresoond to welgnts usee for analysis

ICA1 ~CorrectlYe Action· Proceoures No! :Jeyelooed

CA2 :Correcnye Action· NVC Not 3elng Tracked

DL1 'Documentatlon,LogoookS . Error and ':orrec:lons not be documented correctly

DL2 'Documentation/Logoooks . ,ncomolete columns. not orooerly bound

IDL3 :Documentatlon/LogoooKs . No! Maintained or used

DL4 IDocumentatlon,LogooOks . Inaoeouate =1evlew

IDAl :Data Aevlew . Not gelng Performed

IDA2 :Data Review· Not Being Joc~menteo

IDA3 :Data Review· No SOP

IDA4 ~Oata Review· No QC DecISion Matrix ':'ya,iaoie

ECi iElectronic 9acKuo . Not 3elng Pertormeo

EC2 :EJecrronlC 9ackuo . Not inventoned For Retrieval

GL 1 !Gooo lab oractlce . mlSc GLPitems

MOl lMethoos . No SOP,/cribsneet avallaole at :Ime of audit

MD2 lMethods . SOP/Cribsnee! :n use :lot current controlled version

MD3 ·MetMd· :ontrolled SOP'Crlbsneet is :lot ::elng followed or doesn't match current practice

M04 'MetMds . The conuolleo SOP is :'IIon-comOliant with the referenced oublished method

IMOS :Methoos . SOP/Crib sneets :n !Jse 3t. not :ontrOlled. meaning draft or handwnnen SOPs in use

PEl .Performance Evaluation Samoles . ReSults are outside warning limits. check for error

!PE2 'Performance evaluation 5amOles . ReSults are outSide conuol limits. not acceotable

IPE3 Performance :'/aluatiOn 5amcles . ResL;,:s nc!uded misidentified comoounds. not acceptaole

QAl CA . CAP:SOP Doc~ment ·:.::r.:r:; Not ." :"ace or Used

IQA2 CA . Prec:slon and ,l,c:~~ac'/ Ja:a :'-JOt :;.;rren!

QA3 :QA . MDL.IOL Not :urrenr

IQA4 'QA . CC Limits Not Determlneo :>r Maintained

QAS !QA . Conuol C~ans No! (Je'/eiooed or ~.1alntalned

QP1 ,QAP!an - No QAP ,l,yallaole

QP2 'QAP!an . Outoated Ano ,\ieees ReYlsion

QP3 QAPlan . Has Malar Discreoanc:es 'Nitn SOPs or orac:ices of the day

IRC1 ,Records Control· LogbOOKS Not :ontrolleo

RC2 :Records Control - Filing not ~alntalned oer SOP

RC3 RecordS Conuol . No SOPs :0 'Jesribe System

RCo1 ,Recoros Control· Not mentlonec 'n (lAP

iACS Records Control· ArChiVing :naoecuate

Isc1 'Samole Control· Budding not secured

SC2 :Samole Control· COC not establisneo or maintained per client reauirements

SC3 iSamole Control - Tem%H not monitored ~or all regulatory samoles

SF1 iSafety - No SOP

SF2 ISafety - Not Adhering to SOPor Chemical Hygiene Plan

SF3 ISafety . Not Adhenng to Gota:l Lab Safery Practices

ST1 iStds/Reagents . No SOPs for oreoaration

ST2 :Stds/Rgnts - Preo record inadec.ior not traceable

ST3 :Stds/Reagents - Exoiration Date Misused

ST4 IStds/Reagents . Not Labeled Prooerly ,n the laboratory

SWl !Software - Not Verified and Documented

TH1 iThermometer . NIST Not Aya,laole

TH2 ,Thermometer - NIST Not Evaluated Annually

TH3 IThermometers - Not Calibrated Annually

TH4 !Thermometers - Correction Factor Not Apolied or misapplied

THS IThermometers - Temp. Not Recorded Dailv or As Used

TAl iTraining - No Formal Program or Documentation

TR2 ITraining - Incomolete Forms leg Proficiency. Hrsl

TR3 iTraining . Not Maintained Consistently
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1. Introduction and Scope

1.1 Description
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1.1.1 This SOP is intended to provide an overview and general organization of data review
practices employed for validatable packages. The actual data review processes and check
lists specific to those types of 3.!lalyses are covered in specific SOPs. A schematic
diagram of the general review process is provided in Appendix I.

1.1.2 Validatable packages are often similar to the Contract Laboratory Program (CLP)
presentation, although the actual analyses themselves and the applicable quality control
(QC) may be from SW 846 or other references. If such is the case, the CLP format
would be modified to meet the requirements of the referenced methodology. However,
the overall review process remains the same.

1.1.3 In-house (non-validatable) data packages receive much ofthe same review but do not
necessarily follow the same process or the same level of documentation. It is not the
intent of this SOP to outline the process for these data.

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 function. .

2. Equipment List

2.1 Equipment

2.1.1 . Data package or the portion of the data package to be validated

2.1.2 SOPs, including associated checklists, for the validation of the analyses of interest

2.1.3 Access to computer programs, etc. which may be required in order to complete the
review process

3. Definitions

3.1.1 Validatable Data Package - A complete, self-contained, standardized and organized data
package that has adequate information for a reviewer to reconstruct the analytical
sequence, calibration and quality control and to verify both the calculations and how well
the method functioned for that particular data set.

3.1.2 SOPs - Standard Operating Procedures - written documents that describe a method or
operation in adequate detail such that another qualified individual could follow the

Laucks Testing Laboratories, Inc.
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outlined procedures with reasonable likelihood of arriving at approximately the same
result as another analyst following the same procedure. SOPs contain the steps that the
individual must undertake, the sequence of events (analytical sequence) the expected
quality control requirements and actions, and assorted other information necessary to
repeat the procedure. '

4. Responsibilities

4.1 Analyst

4.1.1 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
next level of review. The analyst may only be the first level of review but is the most
important in ensuring that the reported values reflect what was actually present in the
samples. It is particularly 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 cpmply with the method and project-specific
requirements and that any deviations or failures to meet criteria are documented in
the project file.

• 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 report 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 reasonable, 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 consult with their supervisor and/or QA to resolve discrepancies
with which they are unsure how to proceed.

• 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.

Laucks Testing Laboratories, Inc.
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4.2.1 Data must receive a second level of review from a peer analyst. This analyst should be a
person who is familiar with and capable of performing the analysis themselves. If there
is no peer analyst available because 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 pers~n 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 supporting materials

• Confirm spectral assignments and identification of TICs

• Check for appropriate use of significant figures and rounding

• Check reported values for dilutions

• Check for compliance with Method and project-specific requirements

• Check for reasonableness of data

• Consult with the analyst, supervisor and/or QA to ask questions or resolve
discrepancies with which they are unsure how to proceed

4.3· Supervisor

4.3.1 The responsible supervisor or a designated alternate for the area in which the analysis is
conducted must provide a technical review of the reported data. This level of review
need not be as detailed 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
Method and those that are project-specific.

• Checking for descriptions of deviations from Method and project-specific QC
requirements

Laucks Testing Laboratories, Inc.
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• Checking the information in the report narrative for sensibility

• Questioning the analyst Of peer reviewer in resolving discrepancies or lack of clarity
"that may arise and consulting with QA and/or the Lab Director when discrepancies
arise with which they are uncertain how to proceed.

4.4 QA Review

4.4.1 QA cursorily reviews most data and periodically, in conducting data audits, reviews
select packages more thoroughly." The cursory reviews 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 review and assessment of laboratory data and processes rather
than an assurance of performance on that particular data package. QA may also choose
to designate another qualified individual to perform any of these levels of review.
Should quality issues arise that have a critical negative impact on the package being
thoroughly reviewed, however, QA may call for more specific corrective action. QA
may choose to go into any depth in review of data packages, 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 specific QC requirements

• Checking for compliance with SOPs (periodically)

4.4.2 QA will resolve discrepancies with the supervisor, analyst, or pertinent individual. Some
issues may involve corrective actions that require a simple correction while others may
require a complete change in routine practices. Documentation of these actions is
detailed in the Corrective Actions SOP.

4.5 Project Manager

4.5.1 Project managers do not perform technical reviews but do review case narratives "to "
ensure compliance with contractual agreements. Their responsibilities include:

• Reviewing to ensure that the client requested methodology was used and referenced

• Ensuring 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.

• Reviewing and signing project narratives.

Laucks Testing Laboratories, Inc.
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• Reviewing the billing to ensure that the proper invoicing has occurred in conjunction
with contractual agreement.

4.6 Management

4.6.1 Senior management reviews case narratives and other components of data packages,
should they find cause. They ar.e the parties responsible for approving the release
(signing) of reports. '

5. Operation Procedures

5.1 General r

•

•

5.1.1 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. The specifics of the review process for individual analyses are
specified in the respective data review SOPs along with their associated checklists.

5.1.2 The duties of individuals responsible for various levels of review are specified in the
Responsibilities section of this SOP. It is the responsibility of each reviewer to be
familiar with this SOP and those sp'ecific to their function.

5.2 Corrective Action

5.2.1 Corrective action may be required at any point in the review process. This may include
anything from simple recalculation or transcription of a result to complete reanalysis
depending upon the circumstance. Many corrective actions are outlined in the applicable
SOPs. However, anyone in the review process can either prompt corrective action or, in
consultation with any of the others, determine that various actions are either necessary or
unnecessary. Corrective actions are individualized to the procedure and circumstance
and may be determined to be unnecessary if there is adequate information available to
support the reported result. No one in the process should pass along information for
which there are unresolved issues.

5.3 Analyst

5.3.1 The analyst must be cognizantof 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
appropriate commentary regarding the analysis and any extraordinary steps are clearly
noted.

Laucks Testing Laboratories, Inc.
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5.3.2 The analyst will then assemble the final data package according to the SOP and submit

the data for review to the secondary 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.

5.3.3 When completed with the data package, the analyst will pass all of the associated
, materials along to the second re~iewer.

5.4 Peer or Secondary Review

5.4.1 The secondary review will usually include use of the checklists associated with the data
review SOPs. If in doubt, the secondary reviewer will ask the analyst for further
information and not just pass along problems to the next level. In consultation with the
supervisor or QA, data may be returned to the analyst for corrective action.

5.4.2 The secondary reviewer will pass the data and checklist along to the supervisor

5.5 Supervisor

55.1 The area supervisor or designate will perform the functions outlined 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 adequate quality or may consult with QA where the
optimal practice is questionable. The supervisor should ensure that corrective actions are
all completed and all report commentary is sound prior to submitting the data to the
reports department.

5.6 Reporting

5.6.1 The reporting group assembles the respective data packages but bears no responsibility
for review other than to.ensure that all 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.

5.7 Quality Assurance

5.7.1 QA performs cursory reviews of most narratives 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

,
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delayed and may even be compromised if reanalysis is required and the delay does not
allow them to be completed within holding time.

5.7.2 QA or an approved designee will also perform a more thorough review of select data
packages, the scope ofwhich 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, l11_ore likely, affect the processes involved in collecting,
revi~wing, or reporting data in general.

'5.8 Project Management

5.8.1 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 or
after QA review.

• 5.9 Management

5.9.1 Management will review and release (sign) narratives.

6. Reports and Documentation

6.1 Data Review and Signatures

6.1.1 Data review forms are provided in individual data review SOPs.

6.1.2 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.

6.1.3 Management signatures appear on all final reports.

7. References

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

•
Laucks SOPs

LTL-7001
LTL-7002

Metals Data Review
EPA Inorganics Data Review
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GCIMS Volatiles Data Review
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Appendix I

Data Review Schematic
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Data Review and Approval

Sample
Analysis

performed by
Analyst

100% of data
& 10% of

electronic data
peer reviewed

Reanalysis, or
other corrective ....._N_o_<

action if
necessary

-100 % manual entries for transcriP.tion errors
-100% of manual calculations for accuracy
-10% spot check of computer calculations
-Check for completeness of raw data or supporting materials
-COnfirm spectral assignments and identification of TiCs
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ac requirements
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-Check reasonableness of data
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-Check the information for the report narrative

QAreview

Yes Supervisor
approves data

Supervisor
reviews 100%

L- ......, of reported
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Supervisor or
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required
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analyst or
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generation as
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other corrective ....__<
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Project
Manager and/or

Technical
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1.1.1 The maintenance of logbooks is essential to monitoring all aspects of laboratory
operations including instrument and method performance and in tracking analyses. It is
also important to confirming instrument performance at the time of specific analyses and
in monitoring ongoing or periodic performance degradation and the steps taken to correct
or prevent such occurrences. This document applies to all personnel involved in the
prepara~~on, control and use of laboratory notebooks.

1.1.2 More specific instructions for maintaining logbooks can be found in pertinent SOPs, such
as LTL-l 007 "Maintaining Instrument Records and Logbooks" or LTL-1 005 "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.

~ 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 procedures.

Laucks Testing Laboratories. Inc.
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2.3.1 Logbooks should be periodically monitored to ensure they are being properly maintained

and 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 of laboratory notebooks and provide control numbers and
labels as required.

• Approve format and proposed content of laboratory 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 or both.

• Monitor satisfactory implementation of the requirements of this SOP

3.2 Responsible Supervisor

• Determine 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 logbook
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 laboratory 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 assi~ned

to another individual but should not be the same individual wh: regularly completes the
log itself.

Laucks Testing Laborarories. Inc.
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• Ensure that they are using the appropriate logbook and understand how to properly fill in the
required fields.

• Ensure that any new logbook has been given a logbook 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

4.1 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 alw'ays
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 being pre-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 controlled by QA as designated by the
appropriate QA Book Number label (see example in Appendix 1).

4.1.4 Bound notebooks shall conform to the following:

• Where feasible, binding will be of a type that will make the removal and reinsertion of
pages readily noticeable.

• If pre-printed and bound, all pages will be sequentially pre-numbered. If the format of
the notebook permits the use of the reverse side of the pages, both sides of each page
will contain a sequential page number.

Loucks Testing Laboratories, Inc.
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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 confonnto 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., run number/date). For
identifi"cation purposes, a continuous printout on fanfold computer paper requires only
one identifier unless the sheets are separated.

• As noted above in 4.1.2, some unbound logbooks may eventually be bound if practical.

4.1.6 All notebooks will contain the following information on the cover:

• Laboratory name, Laucks Testing Laboratories, Inc.

• Control number assigned by the Quality Assurance Officer

• The department to which the logbook was issued

• The use of the logbook (i.e. balance calibration, instrument run-log, etc.)

• The department book number or title uniquely identifying that book, as required to
identify the specific use 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

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 written on scratch paper and transferred later.

4.3.2 Handwritten entries should be legible and entered in black or blue indelible ink.

4.3.3 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 described above, or
inserted into bound notebooks.

• Computer 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.

4.3.4 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.

4.3.5 Do not skip pages when entering data. For example, if data is not readily available for
entry, do not leave space for later entry. Enter the data when it becomes available and
provide adequate cross-references if.required.

4. '"{.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 in a Z
shaped fIgure. The individual striking out the blank area will initial and Gate the
diagonal.

Laucks Testing L.boratories. 1m:.
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4.3.7 Errors or other changes must be deleted in a similar fashion or with a single-line cross-out

which has been initialed and dated. No erasures. overwriting. white-out or 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 a Z 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 Monitoring of Laboratory Logbooks

4.4.1 Standard logbooks and run logs should be monitored at least semiannually by group
supervisors or their designees. Maintenance and other logbooks need only be revie\ved
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 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 \vith 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.

Lalleles Testing Laboratories. Inc.
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Appendix I

Example QA Logbook Label

LaUCD
Testin{j! Laboratories. Inc.

QA Book No.: _

Issued To: _

Used For: _

Dept. Book No.: _

Start Date: _

End Date: _
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Appendix II

Example Logbook Review Items to be Observed

• Have all pertinent fields been filled or marked not applicable (N/A)?

• Has empty space been crossed out properly initialed and dated?
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• Have errors been corrected with single-line crossouts, initialed and dated (no obliterations or
overwrites)?

• Are all entries clear and 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.

. . .... - ...... LaliCks Testing Laboratories. Inc.
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Appendix III

Example Logbook Review Label

Logbook p<lges __through---
h<lve been reviewed for completeness and
spot-checked for <lccuracy>
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Initi<lls: Dme: _
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l... 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 Laucks. The primary waste streams described include solvents, PCB oil
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 generally does not cover handling of the waste up to the point of disposal.

b.. Equipment List

2.1 Equipment

2.1.1 The equipment necessary to properly dispose of laboratory wastes varies with the type
of waste. In general, an appropriate container, packing material, and safety equipment
(including clothing, eye wear, and respirators) is required.

l..... Safety precautions

3.1 Safety Precautions

3.1.1 Solvent wastes may contain materials flammable at room temperature or lower.
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 have 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 and 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 reagents should be aware that the
laboratory provides safety equipment and has a file containing Material Safety Data
Sheets (MSDSs) on all laboratory chemicals in support of OSHA and other safety
programs.

LllIcks Testing Laboratories. Inc.
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~ Operation procedures

4.1 Operations Appropriate to All Collection Areas

4.1.1 Land Disposal Restriction Forms (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 forms (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 manifest will be marked
with one of tWo 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 not mark the date on the drum until collection is started so as
to maximize the allowable time until disposal. This sticker will be replaced by the
transporter when they arrive to transport the waste to an approved disposal facility.
The replacement sticker will contain all of the information required for transport and
disposa1.

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 not 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.

4.1.6.1 The one variation from the above rule is the TOC 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 it has reached
capacity.

4.1.7 When collection drums are full or the 90-day limit is approaching, the Quality
Assurance (QA) Department must be notified. The preferred lead-time for pickup is
10 working days so QA should actually be contacted 80 days after collection is

==============7=============_======
Laucks Testing "aboratories. Inc.
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initiated. This department, at the time of this writing, is responsible for contacting the
appropriate approved transporter and insuring proper disposal takes place.

4.1.8 All questions or concerns regarding hazardous waste operations should first be
directed to QA who will determine the appropriate course of action.

4.2 Mixed Solvent Waste

4.2.1 This waste stream is primarily composed of methylene chloride with some acetone and
hexane and potentially small quantities of other solvents or dissolved products. The
collection point for all of this waste is in the 921 facility (Extractions) solvent locker.

4.2.2 Smale 5 gallon or less containers of other mixed solvent waste may be collected as
satellite accumulation units in the inorganics 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
container. This will most conveniently be done by using a blank Hazardous Waste
Sticker.

4.2.3 When new materials are collected in the primary drum, a Hazardous Waste sticker
should be affixed with an initial collection date. The Hazardous Waste stickers should
be marked with a DOT shipping name of ~'WasteFlammable Liquids".

4.2.4 Although methylene chloride is non-flammable, other components of these waste
drums may be highly flammable. Thus, all 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 When 3 or more full 55 gallon drums of this waste have been accumulated or 80 days
have passed since the beginning of collection of the oldest accumulated drum, QA
must be contacted to arrange for 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 constituents 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 pre
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 Lo,oratories, Inc.
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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.

4.3.4 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 timeframe.

4.3.5 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.

4.3.6 At the time of this 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.

4.4 Total Organic Carbon (TOC) Waste

4.4.1 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 instrument. .,.

4.4.2 As this is a continuous process, Laucks does not begin the 90 day clock before
disposal is required until 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.

4.4.4 As soon as the container is full, the QA department 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, Laucks uses 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 accumulated 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 contained which samples. When
samples are signed-out from their storage areas 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
st;guenti~l number. Thus drums for 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 Secure
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 jar and 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 re"cord.

4.5.3 QA must be notified 80 days after accumulation 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 of major concern because there are always Hazardous
Waste pickups scheduled within any 90 day time period.

4.5.4 The only stickers these drums must have is the Hazardous Waste sticker with the date
accumulation was started clearly marked. The Hazardous Waste S·:.:-:ker should be
marked with a DOT shipping name of "Waste Environmentally Hazardous
Substances" .

4.5.5 At the time of this writing, Laucks uses Laidlaw Environmental as the vendor 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. This vendor incinerates these soils prior

Laucks Testing Laboratories, Inc.
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to landfilling which should dispose of any organic 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, discussion 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 Electric is contacted for pickup and
disposal. A signed 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 of disposal within 30 days after the actual disposal date.

4.6.5 No annual report to the Department of Ecology is required because the level of PCBs
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
minimum of 3 years.

s.... Reports

5.1 Disposal Paperwork

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 shipment. 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 fonns and other
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 kept with the pennanent record.

Laucks Tesling 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 from the date of shipment 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 nwnbers). All waste
transported from the 921 facility 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 is defined by WDOE in books provided to the laboratory
several months in advance of the due 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, Laucks
files an annual pollution prevention plan update in September of each year. This
report is more loosely defined and the only major requirement is that it be tiled.
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.
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1.1.1 This procedure is a description of sample receipt, sample log-in, and sample tracking
when samples are logged into 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. EOUIPMENT 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. (i 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 alleviate 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 to 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 knob or phone without glove protection and have the contamination transferred to
their unprotected hands. Never put pens, paper clips, etc. in your mouth.

3.1.4 A dust mask is worn when pouring dry packing material such as venniculite into the
garbage.

4. OPERATION PROCEDURES

4.1 Sample Receipt

4.1.1 Samples may 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 of the sample enterer to ensure that samples received by any of these
services are promptly logged in and work requests made to the laboratory.

4.1.2 If a chain-of-custody (COC) is received with the sample set, sign it and record the date
and time it was received. If the client has delivered the samples by hand, verify the
cooler contents and return a copy of the COC to the client.

4.1.3 If complete verification ofthe 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 place within one working day of receipt.

4.1.4 All discrepancies between the COC and the actual samples received"are immediately
reported to the client and are noted on the Sample Receipt Log. CLP Sample Receipt Log
(Appendix 3) is for CLP log-in procedure. NON-CLP Sample Receipt Log (Appendix 2)
is for Laucks NON-CLP log-in procedure. If requested a client provided receipt fonn
may be substituted for the Laucks sample receipt log.

4.1.5 Put on gloves, open the coolers (in the hood if necessary), and note whether custody seals
are present and, if so, intact. Affix one of the intact custody seals on the sample
receipt log. If there is a question about 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, detennine 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 COC 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:

• cac order
• Client sample ID
• Date sampled
• Time sampled

4.1.10 For samples consisting of multiple containers, place all containers together on the bench.

4.1.11 After all samples are arranged then check consistency between the COC 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). If present and intact, so note. If present and any seal is broken, so note.
These notations must be 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 Corps projects 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 Some samples are received at the lab that need to be split and preserved for different
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.

4.1.15 All sample container marks (including ID's, dates and times) are then verified with each
other and with the COe. This is done by noting whether all bottles from the same sample
have the same ID and whether this ID is the same as on the COC. All discrepancies are
noted 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 determine if the sample(s) is(are) acceptable, compare the existing conditions with the
criteria specified in Appendix 7, "Required ContainersNolumes, Preservation
Techniques and Maximum 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 "CLF. 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 Determine 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 number

• 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 number is specific to one sample submittal, by
project etc.), then the client code would be project specific. Example (client
nameyroject name).

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 number represent 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.

4

DP/TST
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TEST/JOB .~
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ORDER # 9,~7]~~~?!

CLIENT1i~
PROJECT ,,-
CONTACT

CAT 1L' '"
"':':"";~".:. .....~1'........ t;

o~o·",~oe"

!"iEVfg,~ ST
9401485 WR
9401486 TR
9401487 TR
9401488 WR
9401489 TR
9401490 TR
9401491 WR
9401492 WR
9401493 TR
9401494 WR
9401495 TR
':40!1'fiJ" WR
9401497 WR
9401498 TR
9401499 WR
9401500 WR
9401501 WR
9401502 WR

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 order screen (analogous to 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, but fields
for purchase order numbers, 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.

DEPTS/TESTS
HIST1 :;:
HIST2 :;:

2

FRAC Screen

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 in
which the samples were sorted and logged (COC order, client sample number order, etc.).
This number is used to track the sample throughout the laboratory. See section 4.2.10 for
specifications 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 work order number,
generated by the Laboratory Infonnation 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 more 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
automatically-assigned letter suffix. For instance, if sample 9004001-01 had 3 fractions,
purely for internal accounting reasons, the three fractions would be identified as:

9004001-0 IA
9004001-01 B
9004001-01 C

4.2.10 The person perfonning 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 9004001-01.

4.2. J1 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 of each
analysis type in each new workorder starts over again with bottle number 1.

4.2.12 This infonnation 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 comer 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 order can 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. You can perform this cross-reference manually (by noting on
accompanying documents "See Also [Work Order Number]) or you can make appropriate
comments in the Work Order Comment field (F2). To the degree possible, make sure
that multiple work orders which represent one complete project in the client's mind are
created sequentially, with no other unrelated work order numbers intervening.

4.2.14 Additionally, Sample Delivery Groups (SDGs) are commonly created for project work at
the time of sample 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 accommodate only 27 tests. If more than 27 analyses.are
required on any sample, additional fractions should be made (i.e. -lA, -IB, -1 C, etc.).

4.2.16 ALERT: The work order will accommodate only one date of receipt, while each fraction
will accommodate individual receipt dates and due dates. If samples are submitted over
several days, and are logged into one work order, the Sample Custodian MUST enter
appropriate dates of receipt in each fraction. The FRAC program will default to the
c,urrent date. If the samples were received on an earlier date, that date MUST be entered
for that fraction for the date to be correct. Similarly, the fraction due date will default to
that of the workorder 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 MUST be
entered for that fraction.

4.3 Special documentation procedures for CLP samples

4.3.1 Completion of the CLP Sample Receipt Log, and the Supplemental Sample Receipt Log

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 Form and a
Supplemental Sample Receipt Log must be completed. This form takes the place of the
NON-CLP Sample Receipt Log (Appendix 2). Copies of these forms may be found in
Appendix 3.

Laucks Testing Laboratories, Inc.
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4.3.3 Complete the header infonnation requested at the top of the fonns. Use multiple pages if
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 in the 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 will be transferred to the extractions lab, a Secure Storage
Custody Log must be completed, and the samples are held on 8C in the WOl walk-in
cooler (extractions hold shelf) pending pick-up by extractions personnel. Specifics of the
Storage Custody Log is outlined in the Chain-Of-Custody SOP located in the SOP
manual.

4.4 Assignment of SDG 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 of lab quality control samples

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 information 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 QC field. 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, and/or
GC) should be notified.

4.6 Completion of SDG records.

4.6.1 For each project (NFESC, HAZWRAP, or Army Corps) SDG records in SAM are
created. The SDG concept follows the CLP model: that is, up to 20 samples of similar
matrix and analytical fraction are grouped together for preparation and analysis. Samples
are assigned to SDGs at sample login and are also reported by SDG.

4.6.2 The SnG program is an electronic means of compiling information about the samples
assigned to an SDG in one place. Example SnG screens are reproduced on the following
page:

CL Nl SL J1

W
W

Rssociated
Mat TS pH BlankCI ient 10

Work Salllp
Ord NUIlI QC

COM: .:.,?;tt;:~
"KryS"~>'

B06056
B06051
B06066
B06061
B06076
B06071
BRPTSS
CRNONS
CB2SFU
CB3-3U
CBSFXS
'~~=lj3£:[}j
CDM101
CDM10P
CDM10S
CDM10U
CDM11E
CDN116

•

SDG, Screen 1

•
Laucks Testing Laboratories, Inc.
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CDWi:~i;S:{J

BOGUSG
BOGOSI
BOG06G
BOG061
BOG01G
B06011
BRPTSS
CANONS
CB2SFU'
CB3-3U
CBSFXS
CDfiI1:OEffJrll
CDtlftn;-'"
CDM101
CDM10P
CDM10S
CDM10U
CDM11E
CDM11G

a a ase
SD6 6roup : CDM1'Or~ Date Due: o.'3J,:';1.(~Z?';i, Created:
Fraction : CSPUMITO Updated:
Pro j ect : ~g~{~~~P~~~\lr~E:flNf~~lL~':~ CI ~ e~c~;:7:~J+{:?UJi},' <y;::,~1t;wr~ft:?~';I:' •
SAS NUlI'lber :'{;fph"';r.;R,1:,; Case NUlI'lber .':{""dt"J) Max. Sall'lps.

Work Sall'lp Date
Ord HulI'l UTSR Collected

SDG. Screen 2

'.•'.-'"

FractionsWork Sall'lp
Ord HulI'l E'DB;.

CQM;i,';ii:t:;:'~,,~
'KEYS" .

BOG05G
BOGOSI
BOG066
B06061
BOG076
80G011
BRPTSS
CANONS
CB2SFU
CB3-3U
CBSFXS
CDM10E,;~

CDM1'lfG
oda

CDM1 0I
CDM10P
CIlM10S
CDM10U
CDM11E
CDM116

SDG. Screen 3

Laucks Testing Laboratories, Inc,
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C~M;~;;iU:\'i;~
KEYS

B06056
B06051
B06066
B06061
B06016
B06011
BRPTSS
CANONS
C82SFU
C83-3U
CBSFXS
CDM1iOEi\'iP)i
CDirfiJt·~·k.

CDM101
CDM10P
CDM10S
CDM10U
CDM11E
CDM116

COllW!lents:

•

•

". Cl Nt Sl J1

SDG. Screen 4

4.6.3 Fill in the header section of the first screen page. For CLP cases, fill in the Fraction
(V=Volatiles, P=Pesticides, S=Semivolatiles etc..) Indicate the project name, and the
client's name.

4.6.4 When the work order 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 ABNs are entered on
separate SDG records, as indicated above (V=Volatiles, S=Semivolatiles, P=Pesticides).
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 SDG.

4.6.7 The last screen page is used for any comments which the sample login person or project
manager would like to record for the operations staff.

Laucks Testing Laboratories. Inc.
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4.7.1 The following tests must be started very soon after receipt when perfonned on water
samples.

Test Type/Name

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 CodeCs)

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 the

exception of microbiology, in order that they be recognized by the analysts. A checklist
(Appendix 8) for analyses with short holding times is completed prior to release of
samples to the laboratory. Sample management will verify that the correct RUSH
test codes are entered, date, time received and collected dates are accurate and to
ensure matrices and sample I.D.s are correct at time of log-in.

-.
4.7.3 For microbiological samples and 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 perfonned 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
indicated w/CLP sign-in, sign-out
sheets

Description of contents

Soil and water volatiles

Aqueous metals, oils, no cooling required

Complete small water jobs

All other soil and water*

All samples that are under internal COCo CLP samples
are also stored in here.

4.8.1 *See Section 4.7 for transfer of extractable aliquots to the extractions lab

•
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 the 11 prompt, type "BOTTLES." This log details how many bottles were received,
what type and size of bottles were received, the storage location of the bottles and the
bottle numbers, where applicable. An example of this log follows.

location

Disposed: ..,; .

Bott Hums Size

:96061i97~}ork order

Bottle Type

9606'49> rr=========== Bottle SUl'I'IIlary log ===========i1
KEYS'

9606440
9606441
9606443
9606444
9606449
9606463
9606469
9606479
9606485
9606486
9606488
9606489
960·6493
9606496
9J.064!J!l
9606'498
9606499
9606500
9606501

•
T10=M~re"

Cl NL Sl

Laucks Testing Laboratories. Inc.



4.9 Determination of tests

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-4002
6

7/14/98
18 of 52

5 ,
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 in determining which tests to perform. If you can't determine 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,
test 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
GC/MS)

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 for further testing. Before any
samples 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 transmittal 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 intended as 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 forms, notes, contracts, messages, letters, etc.) that supports the information
entered into the work order and the sample fractions is clipped together by the Sample
Custodian 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 also be written on 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 the
samples and test requests into the laboratory's analytical schedule.

4.10.4 In performing the transmittal, it is the responsibility of the Project Manager, or designee,
to double-check the work order and test fractions for the following:

• accuracy of project information (number, name, point of contact, etc.)
• accuracy of test requests
• 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
consultation with the Sample Custodian. When transmittal is complete, 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 COCo 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.

4.11.2 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 921 before being placed in the cooler.

4.11.3 The COC is returned to 940 with the extracts when extractions are completed.

Laucks Testing Laboratories, Inc.
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4.12.1 All sample breakage, whether in shipping or while handling in the lab, must be reported
immediately to the Project Manager.

4.12.2 If the sample was water, clean thoroughly with disposable towels. Be very careful 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 new, clean jar
using a spatula. Be certain not to pick up any sample which has contacted the floor. Save
the original label, if possible. Note on the log-in records that the sample was broken and
transferred to a new container.

4.12.4 All dirty, disposable clean up materials, soil, broken glass, etc. are placed in a plastic
garbage bag before being placed in the dumpster. 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 number. 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 # _

Non-Conformance: (Check applicable item(s»

SAMPLE LOG-IN DATE: _
WORKORDER #: _
CLIENT PROJECT: _
AIRBILL ATTACHED?:(#) _
RECEIVED BY: _

Client IDs affected:

•

O( 1) Not enough sample sent for proper analysis. #s affected: _
0(2) Sample Bottle received broken and/or cap not intact. _
0(3) Custody seal: Absent__ Present/Intact__ Present/Broken _
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. _
U(7) Illegible 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..
[] no Request for Analysis, no Chain-of-Custody. _
O( 10) Samples received in improper container.---,-- _
0(11) Samples held in field before receipt by Lab. Days (specify) _
0(12) Air Bubble(s) in _of__ samples for volatiles analysis. _
0(13) Other _

CORRECTIVE ACTION: (Check applicable item(s)
Correction action taken by:

Inititals Date
O( I) Client informed verbally (Client Services).
0(2) Client informed by memo/letter/fax (Client Services).
0(3) Sample processed "as received" (Sample Entry).
o(4) Re-sampling requested of client (Client Services).
0(5) Samples placed "on hold" until further notice (Sample Entry/Client Services).
0(6) NOTE IN NARRATIVE. 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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WORKORDER #: Contractor Cooler
QA Lab Cooler #
Number of Coolers _

•

Project:
Date samples were received at the laboratory: _/_/_
A. PRELIMINARY EXAMINAnON PHASE: Date cooler was opened: _/_/_
By: (print) (sign) _

I. Did cooler come with a shipping slip (airbill, etc.),»»»»»»»»»» YES NO
If YES, record carrier name and airbill number: _

2. Were custody seals on outside ofcooler?»»»»»»»»»»»»»> YES NO
How many and where: _
Seal date: _I_/_Seal name: _

3. Were custody seals unbroken and intact at the date and time of arrival?»»» YES NO
4. Did you screen samples for radioactivity using the Geiger Counter?»»»» YES NO
5. Were custody papers sealed in a plastic bag and taped inside to the lid?»»» YES NO
6. Were custody papers filled out properly (ink, signed, etc.)?»»»»»»» YES NO
7. Did you sign custody papers in the appropriate place?»»»»»»»»»YES NO
8. Was project identifiable from custody papers? If YES, enter project name at top of this form.
9. If required, was enough cooling material present?»»Type of ice: YES NO
IO. Have designated person initial here to acknowledge receipt of cooler: date_/_/_
B. LOG-IN PHASE: Date samples were logged-in: _/_/_
By (print). (sign), _
II. Describe type of packing in cooler: _
12. Were all bottles sealed in separate plastic bags?»»»»»»»»»»> YES NO
13. Did all bottles arrive unbroken and were labels in good condition?»»»» YES NO

Page I of 3
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LAUCKS TESTING LABORATORIES, INC.
COOLER RECEIPT FORM (continued)

14. Were all bottle labels complete (10, 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

LTL-4002
6

7/14/98
26 of 52

5 •

'"Laucks Testing Laboratories, Inc.



SOP No:
Revision:
Date:
Page:
Replaces:

Laucks Testing Laboratories, Inc., Supplemental Sample Receipt Log

Work Order Number: _
Assigned SDG Number: - __

LTL-4002
6

7/14/98
27 of 52

5

•

Temperature pH of BonIe Types

Allowable temperature and pH ranges (neutral pH defmed as a value between 5 and 9)

•

Temperature

Acid Preserved pH
Base Preserved pH

Allowable 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 Action

Samples Disposed ofby on _

Laucks Testing Laboratories, Inc.
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Samples Entered By Time Date JOB#

Client

Samples Moved From Matrix Sample #
Bldg. 940 to 921 by:

SOIL

WATER

SLUDGE

MISe.

OIL

Comments: .

Laucks Testing Laboratories. Inc.
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Analyst WONumber Fractions pH before Volume Acid Resulting pH

AddedfType

Laucks Testing Laboratories, Inc.
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WO# Sample # WE WE TOT~ '1,",155 UN PRES rNTL& DATE BOTTLE
HAVE NEED ITPES

Y-YELLOW

B - BLUE

C - CYANIDE

R-RED

O=O&G

P- PHENOL

5 -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, GCrELCD or
Septum, 40 ml capacity Method 624, GCrMS

Purgeable Aromatic 2 - 40 ml containers Glass, Teflon-lined Cool, 4° C, adjust pH to ~ 14 days, with preservation Method 602, GCrPID or
Hydrocarbons Septum, 40 ml capacity 2 HCI, no headspace 7 days, if not preserved Method 624, GCrMS

Acrolein and Acrylonitrile 2 - 40 ml containers Glass, Teflon-lined Cool, 4° C, if there is 7 days Method 624, GCrMS
Septum, 40 ml capacity presence of residual

chlorine then preserve with
0.5 9 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 until extraction; 40 Method 625, GCrMS
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 or 1 gallon days after extraction 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 extraction 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 Volatile 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 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

Laucks Testing Laboratories, Inc.
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PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED TIME ANALYSIS

Aromatic Volatile Organics 2 - 40 ml containers for Glass, Teflon-lined Cool, 4° C, if there is 14 days with preservation Method 8020, GC/PID
liquids 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 =:2 with HCI, 5030
no headspace Method 8260/8240,

GC/MS Purge-and-Trap
20 grams for solids Above or Glass, 2-4 oz. Cool, 4° C 14 days Method

capacity
Acrolein, Acrylonitrile 2 - 40 ml containers for Glass, Teflon-lined Cool, 4° C, adjust pH 4-5 14 days, with preservation Method 8030, GC/FID
Acetonitrile liquids Septum, 40 ml capacity with HCI, no headspace Direct Injection or

Headspace, Method 5020
- Purge-and-Trap Method

20 grams for solids Above or Glass, 2-4 oz. Cool 4° C, no headspace 14 days 5030 - Groundwater using
capacity Method 5030 only. Method

8260/8240, GC/MS Purge-
and-Trap Method

Phenols Approximately 1 liter for Glass, Teflon-lined cap Cool, 4° C, 35 mg Na2S203 Extracted within 7 days Method 8040 GC/FID or
liquid 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/MS
for sludge or solid sample and completely analyzed

within 40 days
Organochlorine Pesticides Approximately 1 liter for Glass, Teflon-lined cap Cool, 4° C, adjust pH to 6- Extracted within 7 days Method 8080 GC/ECD

and PCBs liquid sample 8 with 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

, .. Laucks Tes/ing Lahara/ar",
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B. WASTE EVALUATION - ORGANICS ANALYSIS (SW-846, 3rd Edition) (continued)

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED TIME ANALYSIS

Polynuclear Aromatic Approximately 1 liter for 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
for 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 days Method 8140 GC/NPD or
Pesticides liquid sample and completely analyzed GC/NPO/ECD

within 40 days
Approximately 50 grams
for sludge or solid sample 14 days :t

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-ECO

within 40 days
Approximately 50 grams
for sludge or solid sample Extracted within 14 days

and completely analyzed
within 40 days

Laucks Testing Laboratories, Inc.
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PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED TIME ANALYSIS

Volatile 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 if solid packed to
minimize headspace

Semi-Volatile Organics 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

C. WASTE EVALUATION - GENERAL

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED TIME ANALYSIS

Toxicity Characteristic Approximately 1 liter for Glass, Teflon-lined cap VOA, Metals, Not specified According to requested
Leaching 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

• • Laucks Testing Laboratori.c.
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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 ml Plastic None None Method 1110 Corrosivity
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 sample 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 Filler on site, HN03 to pH EPA 7471A for sediment
solid sample <2 for dissolved Cold Vapor Method

Metals, Total 300 ml for liquid samples Plastic or Glass HN03 to pH <2 for total 6 months Flame AA-- See Individual
Metals, Dissolved Metal Methods

Approximately 10 grams Filter on site, HN03 to pH Emission AA-- See
for solid samples <2 for dissolved Individual Metal Methods

Graphite Furnace AA- See
individual Metal Methods
or ICP-- 200.7 or 6010

** For individual metals the aggregate minimum volume is determined by the number of discrete analytical methods not the sum of all
the individual analytes.

Laucks Testing Laboratories, Inc.
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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) (continued)

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED TIME ANALYSIS

Hexavalent Chromium 200 ml for liquid sample Plastic or Glass Cool, 4 C 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 7041,
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 Furnace AA

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 analyzed by EPA 200.7, EPA 6010A, or EPA 6020.

• ,. Laucks Testing Laboratortec.
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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) (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 5 grams for Cool, 4° C EPA 213.2 for EPA 7131,
solid samples Furnace AA

Calcium (Ca)*" 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 215.1 or EPA 7140,
FlameAA

Approximately 5 grams for Cool, 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 218.2 or EPA 7191,
solid samples Furnace AA

EPA 218.3 or EPA 7198,
Chelation Extraction

Cobalt (Co)"" 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 219.1 or EPA 7200, '.,
FlameAA ·r

Approximately 5 grams for Cool, 4° C EPA 219.2 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

** Each metal can also be analyzed by EPA 200.7, EPA 6010A, or EPA 6020.

Laucks Testing Laboratories, Inc.
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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) (continued)

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED TIME ANALYSIS

Lead (Pb)"" 100 ml for liquid sample Plastic or Glass HNOJ 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 HNOJ 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 HNOJ to pH <2 6 months EPA 243.1 or EPA 7480,
FlameAA

Approximately 5 grams for Cool, 4° C EPA 243.2 or EPA 7481,
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 HNOJ 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.

• ,. Loucks Testing Laborator"c,
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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) (continued)

PARAMETER MINIMUM VOLUME CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
REQUIRED TIME ANALYSIS

Silver (Ag)·· 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 272.1 or EPA 7760,
FlameAA

Approximately 5 grams for Cool, 4° C EPA 272.2, Furnace AA
solid samples

Sodium (Na)·· 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 273.1 or EPA 7770,
FlameAA

Approximately 5 grams for Cool, 4° C ..
solid samples

Thallium (TI)·· 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 279.1 or EPA 7840, -
FlameAA

Approximately 5 grams for Cool, 4° C EPA 279.2 of EPA 7841,
solid samples FurnaceAA

Tin (Sn)·· 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 282.1 or EPA 7870,
FlameAA

Approximately 5 grams for Cool, 4° C EPA 282.2, Furnace AA .:;;
solid samples

Titanium (Ti)·· 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 283.1, Flame AA
EPA 283.2, Furnace AA

Approximately 5 grams for Cool, 4° C
solid samples

Vanadium (V)·· 100 ml for liquid sample Plastic or Glass HN03 to 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 Furnace AA

Zinc (Zn)·· 100 ml for liquid sample Plastic or Glass HN03 to pH <2 6 months EPA 289.1 or EPA 7950,
FlameAA

Approximately 5 grams for Cool, 4° C EPA 289.2, Furnace AA
solid 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 CALJDOHS

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 50 ml 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 - 100 ml Plastic or Glass Cool, 4° C 28 days EPA Method 325.3

Titrimetric Method
Copper·· 100 ml 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·· 100ml 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·· 100ml Plastic or Glass HN03 to pH <2 6 months Flame AA EPA 273.1
Sulfate 50 - 100 ml 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 Organics (VOAs) 2 - 40 ml containers Glass, Cap tenon-lined, 40 No headspace, HClto 14 days EPA Method 524.2
ml. pH<2,.if residual chlorine

then preserve with Na2S04
or Ascorbic Acid
Wash. State - No
headspace and HClto pH
<20rily

** Each metal can also be analyzed by EPA 200.7 or EPA 6010A.

• •
Laucks Tesling Laboralorie•
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F. INORGRANIC ANALYSIS: DRINKING WATER or TITLE 22 - CALJDOHS

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·· 100ml Plastic or Glass HN03 to pH <2 6 months EPA 208.1,
Flame AA

Cadmium·· 100 ml Plastic or Glass HN03 (0 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 EPA 218.1, Flame AA
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·· 100 ml 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

Cool, 4° C 48 hours EPA 353.3, Cadmium
Reduction

Fluoride 300ml 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 - CALJDOHS

PARAMETER VOLUME REQUIRED CONTAINER PRESERVATION MAXIMUM HOLDING METHOD FOR
TIME ANALYSIS

Color 50 ml 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 100 ml 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 100 ml Plastic or Glass Cool, 4° C 28 days EPA 350.1, Colorimetric

H2SO. to pH <2BOD I liter Plastic or Glass Cool, 4° C 48 hours EPA 405.1Boron 100 ml 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, Ion
ChromatographyCOD 20ml Plastic or Glass Cool, 4° C 28 days EPA Methods 410.4,

H2SO. to pH <2 Colorimetric
Coliform 100 ml Sterilized Plastic Bottles Cool, 4° C 6 hours or 30 hours Standard Method 909A orFecal Coliform

Na2S20 J preserved for depending on the test 909C
presence of free chlorine requestedColor 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 -100ml 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 Laborator•.
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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 100 ml 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 days EPA 353.3, Cadmium
Add H2SO. to pH <2 Reduction

Nitrite Nitrogen 50ml Plastic or Glass Cool, 4° C 48 hours EPA 354.1,
SPectrophotometric

Odor 200ml Plastic or Glass Cool, 4° C 24 hours EPA 140.1

Oil and Grease 1 liter Glass Cool, 4° C 28 days EPA 413.1,
Add H2SO. to pH <2 Gravimetric

Orthophosphate 50ml Plastic or Glass Cool, 4° C 48 hours EPA 365.2, Ascorbic Acid ..

pH 50ml Plastic or Glass None Immediate EPA Method 150.1,
pH Meter

Phenolics 500ml 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 50ml Plastic Cool, 4° C 28 days EPA 370.1, ".

Colorimetric

Flame AA Method

Sulfates 50 ml-100 ml Plastic or Glass Cool, 4° C 28 days EPA 375.4, Turbidimetric
or
EPA 300.0, Ion

Chromatography

Sulfides 500ml Plastic or Glass NaOH to pH >9 7 days EPA 376.1 ,Titrimetric
2 ml Zinc Acetate
Cool, 4° C

Sulfites 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 FORREQUIRED
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,:.

Add H2SO. to pH <2 Ion Specific Electrode, .ia'tal Organic Nitrogen 1 liter Plastic or Glass Cool, 4° C 28 days EPA 351.4 and EPA 350.3TON-TKN-NHJ-N
Add H2SO. to pH <2Total Petroleum 400 ml to 1 liter Glass Cool,4u C 14 days, but this may vary WTPH-HCID by GC/FIDHydrocarbons 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 GC/FIDGC

requirement of some or
states so state regulations Modified Method 8015,must be consulted GC/FID

Approximately 20 grams Cool, 4° C
for a solid sample

Total Petroleum 1 liter Glass Cool, 4u C 14 days WTPH-D by GC/FIDHydrocarbons as Diesel,
orbyGC Approximately 50 grams
Modified Method 8015,for a solid sample
GC/FIDTotal Phosphate 50ml Plastic or Glass Cool, 4° C 28 days EPA 365.4,

Add H2SO. to pH <2 ColorimetricTotal Residue 100 ml Plastic or Glass Cool, 4° C 7 days EPA 160.3,
GravimetricTotal Settleable Solids 1 liter Plastic or Glass Cool, 4° C 48 hours EPA 160.5,
Imhoff ConeTotal Suspended Solids 100 ml Plastic or Glass Cool, 4° C 7 days EPA 160.2,
GravimetricTotal Volatile Solids 100 ml Plastic or Glass Cool, 4° C 7 days EPA 160.4,

Add H2SO. to pH <2 GravimetricTOX 500ml Amber Glass, Teflon Cool, 4° C 7 days EPA 450.1 or EPA 9020,Septum Add H2SO. to pH <2 TOX AnalyzerTurbidity 100 ml Plastic or Glass Cool, 4° C 48 hours EPA 180.1

• ,. Laucks Testing Laboratorie.
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CHECKLIST FOR ANALYSES WITH SHORT HOLDING TIMES

To be completed prior 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. Introduction and Scope

1.1. Method Description
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None

•

I

1.1. 1 The project manager (PM) or their designee reviews the LIMS computer entry
versus the chain-of-custody (COC) for accuracy. This should be done as soon as
practical and within twenty-four hours (24) of sample receipt.

1.1.2 This method is restricted to use by the person (usually a project manager) who
perfonned the work order transmittal.

1.2. Definition of Tenns

1.2.1. SDG - Sample Delivery Group

Projqc - Project QC section of the LIMS. This is where all of the work orders for
a specific project are listed with additional infonnation about the QC requirements,
TATs and deliverables.

2. Equipment List

2.1. Equipment

2.1.1. The person perfonning this procedure must have access to a computer which is
connected to the LIMS.

3. Operntion procedures

3.1. Reviewing the SDG Entry in LIMS

3. I. 1 Once a work order has been transmitted, go to the SDG section of the LIMS.
This is done by entering [SDG. space. SDG name] at the 1( I): prompt. The SDG
name is found in the fractions sections of the work order in the SDG field labeled
'SDG#'. Example - 1(1): SDG HCST4. See Appendix I for an example.

3.1.2 In the SDG verify that all the samples have been entered and that the correct
'fraction' of the SDG (I,G, V, P, etc.). The letters refer to the type of analysis.
i.e., Inorganics, GC, Volatiles. and PAHs. These are a few of the types of

Lallch Testing Laho1"alOries, Inc:.
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fractions which might be contained in a SDG. It is not important to know the
abbreviations. However, it should be verified that all analyses for each sample can
be found in the SDG by looking at the various fractions for that SDG. A fraction
may contain more than one analysis. For instance an T fraction (inorganics) might
have TOC, Metals and TSS.

3.1.3 When the SDG name is entered at the J(1): prompt, the 'first' page of the first
fraction of a SDG will be displayed. The first fraction is determined alphabetically
based upon the letter associated with an analysis. For instance, if a work order has
analyses for GC analysis (G), metals (I) and PAHs (P), the fractions of a SDG
would be listed in LIMS with GC analyses first, metals second, and PAHs last.
The infonnation contained on the first page is:

• Laucks sample ID
• QC Designations
• Client ill
• Matrix

3.1.4. Verify that all the samples for that fraction (analysis) have been entered. this is
facilitated by entering [F6] which displays the second, third and fourth pages pf a
fraction. [F6] is a toggle key which pages through the four screens of each SDG
entry. The far left hand column of the computer screen will always display the lists
of the SDG names with the fractions appendix letter. Example - GSIO I!!..(GC
fraction), GSIO I! (inorganics fractions). See pages 1,2 and 3 of Appendix I for
examples of each page of a SDG.

3.1.5 . The second page of a SDG contains the Laucks samples ID, the VTSR (Verified
Time of Sample Reci1pt) and date collected information.

3. 1.6 The third page of a SDG contains the Laucks sample ill and the specific analysis
requested. It is important to review this page carefully. If there are many samples
in that fraction, they may not all be visible at once. Move down the screen to view
all samples by repeatedly pushing the down arrow key, [i].

3.1.7 Once this fraction has been checked, the other fractions can be checked by using
the [F3] (moves the cursor up) and [F4] (moves the cursor down) function keys to
place the cursor on the next fraction of the SDG It is displayed in the column on
the left of the screen.. It is possible to view the same page of different fractions by
just moving the cursor to the next fraction. For example, if you are in page three
of a fraction, when you move to the next fraction, page three of this fraction will

Lam.:ks res/illl: L"hom/or/es, fllc.
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be displayed. [F6] controls the page selection of the SDG, [F3] and [F4]
respectively in the far left column.

3.1.8 If corrections are necessary, return the COC and log-in documents to the Sample
Control department. If the person performing the review makes the corrections.
the· changes must be saved by entering (F8].

3.1.9 To exit the SDG. enter [FI] until the 1(1): prompt is displayed.

Entering a Work Order into 'Projqc' ofLIMS

3.2.1 At the 1( 1): prompt, enter [projqc, space, projqc name]. Example - J( 1): projqc
OH1v1_Hawaii. If you are not sure of the projqc name, a name may be entered
which is similar. This will bring up the projqc in the vicinity of the name which is
desired. The cursor is moved up. [F3], or down, [F4}, to the desired name.
The projqc names will be displayed in the far left column of the screen. See page 1
of Appendix II .

".
3.2.2 Once the correct project name is displayed, move the cursor down to the next

empty line in the work order column. enter the work order number. The SDG will
appear in the SDG list column. Move the cursor to the matrix columns (W =
Water, S = Soil, 0 =Oil). Under the appropriate column, enter the number of
samples for each matrix. If the SDG is to remain open, no other information
should be added. Enter [F8] to save the updated SDG.

•

., .., .,
J._.J

3.2.4

It the SDG is to be closed, the due date for the data to be submitted to the
reporting department and the due date for. the hardcopy report to the client must
be entered into the ajpropriate columns. These dates are displayed in Projqc as
'Office' and 'Client' respectively. See page 1 of Appendix II. Enter [F8] to save
these changes.

SDG closure is determined by several factors:

• The number of samples in the SDG. per the EPA definition, should not
contain more than twenty samples of the same matrix received over a.
period of not more than 14 calendar days.

• If it is known that more samples will be arriving for the same project in
less than fourteen days, and the SDG is not full. it may be desirable to
maintain the SDG in 'o'pen' status until arrival of the next samples.

Lallcks Tesli/lg LahoralOril!s, !m;.
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• If the client desires a fast TAT for the hardcopy package, the SDG
should be closed regardless of the number of samples in it.

These are judgment decisions with the exception of the EPA definition of an
SDG), which must be made by the project manager.

3.2.5 Once the SDG has been closed, send e-mail notification of the closure to all
departments affected. This would be any department involved with the analyses
for the work order, Sample Control and the reporting department.

3.2.6 Finally, the paperwork is submitted to the reporting department detailing the
nature and status (open or closed) of an SDG. The forms submitted would be the
following, arranged in the order listed below:

• Pre-package checklist
• Chain-of-Custody forms (original or top, white copy)
• * Sample Receipt Log (1) CLP (original)
• * Supplemental Sample Receipt Log (original)

* A copy of each of these forms must be made and attached to the copy of the
COC for the transmittal.

See Appendix III for examples of these forms.

3.3 Creating a New Projqc

3.3.1 When a new project~-ommences, it may be necessary to create a new entry in
Projqc. The factors which would determine if this is necessary may include the
following:

• The complexity of the project
• The duration 'of the project
• How many laboratory departments are affected by the project

•

Projqc entries are applicable to both CLP and non-CLP project. The information
contained in this section of the LIMS is accessible by all laboratory staff who have
rights to the LIMS and is a valuable form of communication for project
requirements. However. it does not take the place of kick-off meetings for •
projects or e-~ail regarding specific samples problems.

Lallcks Testing Lahoralories, /IIC.
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3.3.2 To create a new projqc entry, enter [projqc] at the J(I): prompt. This will display
the first projqc entry in the LIMS. The cursor will be in the field called 'Proj
Name:'. Enter the name of the new projqc entry. this name may consist of up to
ten characters, alpha and numeric, and one underscore in the place of a hyphen, if
desired. Once entered, push [Enter]. The cursor will move to the next field.
'Client Code'. See page 1 of Appendix II.

3.3.3 In the 'Client Code' field, enter the correct client code for this work order. This
can be found in the work order. Push [Enter]. The cursor will next appear in the
'Desc:' field.

3.3.4 In this field enter a brief description (one cryptic sentence) of the project. Push
[Enter]. the cursor will next appear in the bottom line of the projqc header. Enter

. the correct information for these questions (QAPP?, pH/Temp?). This would
usually be 'yes' if the project is CLP or USACE (US Army Corps of Engineers) .

3.3.5 Due to software complications. in the field' Sort by (W/S):' it is best to enter [N].

3.3.6 Enter [F8] to save this new projqc. Item 3.3.1 through 3.3.5 would be
considered the header information for a projqc. This is page 1 of the projqc. It is
here that the work orders for that project will be entered when the samples arrive
at the laboratory.

3.3.7 Next go to page 2 of the projqc. This is accomplished by pushing [F6]. The
header information will already be there. The information which must be entered
here is:

• Results TAP(Fax)
• Report TAT (hardcopy)
• Deliverables - CLP, LTL (Laucks Testing laboratory or non-ClP)
• MPR - Monthly Progress Report (required for HAZWRAP projects)
• EDD deliverables - CLP or LTL (any non-CLP, custom EDD)

• Deliverables Comments - Any special project comments
• Penalties - enter any applicable penalties here

Enter [F8] to save this information.

Lallch TesTing Lahorawries. fllc.
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3.3.8 Next go to page three of the projqc. This is accomplished by entering [Ctrl,F6].
of a project can be written as an overview. See page three of Appendix II.
The information contained here is:

After entering this information, enter [F8] to save it. It may be advantageous to enter [F8]
periodically as the information is entered to prevent loss in the event of a power surge.

•
Laucks Testil/g Laboratories, fl/c.
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Example of SDG Entry in LIMS
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9510423 Q1. B952/SB-952-~/SS4.6-8/LK ~ 88 BI018GSVSLW
9510423 02 B952/SB-952-1/SS9,16-18/LK Sll BI018GSVSLW
9510423 Q2 8952/SB-952-2/SS4.6-8/LK ~ll BI018GSVSLW
9510423 04 B952/SB-952-2/SS5,S-10/LK S 84 B1018GSVSLW
9510434- Q1. B952/SB-952-10/SS8,14-16LK S 84 BI018GSVSLW
9510434 .Q1. B952/SB-952-3/SS3,4-6/LK ~ 84 BI018GSVSLW
9510434 Q2 MS B 52/SB-952-3/SS6,10-12/LK ~ 89 B1018GSVSLW
9510434 Q.2. BMS CH-S092500-S-SPOON-ERB-1 !! BI01 iGSVWLQ:
9510434 06 CH-POT-?B-1 W BI017GSVWLQ:
9510434 07 CH-ASTM-S092500-FB-l !! BI017GSVWLQ:
9510459 0' B952/SB-952-4/SS4,6-8/LK ~ II BI018GSVSLW.;:;..;:.

9510459 .Q1. B952/S8-952-4/SS7.12-14/LK ~ll B101aGSVSLW
9510459=03= =B952/SB-952-S/SS4-,6-8/LK =§'=ll= =B1018GSVSLW
9510459 04 B952/SB-952-5/SS6,lO-12/LK §. 87 B1018GSVSLW

.-

9510459 Q.§, B952/SB-952-6/SS4,6-8/LK §'ll B1018GSVSLW
9510459 09 B952/SB-952-6/SS6,lO-12/LK §. 90 BI018GSVSLW

i

9510497 01 B952/SB-952-7/SS3,4-6/LK §'ll B1018GSVSLW
9510497 Q.£ B952/S8-952-7/SS8/4-16/LK §. 91 B1018GSVSLW
9510540 01 B952/5B-952-3/SS3,4.0-6.0 §. 90 Bl01BGS~1

9510540 m. B952/S8-952-8/SS6,10.0-12 ~ .2.Q B1018GSV J,.J ••

SDG Database
Date Due: 11/10/95

Client ID
Associated

BlankMat TS pH

C=ea~ed: 10/12/9
Updated: 10/23/9

Client: GS! (~P~ 8015) J?4
Samps: 21Max.

952
GS CHANUTE-

GSIOl
~ S?VMI~O

AFCEE/C~anute

QC
Work Samp
Ord Num

SDG Group
Frac~ion

P=ojec~

PROJQC ID

GS"IOl
KEYS

GLS08S
GLS08T
GLS08V
GLS09E
GLS091
GLS090
GLS09P
GLS09S
GLS09T
GLS09V
GSr01G
GSIOII
GSIOIP
GSIOIV
GSI02G
GSI02I
GSI02P
GSI02V
GSI03G

Page

•
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Laucks Teg~ing Labs

;0: ,: ;'- (". ~'{

SDG Da~abase Repo~

?age 2

Repo~ Date: 01/25/96

SOG Group
Fra~ion

Projec~

SAS Number:

GS!Ol Date Due: 11/10/95

~

AFC~~/C~anu~e 952 Client: ~G~S~!~(~~_~~~~8~0~1~5~}~JP~4~

Case Number:

•

•

Work Samp Date
Ord Num VTSR Collec~ed

9510423-01 10/11/95 10/10/95
9510423-02 10/11/95 10/10/95
9510423-03 10/11/95 10/10/95
9510423-04 10/11/95 10/10/95
9510434-01 10/12/95 10/11/95
9510434-02 10/12/95 10/11/95
9510434-03 lO/12/95 10/11/95
9510434-05 10/12/95 1.0/10/95
9510434-06 10/12/95 10/10/95
9510434-07 10/12/95 1.0/10/95
9510459-01 10/13/95 10/11/95
9510459-02 10/13/95 10/11/95
9510459-03 10/13/95 10/11/95
9510459-04 10/13/95 10/11/95
9510459-07 10/13/95 10/12/95
9510459-08 .10/13/95 1.0/12/95
9510459-09 10/13/95 1.0/12/95
9510497-01 10/14/95 lO/12/95
9510497-02 10/14/95 10/12/95
9510540-01 10/17/95 10/15/95
9510540-02 10/17/95 10/15/95

~

Page 2
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Laucks Testing Labs

SOC Database Repo~

Page 3

Repor: Date: 01/25/96

•
SOC Croup
Frac-:ion
Projec~

SAS Number:

GSI01 Date Due: 11/10/95
Q

rtFcrE(Chanute 952 Client: .:::.G:.S.:.I......(.::.~.:.• .:.::R--=a.:O.:::1.::5"""'}--=JP..:...:4_
Case Number:

Work Samp
Ord Num .1P4

F=a~ions

9510423-01
9510423-02
9510423-03
9510423-04
9510434-01
9510434-02
9510434-03
9510434-05
9510434-06
9510434-07
9510459-01
9510459-02
9510459-03
9510459-04
9510459-·J7
9510459-,J8
'9510459-·J9
9510497-01

,9510497-02
9510540-01
9510540-02

Corranen~s:

x
X
X
X
X
X
X
X
X
X

X
X

X
X
X
X

X
X
X
X
X

Page 3

•

•



Comments:
Use Control F6 for more PROJQC details.

SDG Database
Date Due; 11/10/95

KEYS

•

T,S080
,08P

"' ....5085
GLS08T
GLS08V
GLS09E
GLS09I
GLS090
GLS09P
GLS09S
GLS09T
GLS09V
GSI01G
GSI01I
GSI01P
GSI01V
GSI02G
GSI02I
GSI02P

SDG Group
Fraction
Projec~

PROJQC ID

GSIOl
I SPVMITO
AFCEE/Chanute
GS CHANUTE=

952
Max.

Created;
Updated:

Client: GSI (Inorganic)
Samps; .il

10/12/95
10/17/95

=

F7=Del,/n,Name

•

•

8=Write,/n,In_use 9=Print,Db_enter?,Keys?

Page 4

10=More,Help,Ke
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Example ofProjqc in LTh1S
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OHM
KEYS

•

HC MANANN
.. TC:MANANNS

.iC MANANNW

~
I KIC ARCO

LOW_AFE_IN
LOW AFE OR
MCcHORDAFE
MCCHORDLTM

I METRO TBT
OHM-HAWAII
OHM-SITU
OHM-SITEF
PASCO AIR
PASCO P
PASCO S
PASCO-W
Q CITY F
SKAGIT
SODASPRING

Projec~ QC Requi=ements Database
Proj Name: OHM-~AWAII Client Code: OHM HAWAII Created:
Desc: UST sites Updated:
QAPP? 1 pH/Temp? 1 Sort by (W/S): H By

Matrix
Ord#· Last Date SDG# Office Client W S 0

9512516 12/19/95 HI033 01/31/96 02/02/96 -l. ...1.
9601349 01/22/96 HI034 02/20/96 02/22/96 -l ...2-
9601351 01/10/96 HI035 ...1.
9601587 01/22/96 HI034 02/20/96 02/22/96 -1. .....2.

12/19/9
01/22/9·
DIANA

= = =

F7=Del"Name

•

•

8=Write"In_use 9=print,Help menu,PrtSc

Page 1

10=More,Help,Key



Deliverables comments

Project QC Requirements Database
Proj Name: OHM-HAWAII Client Code: OHM HAWAII
Desc: UST sites -
QAPP? X pH/Temp? 1 Sort by (W/S): H

•.,
•.,
•.,

•.,
•.,

·.,
•"1

Penalties

Created:
Opdated:
By

__7 WORK. DAYS
-l.Q CAL. DAYS

Results turnaround
Report turnaround

Deliverables
LTL report
"CLP" report X
MPR required
CLP disk
LTL disk
Ot.~er

Other

OHM
KEYS

HC MANANN
HC MANANNS
HC-MANANNW
KIC AReo
LOW-ME IN
LOW-ME-OR
MCcHORDAFB
MCCHORDLTM
METRO TBT
OHM-RADIr
OHM-SITU
OHM-SITEF
PASCO AIR

.PASCO P
PASCO S
PASCO-W
Q CITY F

.SKAGIT-
SODASPRING

F7=Del"Name a=Write"In_use .9=Print,Help menu,PrtSc lO=More,Help,Key

•

Page 2

•
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File: Y:OHM-HAWAII.PCC

Date: 01/24/96

by client 2/16) for PGDN and

Samples to arrive after March

•

Clien~

Sdledule

"nalytes

Protocol

CC

Turnaround

OHM Remed; at; on Serv; ces, Inc.

UST Si tes in Hawai i

90% ~rojec: consists of Soil samples, 10: water/r;nsate sameles

Del ivery of saaElles over 6 montns. ~kly sdledule will be

obtained one week in advance of s~le receipts.

Water
29- 8TE samcles via a020
36- a015 Mod (TPH gas or diesel or 41a.1)
17- 6010 tor ~b, Cd, Cr

30- 8310 Nacntllalene, Acenapntnene, Fluorantnene, and low level
8enzo(alpyrene

7- aoao Low level PCBs 2L :0 lmL

7- 8010 tetraenloroethylene, and ,1'-trichloroethane
10- 1020 tlammability
1- HPLC (metllod sucplied

2·nitrodiphenylamine,
5- 6010 ~b only

Soi l
260- ;TE samoles via 8020
327· 3015 ~od (TPH ;as or diesel or ~18. 1)
152· 6010 for ~b, Cd, Cr

26"0- 8310 ~acntllalet1e, Acenacntllene, Fluorantnene, and

8enzo(a)pyret1e

60- a080 PCBs
7- 8010 tetradlloroethylene, tand 111-tridlloroetnane

10- 1020 flammabili~

3- HPLC (method sugpl ied by c'ient 2116) for PGDN and

Z-nitrCdipllenylamine, Samples to arrive after Mardi
40- 6010 ~b only

5\1-840 .. itn NEESA Level C data package. See me if-you need a
copy Jf the NEESA ~eouirements. I nave the June aa version.
Site specific CC reouired. Batc~ in SOGs.

Yesl See nandout suemitted to;

JMB,MN.3ill,BarbM,~C,CO,~S,~IK,PJ,TH,30

FAX 7 IOOrlcing dayS ~rom samcle receipt Hard Copy 30 call!ndar

days from SOG closure EOD Not applicable

Page 3



File: Y:OHM-HAWAII.PCC

Date: 01/2t./96

Penelties See PROJQC, page 2

CUlls Yes' See minillUll detec~ion l ilD;ts in hlll'1dClUt sub:Ditted to;
JMB,MN,Bill,BarbM,MC,CD,HS,HIK,PJ,TM,SO

Holding Time: Routine 5\1-846 1'1"aII collec~ion.

Deliveraeles: HEESA Level C

Comnents

All stock pile sameles must be thoroughly homogenized prior to analysis.

UPDATES will be added (with the date) to this tile.

Pam, see MarkS regarding scecial test codes tor low level metals pr~1 Something

like, LX~1 for the digestion. Also, these sameles will be batched in SOGs.

See MarkS.

First tentative schedule starting 3/2 or 3/3:

90 soils· aTE (8020) • x
40 soils· TPH Gas
50 soils' TPH Diesel OR 418.1

. 50 soi ls • 8310 PAHs

40 soils· Pb only (6010)

3/15/95 's,,;

Art Taddeo reQUested pricing for TCLP Pb, Cd, and Cr (to comply with TCLP
regulations). I provided pricing tor soils at S130.00 ...

I

10/26/95 ds

Data paCKS are to ~e sent to:

(illl OsgoOd

OHM

20015 n"C ~ve.S

!Cent. I.IA 98032

~ ..

Recorts are to be fa~ed to Sob Rooks at 808-682-1880 in HI.

•
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Appendix III

Example of SDG Paperwork
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1. Introduction and Scope

1.1 This SOP descibes the contents of the different levels of reports at Laucks Testing
Laboratories. Inc.

1.2 Complete CLP-type data package (level IV):

A complete data package (level IV) subnnued to a client consists of a cover page, a
narrative. chain-of-custody copies. an index., and a separate section for each analytical
fraction containing aU forms and raw data. The entire package is paginated sequentially
beginning with # 1.

1.3 Forms only data package (level ill):

• 1.4

A "forms only" data package (level Ill) submiued to a client contains all of the above with
the exception of the raw data.

Database Report (level II):

A database report (level IT) contains forms generated from the database and includes many
of the forms in a level III or IV package. The contents are indicated in Appendix I and are
not described further.

•

1.5 Paper Job Report (level I):

A "paper job" report is created for special chemistry and food chemistry and usually
contains a format specified by the client or results only. The contents are indicated in
Appendix I and are not described further.

2. Description of Contents of Level m and IV pack:tges

Detailed below are the elements that may be included in a level ill or level IV package.
Appendix I contains tables that signify whether an element is incorporated into a final
report. Client specific requests may dictate that some elements may be added or deleted
and these are documented during project initiation in the LlMs system.

£Ducks Testing Laboratories, Inc.
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2.1 Cover Page

The package cover page will contain the laboratory narne. client name, work order
numbers, SDG number and the date.

2.2 Narrative

2.2.1 Sample receipt and Identification:

This section lists all client sample names. the corresponding laboratory sample names and
the analyses requested for each sample. (The analyses are generally abbreviated to three
letters.)

2.2.2 Analytical request key:

This section defines the abbreviations listed in the above section.

2.2.3 Sample Identification on Forms:

This sections is used to explain any abbreviations to client sample names on any of the
forms (occasionally forms software does not accommodate lengthy client sample 1.D.s).

2.2.4 General remarks on organic anaiysis:

These are stock comments contained in the narrative template describing general analysis
conditions for each of the requested organic fractions.

2.2.5 Specific remarks on organic analysis:

These are comments written for each organic analytical fraction describing any anomalies,
deviations from the specified method, dillutions. holding time violations, corrective actions
etc. These comments are written by the respective analysts.

2.2.6 General remarks on inorganic analysis

These are stock comments contained in the narrative template describing general analysis
conditions for each of the requested inorganics fractions.

2.2.7 Specific Remarks on inorganic analysis:

Laucks Testing Laboratories. Inc.
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These are comments wrinen for each inorganic analytical fraction describing any an
omalies,deviations from the specified method. dilution's. holding time violations,cor
rective actions etc. These commentS are wrinen by the respective analysts.

2.1.8 Release of data:

This page is signed by both the respective project manager and the technical director. also
contained on this page is infonnation on who to contact regarding specific questions as
well as the laboratory telephone and fax numbers

2.3 Chain-of-Custody Copies:

• 2.4

This section contains the chains of custody received with the samples as well the labora
tory receipt and temperature logs.

Index:
The index should list all data fractions and sub-fractions with the corresponding page
numbers.

•

2.5 Organic fractions

Level IV Organic data packages are subdivided into five sections: QC Summary, Sample
Data. Standards Data. Raw QC Data. and Bench Sheets.

Level ill (forms only) organic data packages contain only the forms from these sections.
No bench sheets or raw data are provided.

Only Volatiles. Semi-volatiles and PesticidesIPCBs have official CLP form numbers and
protocol. Every effort is made to ensure that the same information appears on forms for
all other fractions.

NOTE: the form numbers that appear below are seen only on forms for Volatiles, Semi
Volatiles and PesticidesIPCBs. Forms for all other fractions contain the same information
but no actual form numbers.

Laucks Testing Laboratories. Inc.



2.5.1 QC Summary:

The QC Summary contains the following forms:

a.) Form II: Surrogate recovery report

b.) Form Ill: MSIMSD Recovery report

c.) Blank spike report

d.) Form IV: Method blank summary

e.) Form V: Tuning and Mass Calibration Standard

f) Form VIII: Internal standards Area Summary

Sample Data:

Sample data contains the following forms and data

a.) Form I (analysis data sheet) including TICs

b.) Raw Data

SOP No:
Revi~ion:

Date:
Page:
Replaces:

LTL-4201
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none •

2.5.3 Standards Data:

The standards data below are divided into two formats: Volatile/Semi-Volatile and Pest

icidelPCB. Every effort is made to ensure that forms for all other fractions adhere closely

to whichever of the two formats is most applicable. .

2.5.3. 1 Volatile/Semi-Volatile
a.) Form \11 and Initial Calibration Data

b.) Form VII and Continuing Calibration Data

2.5.3.2 PesticidelPCB
a.) Form V1ll: Pesticide Analytical Sequence

b.) Form IX: PesticideIPCB Standards Summary

c.) Form X: PesticideIPCB Identification (positive results)

d.) Pesticide standard chromatograms and data system printouts for Eval

uation of standard mix A.B, and C

e.) Pesticide. standard chromatograms and data system printouts for indi

vidual standard mix A. and B

f.) Pesticide Standard Chromatograms and data system printouts for all

multi-response pesticideslPCBs and quantitation standards

g.) A copy of the computer reproduction or strip chan recorder output

covering the 100 fold range

2.5.4 Raw QC Data:

•

•
Laucks Testing Laboratories. Inc.
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The Raw QC Data below are divided into three formats: Volatile, Semi-Volatile, and all
other fractions.

e·

•

2.5.4.1 Volatile
a.) BFB

1.) Bar graph spectrum
2.) Mass listing
3.) RIC: Reconstructed Total Ion Chromatogram

b.) Blank Data
. 1.) Form I including TICs

2.) Raw data
c.) Matrix Spike Data

1.) Form I
2.) Raw data

d.) Matrix Spike Duplicate Data
1.) Form I
2.) Raw data

2.5.4.2 Semi-Volatile
a.) DFTPP

1.) Bar graph spectrum
2.) Mass listing
3.) RIC: Reconstructed Total Ion Chromatogram

b.) Blank Data
1.) Form I including TICs
2.) Raw data

c.) Matrix Spike Data
1.) Form I
2.) Raw data

d.) Matrix Spike Duplicate Data
1.) Form I
2.) Raw data

2.5.4.3 All other fractions
a.) Blank Data

1.) Form I
2.) Raw data

..

Laucks Testing Laboratories. Inc.
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b.) Matrix Spike Data
1.) Fonn I
2.) Raw data

c.) Matrix Spike Duplicate Data
1.) Fonn I
1.) Raw data

2.5.5 Bench Sheets:

The bench sheets section contains any miscellaneous paper work such as log book pages,
in-house tracking sheets. in-house chains of custody. extraction bench sheets etc.

2.6 Inorganics Fractions:

There are tWO kinds of inorganics fractions: Metals and Miscellaneous Inorganics (con
ventionals).

2.6.1 Metals

2.6.1.1 Cover Page:

This page lists all samples analyzed and is signed and dated by the analyst

2.6.1.2 Inorganics Analysis Data Sheet
a.) fonns I

2.6.1.3 Quality Control Data
a.) Fonn II (pan 1): .Initial and Continuing Calibration Verification
b.) Fonn II (pan 2): CROL Standard for AA and ICP
c.) Fonn ill: blanks
d.) Fonn IV: ICP Interference Check Sample
e.) Fonn V (pan 1): Spike Sample Recovery
f) Fonn V (part 2): Post Digest Spike Sample Recovery

g.) Fonn VI: Duplicates
h.) Fonn VII: Laboratory Control Sample
i.) Fonn VITI: Standard Addition Results
j.) Fonn IX: ICP Serial Dilutions
k.) Form XIll: Preparation Log
1.) Form XIV: Analysis run Log

•

•
Laucks Testing Laboratories, Inc.
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2.6.1.4 Quanerly Verification ofInsuument Parameters
a.) Fonn X: Instrument Detection Limits (quanerly)
b.) Fonn XI (pan 1): rcp Inter element Correction Factors (annually)
c.) Fonn Xl (pan 1): rcp Inter element Correction Factors (annually)
d.) Fonn XII: rcp Linear Ranges (quanerly)

2.6.1.5 Raw Data
a.) rcp
b.) Graphite Furnace
c.) Mercury
d.) Cyanide

2.6.1.6 Digestion and Distiilation Logs
a.) ICP
b.) Graphite Furnace
c.) Mercury
d.) Cyanide

2.6.2 Miscellaneous Inorganics

2.6.2.1 Cover Page

LTL-4201
o

1131/96
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•

This page lists all samples analyzed and is signed and dated by the analyst.

2.6.2.2 Inorganics Analysis Data Sheet

2.6.2.3 Quality Control Data
a.) Preparation blanks database Report
b.) MS/MSD Report
c.) MSlDuplicate Database
d.) SRM Report

2.6.2.4 Raw Data

The Miscellaneous Inorganics raw data is divided into sections by analytes.

Laucks Testing Laboratories, Inc.
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I Level I ! Level II I Level ill I Level IV = eLP ,

Narrative I I IY I
Chain-of-Custodv I Y IY IY Y I
Method IY IY IY IY
Reference
Results IY !Y IY Y I
SurrQ(,!ate Ree. I IY IY Y
Method Blank I IY IY IY I
Blank Soike I IY IY Y
MSllvlSD I IY IY IY I
Tune I I IY IY
Initial Calib. I IY Y
Cont. Calib. I I Y Y
IS Area I Y
Raw Da~a I I Optional Y
Chromato~s I Optional Y
Bench Sheets I I Y

Y indicates that this element is present in the hardcopy delivered to the client

Laucks Testing Laboratories, Inc.
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L I fR rtieve so epo ne

I Level I I Level D
j

Level ill I Level IV =
CLP

Narrative Y Y
Chain-of-Custodv I Y IY Y Y
Method

IY IY
Y Y

Reference
Results IY IY Y Y
Method Blank I IY Y Y
SRMILC SIB S I IY IY Y
MSlDupe I IY Y
MSIMSD Y Y
ICV Y Y
IeB I IY Y
CCV I IY Y
CCB I I Y Y
CRA IY Y
CRI I Y Y
Post Spike I Y Y
GFAAMSA I I Y Y
ICP Ser. Dil'n. I I Y Y
IDLs I Y Y
Interelemem

I I
Y

Corr. Factors
Linear Ran!!e I I I Y
Preo Loe I I Y
Run Loe I I I Y
Raw Data I Y
Bench Sheets I I Y

•

Y Indicates that thIs element IS present In the hardcopy delivered to the dient.

•
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Revision: 0
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I
Level I I Level D I Level ill

I
Level IV =

CLP

Narrative I I IY IY I

Chain-of-Custodv I Y IY IY Y

Method IY IY IY Y

Reference
Results Y IY IY Y
Method Blank IY IY Y

SRM/LCSIBS IY IY Y

MSlDuoe I IY I Y

MSIMSD I I IY
ICV I I IY Y

ICB I IY Y
CCV

, IY Y

CCB I IY Y

Raw Data I I I Y

Bench Sheets I I IY

Y indicates that this element is present in the hardcopy delivered to the client.
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L.. Introduction and Scope

1.1 Scope

1.1.1 LTL-6006 (SW 846 Method 9081) is applicable to most soils, including calcareous and
noncalcareous soils. 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 of the added sodium cations for the matrix cations. Subsequently, the sample is
washed with isopropyl alcohol. An ammonium acetate solution is then added, which
replaces the adsorbed sodium with ammonium. The concentration of displaced sodium is
then detenmned by flame atomic absorption spectroscopy or ICP.

Definition of Terms

No holding times or preservation are specified for this method.

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.

Sample Collection, Sample Storage, Holding Times

This section defines terms and acronyms as they are used in this SOP. Other terms, such
as MS/MSD or method blank, are not defmed here since it is assumed that the user of this
SOP already understands their more general meaning.

1.2.2

• 1.3

1.3 .1

1.4

1.4.1

1.4.2 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 analysesor 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 (i.e. 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 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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1.4.4 DIW - Deionized water - Lab reagent water. This water should be free of virtually 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 tubes 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 of this 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 pH 8.2.

2.2.2 Ammonium acetate (NH40Ac), 1 N: Dilute 114 mL of glacial acetic acid (99.5%) with
water to a volume of approximately 1 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 of 2 liters with water.

2.2.3 Isopropyl alcohol: 99%.

~ 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.

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 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 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 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, if sample levels exceed 20
times the blank, the level of contamination 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 control limit, 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 manner similar to MS/MSD RPDs:

lSI - S2/ * 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 RPD control limits 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 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.

S-- 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 fine soil has >50% of
the particles <0.074 mm, medium soil has >50% >0.425 mm, while a coarse soil haS
more than 50% of its particles >2 mm.

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 of99% 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 33 mL ofNH40Ac solution, stopper the tube, 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.

5.1.8 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 Instrumental Analysis

5.2.1 Specifics of the instrumental analysis are contained in the appropriate SOP.

~ Reports

6.1 Data Packet Organization

6.1.1 Sample reports vary depending upon the needs of the client. They may be as simple as a
standard laboratory report with only a QC summary (generated from QC_DB) or they
may be more thorough and include instrument calibration information and raw data if a
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, to the limit of detection indicated.

Laucks Testing Laboratories, Inc.
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QAElement Method Laucks Frequency Corrective Documentation
Criterion Criterion Action

Method Blank None No blank above 1 per 20 reanalyze unless QC_DB and
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 samples or one QC Officer sample report
RPD per batch
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.L.. Introduction and Scope

1.1 Method Description

1.1.1 The purpose of this SOP is to define 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 detennination to
b~ perfonned. .

1.2 Definitions

1.2.1 DIW =deionized water

2. EQuipment List and Standards

2.1 Standard laboratory glassware, including but not limited to:

2.1.1 Volumetric flasks
Beakers
Funnels
Separatory funnels
Kjeldahl flasks
Nessler tubes
Erleruneyer flasks
Burets
BOD bottles
Distillation Apparatus

J.... Safetv 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~tedHNO) or H2S04, USE APPROPRIATE SAFETY
PRECAUTIONS FOR ACID USE! Wear safety glasses, lab coat, and gloves.

3.1.2 Some oily samples or profile samples may require the use of acetone or chlorofonn to
clean the glassware. AGAIN, USE APPROPRIATE SAFETY PRECAUTIONS FOR
SOLVENT USE! Wear safety glasses, lab coat, and gloves. Dispose of solvent waste
in appropriate solvent 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 gl~s.(non-pyrex, kimax, etc.) in a muffle furnace or it will shaner.
Take appropriate precautions with hot materials.

Laucks Testing Laboralories. Inc.
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L Operation procedures

4.1.1 All glassware must be scrupulously cleaned. The analyst that performs each specific
analysis 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)

4.1A BOD

4.1.4.1 Glassware BOD bottles

4.1.4.2 Glass pipettes

4.1.4.3 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.

4.1A.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.

4.1.6 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 H2S04 and DIW 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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4.1.7.2 Rinse well with DIW.

4.1.7.3 Air dry.

4.1.8 FORMALDEHYDES

4.1.8.1 Procedure for GlasswareBeakers, Erlenmeyer flasks, Volurnerric flasks, Test
tubes

4.1.8.2 Cleaning procedures: .,Rinse well with DIW only.

4.1.8.3 Never contaminate glassware with HN03 .

4.1.9 HARDNESS

4.1.9.1 Procedure for Glassware, "Erlenmeyer t1asks, Buret

4.1.9.2 Cleaning procedure - Rinse with DIW only.

4.1.10 KJELDAHL NITROGEN-LOW LEVELS (TK1~ .~'\[D AMMONIA)

4.1.10.1 Procedure for Glassware, Kjeldahl distillation apparatus, Kjeldahl flasks,
Erlenmeyer, flasks or beakers

4.1.10.2 Cleaning procedure for Kjeldahl flasks - pre-distill With DIW and NaOH, and do
final DIW rinses.

4.1.10.3 Beakers or Erlenmeyer flasks- DIW rinse only.

4.1.11 OIL AJ'ID GREASE

4.1.11.1 Procedure for Glassware. Volurnerric flasks. Beakers, Funnels, Separatory
. funnels, Soxhlet digestion apparatus

4.1.11.2 Cleaning procedure for Vol. flasks, funnels, soxhlet apparatus- freon rinse 3-4
times.

4.1.11.3 Cleaning pro~edur~torBeakers, separatory funnels- hot tap water and Alconox,
rinse well with hot tap water, and dry.

4.1.12 METALS (INCLUDING HYDRIDES AND MERCURY)

4.1.12.1 Procedure for Glassware, Volumetric flasks. Beakers, Erlenmeyer flasks, BOD
bonles, Digestion caps or watchglasses

4.1.12.2 Cleaning procedure - Rinse well with DIW only.

4.1.12.3 OPTIONAL:

4.1.12.4 If oily or difficult to clean, wash with acetone. scrub with hot tap water and
Alconox, and rinse well with DIW.

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 HN03 and DIW.

4.1.12.9 Fill glassware with DIW and add 4-8 mls HN03. 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 for Kjeldahl 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

4.1.14.1 Cleaning procedure for GlasswareBeakers

4.1.14.2 Acid wash with H2S04 .

4.1.14.3 Rinse.with DIW.

4.1.15 TOC (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 TOX

4.1.16.1 Cleaning procedure for Glassware, Volumetric flasks, Misc. TOX glass pans

4.1.16.2 Cleaning procedur~ - Soak in chromic acid solution.

4.1.16.3 Wash with hot tap water and alconox.

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.

S:.. 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 described 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, graphite furnace
ab~orption 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 3015 using nitric acid digestion may be analyzed by
GFAA, ICP or ICP-MS for the following:

Aluminum Calcium Lead Selenium
Antimony Chromium Magnesium Silver
Arsenic Cobalt Manganese Sodium
Barium Copper Molybdenum Thallium
Beryllium Iron Nickel Vanadium
Cadmium Zinc Potassium

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.

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
filtered, or allowed to settle in a clean sample bottle for analysis.

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 must take every precaution to avoid contact with
these potentially hazardous materials and should. wash hands thoroughly before eating or
leaving the laboratory.

Laucks Testing Laboratories. Inc.
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3.3 Very reactive or volatile materials may create high pressures when heated, causing the
vessels to vent with potential loss of sample and anal)rtes. 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. Eguipment
• MDS-2100 Microwave 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 or precleaned.
• 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), RNO), Trace ICP analyzed

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 if contamination was traced to a specific reagent.

Laucks Testing Laboratories. Inc.
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6.5
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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 of well shaken sample is measured into a graduated cylinder. This
aliquot is poured into the Tefloft® digestion vessel with the number ofthe 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. If only 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 of concentrated 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 most carbon. Weigh each capped vessel to the nearest 0.01 g.

Place the carousel in the microwave. Flush the pressure control line with water to remove
any air bubbles. Attach the pressure control line, and the temperature probe to the
digestion vessel with the double ported lid. Set the microwave on program 2 sw3015
(temperature). This first stage of the program increases the temperature from about 20°C
to 160°C in ten minutes. In the next ten minutes the microwave heats the sample from
160°C to 170°C. Leave the samples in the microwave until it stops, to cool the samples.

Re-weigh the samples to determine the extent of sample loss, if any. If the weight of the
bomb with the sample has decreased by more than 2.5g, discard and prepare the sample
agam.

6.6 Uncap the vessels and transfer the samples to an acid-cleaned or precleaned polyethylene
bottle. If the digested sample contains particulate which may clog nebulizers or interfere
with injection of the sample into an instrument, filter the sample or allow it to settle.

6.7 Record the start and finish time on the digestion log. Take the prepared samples to the
metals analysis department. Record, the time and date when the digestates are
relinquished, as well as the initials of the analyst accepting the digestates. Maintain a
strict chain of cu"stody 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,
MS (ICP-MS), ICP and the sequence number of the digestion. Example
B022095MSWOl.

Laucks Testing Laboratories. Inc.
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7.2 Spiked samples should be employed to detennine accuracy. In each batch or SDG

consisting ofno more than 20 samples, either matrix spike / sample duplicate (MS/Dup)
or matrix spike /matrix spike duplicate (MSIMSD) samples will be prepared. For
SW3015-specified quality control measures, MS/Dup 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 ap.d digestate bottles must be marked appropriately. If
MSIMSD samples are required instead of the SW846-specified MS/Dup, both the second
and third aliquot must be spiked.

7.3 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.

8. References

8.1 USEPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA
SW846, most recent version, Method 3015.
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Testing Laboratories, DATE DATE METHOD ANALYST ANALYSIS
INC. TIME TIME

SDG#: SW846 Microwave
- .

MATRIX: WATER 3015 Digestion

B -
0 Samp Final Bomb & Final ~ ~ Bo
m

Sample ID Vol Vol Color Clarity Sample Bomb (g) >2.5 ttlb
# (mL) (mL) (g) (g) g e#

?
Int Fin Int Fin

--

-.

,

Chain Digest Relinquished Digest Accepted Digest Disposed
of Date I Time: Analyst :Analyst :Date

Custody

Reagents IHNO} HCI I"1°1Lot Number

COLOR. 1 - Red, 2 - Blue, 3 - Yellow, 4 - Green,
9 =Gray, 10 = Black, 11 =Colorless.

CLARITY: 1 =Clear, 2 =Cloudy, 3 =Opaque.

5 - Orange, 6 - VIOlet, 7 - White, 8 - Brown,
P:\metals\bnchshee\sw3015.doc
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Appendix B, Flowchart for LTL-7009
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• The CLP spike solution for ICP digest was made by diluting 10 mLs of CLPP

SPK-l, 10 mLs ofCLPP-SPK-2, and 10 mLs ofCLPP-SPK-3 to 100 mLs with
Type II water.

• Add 1000 J.lLs of CLP spike solution to water samples and 2000 J.lLs 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 2000
Cd 50 Sb 500
Co 500 Tl 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 w~ter and 5 mL ofHN03. Dilute to yolume with
Type II water.

Analyte
As
Pb
Se
TI
Cd

Volume
400 JlL
200 JlL
100 JlL
500 JlL

50 JlL

Stock Concentration
1000 ppm
1000 ppm
1000 ppm
1000 ppm
1000 ppm

• • Dilute to lOO mL with Type II water. This spike solution now contains:

4.0 ppm
2.0 ppm
1.0 ppm
5.0 ppm
0.5 ppm

Arsenic
Lead
Selenium
Thallium
Cadmium

Add 1000·JlL of Spike Solution to water samples and 2000 JlL to soil samples
prior to digestion.

•
Laucks 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 of Type II water and 5 mL of HN03.

ICP-l

Analyte Volume Stock Concentration Spike Concentration
Sb 500' ~L 1000 ppm 5 ppm
Al 5000 ~L 1000 ppm 50 ppm
Ba 2000 ~L 1000 ppm 20 ppm
Be 100 ~L 1000 ppm 1 ppm
Cr 500 ~L 1000 ppm 5 ppm
Co 1000 ~L 1000 ppm 10 ppm
Cu 500 ~L 1000 ppm 5 ppm
Fe 2500 ~L 1000 ppm 25 ppm •Mn 500 ~L 1000 ppm 5 ppm
Ni 1000 ~L 1000 ppm 10ppm
V 1000 ~L 1000 ppm 10 ppm

Zn 1000 ~L 1000 ppm 10 ppm

ICP-2

Analyte Volume Stock Concentration Spike Concentration
Ag 500 ~L 1000 ppm 5 ppm

•
Laucks Testing Laboratories. Inc.
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• Add 1000 JlL of ICP~1 and 1000 JlL of ICP-2 spike solutions to water samples
prior to digestion. For soil samples, add 2000 JlL of each spike solution prior
to digestion. The final digest will contain:

Concentration Concentration
Analyte in Digest Analyte in Digest

Sb 50ppb Al 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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• 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.lL 1000 ppm 5000 ppb
TI 500 J.lL 1000 ppm 5000 ppb
Pb 250 J.lL 1000 ppm 2500 ppb
Cd 100 J.lL 1000 ppm 1000 ppb

• Add 1000 J.lL of Spike Solution to water samples and 2000 J.lL 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. of LTL-6 solutions, and -2 mLs of conc. 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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2 ."
• 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 ofHNOJ . Dilute to volume with
Type II water.

Analyte
As
Pb
Se
TI
Cd

-Volume
500 JlL
500 JlL
250 JlL
250 JlL
100 JlL

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
5.0 ppm
2.5 ppm
2.5 ppm
1.0 ppm

Arsenic
Lead
Selenium
Thallium
Cadmium

.'
The LCSW for the GFAA digest was made by diluting 10 mLs of LCSW stock
solution and 20 mLs of conc. RNO) 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 Tl 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
ICY-l solution to 100mL of Type II water prior to extraction. The spike was
made by adding 1000 ilL 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
Y

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

•

Tables based on a final volume of 100 mL.

Laucks Testing Laboratories. Inc.
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1. Introduction and Scope

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 procedure is used to determine total metals.

I 1.2 Samples prepared by Method 301 OA may be analyzed by FLAA or ICP for the following:

* Although Antimony, Silver and Tin are not listed in the original SW846 document as
analytes that may be analyzed from samples prepared by Method 30IOA, 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

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
Zinc

,
1.3 With the exception of Antimony, 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.

Laucks Testing Laboratories, Inc.
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3.2 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 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 going
home for the day.

4. Equipment

• 150-mL beakers or equivalent, acid-washed
• 100-mL graduated cylinder, acid-washed
• Ribbed watch glasses, acid-washed
• Eppendorf or other micropipets
• Hot plate or equivalent heating source, one that is adjustable and capable of maintairiing a

temperature of 90-95° C.
• Glass funnels, acid-washed
• Filter paper, Whatman No. 41 or equivalent
• Sample digestate bottles, acid-washed
• Thennometer

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), HN03, 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 if contamination 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] mL of concentrated HN03. If only 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 certain that the sample does not boil and
that no portion of the bottom ofthe 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 ofRN03. 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 RNO] 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 cool, add 5 mL of
concentrated HCI 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

6.4

After cooling the beakers, add 5mL concentrated Hel to obtain a final acid concentration .,
of approximately 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 volume of 100 mL. If one 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
final volume of 100 mL, using acid-washed filter apparatus to avoid sample contamination.
Samples should be stored in acid-washed digestate bottles.

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 SnG 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.

7.2 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. If MSIMSD samples are required instead of the SW846
specified MSlDup, both the second and third aliquots must be spiked and all glassware
and digestate bottles marked appropriately.

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 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 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 determined by the analyst as outlined in Section 7.3.

Sa.. 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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TESTING LABORATORIES. INC. DIGESTION LOG method n ~onned.

SDG ~ Digest start : dateltlme Digest Rnish : dateltlme SW-846 3OIOA 1 CLP-wuer I
AaaIyst: I / SW-846 3OSOA r CLP-soil I

Sample Final
Sample Size Volume Color Claritv Text Art Comments

ID (l1:mL) (mL) Bef Aft Bef Aft

-

Chain Digest ReUoquisbed Digest Accepted Digest Obposed Hot Plate
or Date I TIme: An.tnt Allamt Date T"",perature "C

Custody /
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Appendix B, Flowchart for LTL-70 10
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ICP LCSW.

The LCSW for the rcp digest was made by diluting 100 mLs of SPEX ICV-1 TM

solution to 1000 mLs with type n water. A 100 mL aliquot of this solution was then
digested.

rCP 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 Tl 1000
Se 500

Tables based on a final volwne 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 1OOOJ,.L1s of CLP spike solution to water samples and 2000 J,JLs of CL
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 Tl 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.

Laucks 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 of Type II water and 5 mL ofHN03.

ICP-l

Analyte Volume Stock Concentration Spike Concentration
Sb 500 JJ,L 1000 ppm 5 ppm
AI 5000 JJ,L 1000 ppm 50 ppm
Ba 2000 JJ,L 1000 ppm 20 ppm
Be 100 JJ,L 1000 ppm 1 ppm
Cr 500 J.J,L 1000 ppm 5 ppm
Co 1000 JJ,L 1000 ppm 10 ppm
Cu 500 JJ,L 1000 ppm 5 ppm
Fe 2500 J.J,L 1000 ppm 25 ppm
Mn 500 JJ,L 1000 ppm 5 ppm
Ni 1000 J.J,L 1000 ppm 10 ppm
V 1000 JJ,L 1000 ppm 10 ppm

Zn 1000 J.J,L 1000 ppm 10 ppm

ICP-2

Analyte Volume Stock Concentration Spike Concentration
Ag 500 J.J,L 1000 ppm 5 ppm

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 50ppb Al 500 ppb
Ba 200 ppb Be· 10 ppb
Cr 50 ppb Co 100 ppb
Cu 50 ppb Fe 250 ppb
Mn 50ppb Ni 100 ppb~

V 100 ppb Zn 100 ppb
Ag 50 ppb

Table based on final volume of100 mL for water digests, and 200 mL for soil digests.

,

-..
/" ,
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PDCA
SPIKES and LCSW

The LCSW for the PDCA extraction was make by adding 10 mL SPEX
ICV-I™ solution to 100 mL of Type II water prior to extraction. The spike was
made by adding 1000 J,LL 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

50 ppb
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

•

Tables based on a final volume of 100 mL.

Laucks Testing Laboratories, Inc.
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1.1

1.2

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.

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 (OFAA), inductively coupled argon plasma spectroscopy (lCP),
or inductively coupled argon plasma mass spectrometry (ICP-MS). The procedure is a
hot acid leach for determination of available metals.

~ .
Samples prepared by Method 3051 using nitric acid digestion may be analyzed by FLAA,
OFAA, ICP or ICP-MS for the following:

Aluminum
Antimony
Arsenic
Boron
Barium
Beryllium

Cadmium
Calcium
Chromium
Cobalt
Copper

Iron
Lead
Magnesium
Manganese
Mercury

Molybdenum
Nickel
Potassium
Selenium
Silver

Sodium
Strontium
Thallium
Vanadium
Zinc

•

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 Atomic Absorption(OFAA), 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 of the microwave digestion
system used, in order to be in compliance with SW-846 protocols.

2....- Summary of Method

2.1 A representative sample of up 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.

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-2100 microwave, being designed with temperature control, does not
require the calibration outlined in method 3051.

So... 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), RNO), ACS Reagent grade or better. Acid should be analyzed
to detennine 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.OIg.
For soils, sludge and sediments, use no more than 0.50g. For oils, use no more=-than
0.25g.

6.3 Microwave

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 control lid 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:'2IOO 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:
-

Stage (1) (2) (3) (4) (5)
O/OPOWER 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 if a 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. If only 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 SDG
consisting..of no more than 20 samples, either matrix spike / sample duplicate (MSlDup)
or matrix spike /matrix spike duplicate (MS/MSD) samples will be prepared. For
SW3051-specified quality control measures, MS/Oup 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 SW846-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 solution, and it's Metals
Standard Logbook number, and the lot number of any reference materials.

~ References

8.1 USEPA, Test Methods for Evaluating Solid Waste Physical/Chemical Methods, USEPA
SW846,most recent version, Method 3051.
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Laucla SIAKI IIMSIl -
Testing Laboratories, INC. DATE DATE METHOD - ANALYST ANALYSIS

TIME TIME
SDG#: SW846 Microwave

MATRIX: SOIL 3051 Digestion

B Final T Bomb & Final b.. b..
0 SampleID Samp Vol Color e Artifacts Sample Bomb (g) >0.5
m (g) (mL) I (g) (g) g?
b t
jj

Int Fin

-

Chain Digest Relinquished Digest Accepted Digest Disposed
of Date I Time: Analyst :Analyst :Date

Custody I :

•
COLOR: 1 = Red. 2 = Blue. J = Yellow, 4 = Green. 5 =Orange. 6 =Violet, 7 = White, 8 = Brown,

9 = Gray, 10 = Black, 11 = Colorless.

TEXTURE: F = Fine (Powdery), M = Medium (Sandy). C = Coarse (Rocky).
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Measure 0.509
aliquot of sample

& ac into the
digestion vessel

Add 10 mls.
concentrated
HN03 to each

vessel; cap

elg e
digestion vessels

to the nearest
0.01 grams

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

No

Dilute & pour into
sample

containers.

Yes Redigest the
sample.
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• The CLP spike solution for rcp 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.

rcp Analytes

Analyte Concentration in Analyte Concentration in
Digest (Jlg/L) Digest (Jlg/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 Tl 2000
Cr 200 V 500
Cu 250 Zn 500

Table based on a fmal volume of 50 rnL 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 5mL ofHN03.

Analyte
As
Pb
Se
TI

Volume
400 J.LL
200 J.LL
100 J,LL
500 J,LL

Stock Concentratjon
1000 mg/L
1000 mg/L
1000 mgiL
1000 mgIL

• Dilute to 100 mL with Type II water. This spike solution now contains:

4.0 mg/L
2.0 mgIL
1.0 mg/L
5.0 mg/L

Arsenic
Lead
Selenium
Thallium

.-
• Add 500 J.LL of Spike Solution to soil samples prior to digestion.

Lauch 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 (ICP-MS only)
Iron Vanadium Thallium
Lead Zinc

* Although Arsenic and Selenium (analyzed by FLAA/ICP) 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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2.1 A representative I. 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, Tl,
Y, 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 cOI1centration
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 hot plates 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 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 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. Eguipment

• 25D-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 .
• 10D-mL graduated cylinder, acid-washed

Laucks Testing Laboratories, Inc.
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• Filter paper, Whatman No. 41 or equivalent
• Glass funnels, acid-washed
• 1OO-mL volumetric flasks, acid-washed
• Sample digestate bottles, acid-washed
• Thermometer

Method No:
Revision:
Date:
Page:

Replaces:

LTL-7015
1

3/20/00
50f23

o

,

Note: All glassware used for this digestion must be prepared by the method stated in
Inorganics Glass Cleaning Procedures, SOP #: LTL-7003.

s. Reagents

5.1 Reagent Water. Reagent water will be interference-free deionized wateL 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), HC1, ACS Reagent grade or better

5.4 Hydrogen peroxide (30%), H202, 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 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 HNO), 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 HNO),
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
HzOz and heat until effervescence is minimal or a maximum of 10 mL HzOz 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 HCl. 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: Ifa 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 prior to
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 SDG 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: B111794ICPSOl.

7.2 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 (MS/Dup) or
matrix spike / matrix spike duplicate (MS/MSD) 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 MS/Dup,
both the second and third aliquots must be 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 GF 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 "Yes", give description in the comments field.

Color
Clarity

LAUCKS ICP Place a '-I in the box next to theTESTING LABORATORIES, INC. DIGESTION LOG method oerformed.Dil!est start: date/time Dil!est finish: dateltime SW-8463005A ILM04.0-walerSDG #:
SW-8463010A ILM04.0-soil

Analyst:
SW-8463050A SW-846 30508

Sample Final
Sample Size Volume Color Clarity Text Art Comments Bottle

ID (e::mL) (mL) Bef Aft Bef Aft #

.

"

:

.. '-'0
~... ....

Chain Digest Relinquished Digest Accepted Digest Disposed Hot Plateof Date I Time: Analyst Analyst Date Temperature. DCCustody

Reagents IHNO" HCI HzOzLot Number

I=Red, 2=Blue, 3=Yellow, 4=Green, S=O.-ange, 6=Violet, 7=White, 8=Brown, 9=Grey, IO=8lack, II=ColorlessI=Clear, 2=C1oudy, 3=Opaque
P:lmetalslbnchsheelicpdig.doc

Texture F=Fine (powdery), M=Medium (sandy). C=Coarse (rocky)
P:\metals\bnchshee\icpdig.doc
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LAUCKS GRAPHITE FURNACE PI"e , Vin the boxn~
TESTING LABORATORIES, INC. DIGESTION LOG method Derfonned.

Dieest start: date/time Digest finish; date/time SW-8463020A [LM040-W,*
SDG II: SW-846-7060A ILM04.0-soil

Analyst: SW-8463050A SW-8463050

Sample Final
Sample Size Volume Color Clarity Text Art Comments Bottle

ID (e:mL) (mU Bef Aft Bef Aft #

--.,

-

".-. ;.... ....

Chain Digest Relinquished Digest Accepted Digest Disposed Hot Plate
or Date / Time: Analyst Analyst Date Temperature. °C

Custody

Reagents IHNO, IHCI IH,O,
Lot Number

Coiol' I=Red. 2=Blue. 3=YeJlow. 4=Green. 5=Orange. 6=Violet. 7=White. 8=Brown. 9=Grey. to=Black, t J=Colorless
Clarity 1=C1ear. 2=C1oudy. 3=Opaque
Texture F=Fine (powdery). M=Medium (sandy). C=Coarse (rocky) Artiracts: !r"Yes". give description in the comments field.
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MSlDup or

MS/MSD are
required for
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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 Hel 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

Continue adding

H20 2: reduce
volume to 5 mls.
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ICP Spikes
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• The CLP spike solution for ICP digest was made by diluting 10 mLs ofCLPP
SPK-FM, 10 mLs ofCLPP-SPK-2™, and 10 mLs ofCLPP-SPK-3™ to 100 mLs
with Type II water.

• Add 1000 J.lLs of CLP spike solution to water samples and 2000 J.lLs 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 2000_~ . ....
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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GRAPHITE FURNACE SPIKES
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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 mL ofHN03 o

• Dilute to 100 mL with Type II water. This spike solution now contains:

•

Analyte
As
Pb
Se
TI

4.0 ppm
2.0 ppm
1.0 ppm
5.0 ppm

VOlume
400 J.1L
200 J.1L
100 J.1L
500 J.1L

Arsenic
Lead
Selenium
Thallium

Stock Concentration
1000 ppm
1000 ppm
1000 ppm
1000 ppm

•'

• Add 1000 J.1L of Spike Solution to water samples and 2000 J.1L to soil samples
prior to digestion.

. ~......., .
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ICP
CLP-LOW SPIKES

• Add the analytes from the two tables below into separate 100 rnL volumetric
flasks which contain -50 mL ofType II water and 5 mL ofHN03.

ICP-I

Analyte
Sb
Al
Ba
Be
Cr
Co
Cu
Fe
Mn
Ni
V

Zn

Analxte
Ag

Volume
500 ilL

5000 ilL
2000 ilL

100, ilL
500 ilL

1000 ilL
500 ilL

2500 ilL
500 ilL

1000 JlL
1000 ilL
1000 JlL

Volume
500 JlL

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 of ICP-I and 1000 ilL of ICP-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

50 ppb
200 ppb

Analyte
Al
Be

Concentration
in Digest
500 ppb

10 ppb

Laucks Testing Laboratories, Inc.
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Cr 50ppb Co 100 ppb 
Cu 50 ppb Fe 250 ppb 
Mn 50 ppb Ni 100 ppb 
V 100 ppb Zn 100 ppb 

Ag 50 ppb 

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 mL of Type II water. 

Analxte Volume Stock Concentration Sl2ike Concentration 
As 100 JlL 1000 ppm 1000 ppb 
Se 500 JlL 1000 ppm 5000 ppb 
TI 500 JlL 1000 ppm 5000 ppb 
Pb 250 J1L 1000 ppm 2500 ppb 
Cd 100 JlL 1000 ppm 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 ofconc. 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 . 
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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 2 mL ofHN03• Dilute to volume with 
Type II water. 

Analyte Volume Stock Concentration 
As 500 JlL 1000 ppm 
Pb 500 JlL 1000 ppm 
Se 250 JlL 1000 ppm 
TI 250 JlL 1000 ppm 
Cd 100 JlL 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 1 00 mL of Type II water prior to extraction. The spike was 
made by adding 1000 ~L ofCLP SPK solution to a 100 mL aliquot of the sample 
prior to extraction. 

Analyte 
Cd 
Co 
Cu 
Fe 
Zn 

Analyte 
Pb 
Se 

ICP Analytes 

Concentrati on 
in Digest 

50 ppb 
500 ppb 
250 ppb 

1000 ppb 
500 ppb 

Analyte 
Mn 
Ni 
Ag 
V 

Concentrati on 
in Digest 
500ppb 
500 ppb 

50 ppb 
500 ppb 

Graphite Furnace Analytes 

Concentration 
in Digest 
500 ppb 

2000 ppb 

Analyte 
Tl 

Concentrati on 
in Digest 
2000 ppb 

. - .. ~;.. ..... 

Tables based on a final volume of 100 mL. 
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SW846-3050B 

• ICPIFAA GFAAIICP-MS 

1.0-2.0g Sample 1.0-2.0g Sample 
Add Spikes Add Spikes 
5 mL H2O 5 mLH20 

5 mLHN03 5 mL HN03 

Heat 15 min Heat 15 min 
Cool Cool 

5 mLHN03 5 mLHN03 . 

Heat 30 min Heat 30 min 
Repeat (5 mL HN03) until Repeat (5 mL HN03) until 

no brown fumes exist no brown fumes exist 
Reduce to 5 mL or heat 2 Reduce to 5 mL or heat 2 

hours hours 

• Cool Cool 
2 mL H2O 2mLH2O 
3 mL H20 2 3 mL H20 2 

Heat until effervescence Heat until effervescence 
subsides subsides 

Cool Cool 
Repeat with 1 mL aliquots Repeat with 1 mL aliquots 
H20 2 until effervesence is H20 2 until effervesence is 

minimal or 7 times minimal or 7 times 
Reduce to 5 mL or heat 2 Reduce to 5 mL or heat 2 

hours hours 
Cool Cool 

10 mL HCI Final Volume 100 mL 
Heat 15 min 

• Cool 
Final Volume 100 mL 

P:\metals\bnchshee\3050b.doc 



•• LAUCKS TESTING LABORATORIES INC. 
Seattle, Washington 

SOP #: LTL-7101 

Title: Operation of Jarrell-Ash Enviro 36 Simultaneous ICP 

Revision history: 
Number Date 
1 01123/96 
2 01109/97 
3 2/4198 

• Revised by: Date: O2./es/? a 
Katj 

Approved by: Date: J... -s- CJ? 

Approved by: J<:j~.J /4~ 
KareriKotz, Labor~tory Dir~ 

UNCONiROllHl 

• 



SOP No: LTL-7101 
Revision: 3 
Date: 2/4/98 

I Page: 20f28 
Replaces: rev. 2 

Table of Contents 

1. INTRODUCTION AND SCOPE ................•..•...••....•..•.•..••..............•....................................................•.........••.....••.•.... " 

1.1 PuRPOSE ..............................................................................•......................................................................................... 4 

2. EQUIPMENT LIST AND STANDARDS ................................................•••..............•................... ~ .........................•..••. " 

2.1 STAl'DARDS .................................................................................................................................................................... 4 

3. SAFETY PRECAUTIONS AND WASTE DISPOSAL ....•.•..•..........•....••.•.....••...••....•......•.••....•.••••....••••.......•..••••........ 5 

3.1 SAfETY PRECAlrnor-:s .................................................................................................................................................... 5 
3.2 WASTE DISPOSAL ........................................................................................................................................................... 6 

4. CALIBRATION AND QUALITY CONTROL ....•.••....•.•........•.........•...........•.............•..•..... _ .••.••••.•........•.. ; ..•.....•.•...•• 6 

4.1 CALIBRATION PROCEDL'RE .............................................................................................................................................. 6 
4.2 QUALITY CONTROL A.'iD LI~IIT CHECK TABLES ................................................................................................................ 6 

5. OPERATION PROCEDURES .........•...........•.............................................................................................•..•.•.......•..... 7 

5.1 STARnJP ........................................................................................................................................................................ 7 
5.2 ALTOMATIC PROFILI:-:G ................................................................................................................................................... 8 
5.3 MANUAL PROFILING ....................................................................................................................................................... 9 
5.4 ANALYTICALOPERATIO;\ ................................................................................................................................................ 9 
5.5 SHL Too\\,:-: PROCEDt.:RE ................................................................................................................................................ 10 

6. REPORTS ....................•...................................................................................................••.•................•...••.........•...••••• 10 

6.1 RESULTS ....................................................................................................................................................................... 10 
6.2 QUALITY CONTROL REPORTS .......................................... : ............................................................................................. 10 

7. QUARTERLY AND YEARLY PROCEDURES .........................................................•............•......•...............••......•.. 11 

7.1 INSTRU},IENT DETECTION LI~IITS (lDLs) ........................................................................................................................ 11 
7.2 METHOD DETECTION LI~IITS (MDLS) ............................................................................................................................ 11 
7.3 LINEAR RA,'iGE ............................................................................................................................................................. 11 
7.4 INTERELE~ENT CORRECTION FACTORS (lECs) .............................................................................................................. 12 

APPENDIX 1 .. ; ....................................................................•..............•............................................................................ 13 

CONCENTRATION OF A.'1ALYTES IN ST A.'iDARD SOLuTIONS IN ~IGIL ....................................................................................... 13 

APPENDIX 2 .................................................................................................................................................................... 15 

IDL SOLL"TIONS A:-:D LINEAR RA.-';GE .............................................................................................................................. ...... 15 

APPENDIX 3 .................•..............•.••.•.....••..........•.•.•..........•...•..•••...................•...........••...•.....•............••••........•.....•......... 16 

METHOD I:>IFORMATION. QC AND LIMIT CHECK TABLES ........................................................................................................ 16 
l'ylethod: L4 UCKlEC ................................................. .................................................................................................... /7 
Applicable to CLP1200. 7 ............................................................................................................................................... 17 
Limit Check Table UNCHK ................................................. ......................................................................................... /8 
Limit Check Table MGLBLK. ................................................ ........................................................................................ 19 
QC Check Table SP£,(lCVJvI and BMOlCVM ........................... .................................................................................... 20 • 
QC Check Table SPEXCCVJvf ................................ , .............. ......................................................................................... 21 
l'ylethod: S~V846 ............................................................. : .............................................................................................. 22 

Laucks Testing Laboratories, Inc. 



•• ·,1 !

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-7101
3

2/4/98
30f28

rev. 2

•

•

Applicable to SW846 Soils 22
Limit Check Table HICALSTD 23
Limit Check Table A1DL2X: 2-1
QC Check Table HSTDICVAI 25
Method: SW846W 26
Applicable to SW8-16 Waters 26
Limit Check Table HCALSTDW. 27
Limit Check Table WJIDL2X 28

Laucks Testing Laboratories, Inc.



.L Introduction and Scope

1.1 Purpose
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1.1.1 The purpose of this SOP is to define the operation ofthi:: 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 Enviro36 simultaneous ICP with autosampler
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 ppm of Scandium internal standard. Expiration dates for
the standards are based on the expiration date of the purchased stock standard solution.
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)

oCCV(continuing calibration verification)

oICB (Initial Calibration blank)

oICY (Initial calibration verification)

oICSA (interference check sample A)

oICSAB (interference check sample B)

oCRl (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 
I\1DL standard is digested and analyzed as part of an l\.1DL study. The concentration of 
the l\.1DL standard used for the study is documented in the MDL study file. 

3. Safetv precautions and Waste Disposal 

3.1 Safety Precautions 

3. I. 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 n:toving 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. 1.6 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 perform 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 Waste Disposal 

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 Quality Control 

4.1 Calibration Procedure 

rev. 2 

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 ICVs, 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. 
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4.2.3 Method information and the QC and Limit tables for each method can be found in 
Appendix 3. 

5. Ooeration procedures 

5.1 Startup 

rev. 2 

• 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. 

• Turn on control and line breakers on the RF generator. 

• Turn on the computer power strip and the power strip attached to the autosampler cart. 

• Turn on the torch, auxiliary, and sample argon toggles on the front of the instrument. 
Let the argon purge through the system for about 3 minutes. 

• Settings: torch=18 
aux=O.S 
sample=0.6S. 

• 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 turn 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. 

• Turn off the sample argon toggle to halt gas flow into the nebulizer. 

• Press the red RF ON button, then turn the power knob until the forward power reads 
about 0.5 on the meter. 

Laucks Testing Laboratories, Inc. 
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• 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 tum 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 tum the power knob fully clockwise. 

5.2 Automatic Profiling 

• Select OPERATION 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 maximum.
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 ~L 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
"Fl"(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 "F1 "(analyze). Repeat for additional reference samples and then for "real" samples.

Laucks Testing Laboratories, Inc.
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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 name of the autosampler
table and press the "ENTER" key. Verify that the standards and the samples are in the
correct positions. Press" Fl "(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 irito the lab data base using the Quality •
Control database QC_DB. Printouts of alldata entered must be included in the data

Laucks Testing Laboratories, Inc.
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packet. The routine minimum is a method blank report, and an MS/MSD 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. Quarterlv and Yearly Procedures

7.1 Instrument Detection Limits (IDLs)

7.1.1 For complete details on performing IDL studies refer to Laucks SOP LTL-IOl1. In brief,
IDLs 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 IDL. The IDL solution is at a concentration of 3-5X the expected IDL. The
IDL 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-I 0 II . In brief,
MDLs for each analyte are determined yearly by analyzing seven replicates of a digested
solution. MDLs are run according to the Laucks SOP on MDL determinations using the
appropriate method. The MDL solution concentration is documented in the MDL 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 "sample". 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 ICP linear ranges can be found in Appendix 2 of
this document.

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%

Loucks 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 (IECs)

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 analyte/interfering 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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Concentration of analytes in standard solutions in mgIL
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ELEMENT ICAL STn ICV CCV ICSA ICSJ\B CRI

AI! 1.0 0.6 0.5 - 1 0,02

AI 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. 300 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 - - -

* ICY and CCV have different stock solutions

Laucks Testing Laboratories, Inc.
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Concentration of analytes for SW846 6010A calibration standards in mgll

ELEMENT Std 1 . Std 2' Std 3 Std 4
(low std) (mid std) (mid-hi std) (high std)

A2 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

H~ 0.05 0.5 2.5 5.0
K 3.0 30. ISO. 300

M2 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=ICY

Laucks Testing Laboratories, Inc.
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IDL solutions and linear range'
for CLP/200.7

ELEMENT IDL solution linear range
T.V. (mg/L) (me/L)

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
TI 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

I

Analysis Data File

Calibration Data File
Calibration Stds Table

MIKEDAT

DEE:'AULT
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 High 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. -.1
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 -I
B 100. -.2

Mo 100. -.0 I

Lallcles Testing Laboratories, Inc.
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Element Hieh limit Low limit
Ag* .01 -01
Al* .2 -.2
As* .2 -.2
Ba*· .2 -.2

Be* .005 -.005
Ca* 1. -1.
Cd* .005 -005
Co* .05 -.05
Cr* .01 -.01
Cu* .025 -.025
Fe* .1 . -.1
Mg* 1. -1.
Mn* .015 -.015
Na* 1. -1.
Ni* .04 -.04
Pb* .05 -.05
Sb* .06 -.06
Se* .2 -.2
Tl* .5 -.5
V* .05 -.05
Zn* .02 -.02
K* 1. -1.

Laucks 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
TI* .6 10
V* 3. 10
Zn* 1.2 10
K* 300. 10
B 10 10

Mo 10 10

Laucks Testing Laboratories, Inc.
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limit values in ppm
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Element Value % Range
Ag* .5 10
AI* 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
Ph* 1 10
Sb* 3 10
Se* 2.5 10
Tl* 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.
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Applicable to SW846 Soils

METHOD INFORMATION
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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 : MlKEDAT
.Calibration Data File : DEFAULT
Calibration Stds Table: DEFAULT

Autosampler Table
Sample Limits Table
Blank Limits Table
QC Check Table

: AUTO
: HCALSTD
: MDL2X
: SPEXCCVM

•
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limit values in ppm
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Element Hi2h 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
Pb* 50 -.059
Sb* 5 -.033
Se* 5 -.1005
Tl* 10 -.0668
V* 10 -.0255

Zn* 50 -.036
K* 300 -.5472

MO* 10 -0783

* HCALSTD Table low limit based on 2X current soil MDL and subject to change annually
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Limit Check Table MDL2X
. limit values in ppm

Element High Limit Low Limit

Ag* .0055 -.0055

Al* .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
Tl* .0668 -.0668
y* .0255 -.0255
Zn* .036 -.036
K* .5472 -.5472

Mo* .0783 -.0783

* Blank Limits based on 2X soil rvIDL and therefore subject to annual variations

LTL-7101
3

2/4/98
240f28

rev. 2 ,

I
Laucks Testing Laboratories, Inc.



•

'.' ",",;: ',,, ~l

QC Check Table HSTDICVM
limit values in ppm
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Element Value % Range

A.g* 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
Tl* 10 5
V 10 5

Zn* 50 5
Mo* 10 5

Laucks Testing Laboratories, Inc.
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Applicable to SW846 Waters

METHOD INFORMAnON

Sample Introduction Device: Normal
Calibration Mode: Concentration

Default Setup:

SOP No:
Revision:
Date:
Page:
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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
WNIDL2X
SPEXCCVM

•
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SOP No: LTL-7101
Revision: ...

,j

Date: 2/4/98• Page: 270f28
Replaces: rev. 2

Limit Check Table HCALSTDW
limit values in ppm

•

I

Element High Limit Low Limit
Ag* 2 -.0082
AI* 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
Tl 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.
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limit values in ppm
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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 MDLs. Subject to annual variation.
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This method is to be used as a supplement to the instrumental SOP in order to follow the
method requirements of SW 846 601 OB 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. Wat~r 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 0 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
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.

ICV - Initial Calibration verification - This is a standard run immediately following the initial
calibration. The ICV is made from an independent source. Agreeinern within
10% and a relative standard deviation less than 5% RSD from replicate
(minimum of two) integrations, is required.

ICB - 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.

Laucks Testing Laboratories, Inc.
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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 10ug/L.

DIW - Deionized water - Lab reagent water. This water should be free of virtually all analytes.

IEC - Interelement Correction Factors - IECs 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, Tl, 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 spikingJevels. IDL should be determined quarterly.

Method Blank Sample / 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 described in the appropriate
SOP.

Laucks Testing Laboratories, Inc.
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MDL - Method detection limit - The lowest concentration which will yield a positive result that
is greater than zero at a known 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 of a set of values to the mean of the set of values. A
measure of the similarity of the values one to another.

Sequence - A set of sample digests and standard solutions introduced into an instrument in a
chronologically continuous group.

2. Egui.pment List and Standards

2.1 Instrumentation:

';,'" .

•

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.

Laucks Testing Laboratories, Inc.
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3. Safety precautions and Waste Disposal

See instrument SOP for detailed safety precautions and waste disposal.

Safety
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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'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 MDL 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 MDL.

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

Laucks Testing Laboratories, Inc.
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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 of 90-1 10% 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 calib~ation on
the Enviro 36, the standard curve is validated by evaluating the ICV and the subsequent
CCVs. 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 mu~t 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 stilI cannot be met, the system must be recalibrated.

4.5 Initial Calibration Blank

After the analysis of the high standard, an instrument blank (lCB) 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 performed 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 tnan 5% for
, r~pl.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 perform instrument maintenance.
Recalibrate and reanalyze. No sample results may be reported that are not bracketed by a
successful calibration and a CCVICCB which is in control or by preceding and following
CCVICCBs which are within limits.

If the 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

Laucks Testing Laboratories, Inc.
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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)

(lCSA):

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 MOL 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:

(1) One-half of the reporting limit, which is approximately twice the value of the MOL, or
(2) Five percent of the regulatory limit for that analyte, or
(3) Five percent of the measured concentration in the sample.

• Corrective Action:
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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 proje~t but above 20x the MOL. The SOG 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 controllin'iit 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 aftd matrix
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 SDG Routing Forms as
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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 isto 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
batch, however, 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:

(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 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 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
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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 MS/MSD. A duplicate maybe be performed instead of a MSD.
Other types of QC 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
MS/MSD 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 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 "*".

4.12 Serial Dilution

Laucks Testing Laboratories, Inc.
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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 MDL, 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 I 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, recalibnlte, 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.

.~.........
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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 SDL followed by a "U". Analyte levels that fall between
the MDL and the reporting limit will be flagged with a "B". Analyte levels gr~ater than
or equal to the reporting limit PQL will be reported without a flag.

.,;..... " .., .
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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
th~ 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 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 6010B, Revision 2, December 1996

.. ;.. .
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Method 6010B QA Requirements and Corrective Actions

QA Element Method Laucks Frequency Corrective Documentation
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 Beginning of Recalibratiol1 Form 2A or 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 ±IO% and RSD ±IO%and RSD Every 10 Recalibrate and Form 2A or in
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 <MDLor<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 conc
(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 report
historical limits

Laucks Testing Laboratories, Inc.
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Method 6010B QA Requirements and Corrective Actions

QA Element Method Laucks Frequency Corrective Documentation
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 conc > lOx the QC database data, or

IDL criteria. ±RL if database report
sample is <lOx
the IDL

Serial Dilution ±. 10% difference ± 10% difference Onelbatch Flag data with Form 9 or in the
used for new or if sample conc > an "E". raw data.
unusual matrices 50x the 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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Sample Handling and Preservation
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Metals (except hexavalent chromium and mercury):

Measurement Digestion Volume CollectionVolume PreservationiHolding Time
Required.., Total recoverable 100 mL 600mL HN03 to pH <2

6 months

Dissolved 100mL 600mL Filter on site; HN03 to pH
<2
6 months

Suspended 100 mL 600mL Filter on site
6 months

Total 100 mL 600mL HN03 to pH <2
6 months

Solid samples should be at least 200 g and usually require no preservation otherthall'st9ring at
4°C until analyzed. Either plastic or glass containers may be used for sample collection.

•
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Analytical Sequence
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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
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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 ~gIL 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 40 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
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.

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. A022595ICPMSWOI).

Laucks Testing Laboratories, Inc.
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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.

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.

ICD - 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 of a
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
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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.

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 IDL/MDL), an analysis of
a fivefold dilution must agree within ±10% 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, Inl15, 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 can 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 InsUITunentation:

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, InII5 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 insUITunent precautions.

Routine precautions include an awareness of the moving parts on the insUITunent 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 insUITunents 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 insUITunent 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, care 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 ofa 20 ppm ofSc45, 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 (1+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 (lCV) 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 ICV and the subsequent CCVs. 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..

4.5 Initial Calibration Verification

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.



4.6 Initial Calibration Blank

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-7202
4.0

7/22/99
10 of28
Rev. 3.0 "

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 initialiCB 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 a CCV 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 Cl 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.

(lCSAB):

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 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 CRDL is reported.
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 reporting 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.
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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.

4.1 0 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 performed 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.

•

•



•
.;'. (

...... '.

(SS - S)
re cov ery,% = *100

SA

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-7202
4.0

7/22/99
13 of28
Rev. 3.0

•

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 ICPIMS, 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 1 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 MSIMSD. A duplicate maybe be performed instead ofa MSD.
Other types of QC 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 "E".

Corrective Action:

No corrective is necessary other than appropriately flagging the data.

Laucks Testing Laboratories, Inc.
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5.1 Instrumental Conditions
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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 b~ing analyzed. The monitored masses of Mg, Rh, and Pb must meet the
following criteria:

•
Element

Mg
Rh
Pb

RSD for replicate (minimum
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 determine 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 Laboratories, Inc.
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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 the data can be reported
via CLP SOW 3/90 forms.

• Data packages will be produced via Enviroforms. 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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Standard Solutions
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Elements Mass STD, ~gIL
Be 9 50
Na 23 500
Mg 26 500
Al 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 III 50
Sb 121 60
Ba 137 400
TI 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 STD is made by diluting 10.0 mL of the ICP/MS stock standard to a 100 mL fmal volume.
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100 J.1L
1000 J.1L
200 J.1L
1000 J.1L
100 J.1L
250 J.1L
200 J.1L
200J.1L
200 J.1L
200 J.1L
40 J.1L
150 J.1L

ICAL-1
ICAL-2
ICAL-3
ICAL-4
ICAL-5
1000 ppm U
1000 ppm B
1000 ppm Mo
1000 ppm Li
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.

_.==========================
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ICSA and ICSAB Solutions
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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

Molybdenum 0.16

Nickel 0.040

Potassium 4 4

Selenium 0.020

Silver 0.040

Sodium 10 10

Vanadium 0.040

Zinc 0.020
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Laucks Testing Laboratories
Method SW 846 6020 QA Requirements and Corrective Actions

QA Element 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 ±0.1 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

height height analysis.
Initial Blank and at least Blank and one Beginning NA In the raw data
Calibration one standard standard of each and/or on

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 Immediately 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. ±100.10 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 run. 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
Blank for each element. CCV. samples.
-

< CRDL or <5% of < CRDL or <5% of One/batch Redigest·v1ethod Form 3, in the
Jlank regulatory limit or regulatory limit or samples raw data.

any sample any sample
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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 ±1O% of the Onelbatch Flag data with Fonn 9,.in the
Dilution· original value if original value if an "E". raw data

the ana1yte 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 Consult QCO Fonn5A,in.
Recovery current QC batch raw data, or

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% Onelbatch Redigest Fonn 7, in raw
Control acceptance criteria LCSS: 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 ana1ytes, or analytes, or and end of affected raw data.

± the CRDL. ± the CRDL. run samples

•
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Appendix IV

Flow Chart
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Appendix V

Routine Reporting Limits
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Reporting Reporting
Element Limit, Element Limit,

J-lg/L J-lg/L

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 MOL. The MDL is based on
samples prepared using SW 8463015. Values actually reported may be less than the routine
reporting limits but above our method detection limit.
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.L.. Introduction and Scope
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1.1.1 This SOP covers the cold vapor analysis ofHg by the Perkin-Elmer Flow Injection
Mercury System, Model 400 (FIMS 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 form, 0.5 mL 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 form, which is then carried into an adsorption tube
through which passes light at a wavelength of253.7 nIn. 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
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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.

1.3.4 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 of the 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 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.

1.3.6 Corr Coef, CC - Correlation coefficient - A measure of the "goodness of fit" ofa 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 of a target analyte that will
yield a signal:noise ratio of least 3x. Determined quarterly using blanks to which a
known quantity of standard has been added. The IDL 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 IDL.

1.3.11 MDL - 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 determined by Laucks annually.

1.3.12 MDL standard - Method detection limit standard - A standard prepared so that the
concentration ofHg 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 of values to the mean of the set ofvalues. 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.

2.... Equipment. Standards and Reagents

2.1 Equipment

2.1.1 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.1l.
50 mL and 15 mL centrifuge tubes - polystyrene.

2.2 Standards

2.2.1 All standards must b\: prepared in 0.15% HN03•

2.2.2 Intermediate Hg solution: Dilute 100 J.11 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.1g/L standard - Place 100 mL DIW in a BOD bottle. Add 20 J.11 stock Hg solution

2.2.4 0.5 J.1g/L standard - Place 100 mL DIW in a BOD bottle. Add 50 J.11 stock Hg solution.

2.2.5 1.0 Ilg/L standard - Place 100 mL I?IW in a BOD bottle. Add IOOlll stock Hg solution.

Laucks Testing Laboratories, Inc.



SOP No: l TL-7501
Revision: 1
Date: 02/04/98
Page: 60f24
Replaces: 0

2.2.6 2.0 ~gIL standard Place 100 mL DIW in a BOD bottle. Add 200 ~l stock Hg solution.

2.2.7 5.0 ~gIL standard - Place 100 mL DIW in a BOD bottle. Add 500 ~l stock Hg solution.

2.2.8 10.0 ~gIL standard - Place 100 mL DIW in a BOD bottle. Add 1000 ~l stock Hg
solution.

2.2.9 ICV solution - Add 100 mls DIW to a BOD bottle. Add sufficient stock ICV solution to
produce a concentration of 1.0 to 5.0 ~gIL.

2.2.10 CCV/CCB/LFB - In setting up the run, use the 5.0 ~gIL standard for the CCV and lFB;
for the CCB use the calibration blank. ~

2.2.12 lCSS - laboratory control soil sample. Concentrations and limits are certified by the
manufacturer.

2.2.11 MS/MSD - Add 100 ~l intermediate Hg solution to the samples being spiked. When
performing Hg under ClP protocols use 100 ~l intermediate Hg solution and perform
MSlDuplicate.

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 (nitric 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.

Laucks 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% HCl solution.

3..t.. 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 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 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 SnC12 is a skin and eye irritant; avoid contact.

3.1.8 The addition of hydroxylamine after digestion releases gas, including chlorine. Avoid
inhalation; use hood if necessary.

~ CalibratioD and Quality Control

4.1 Method Detection Limit Study (MDL).

Lauch Testing Laboratories. Inc.
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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 1lg!L
0.2 1lg!L
0.5 1lg!L
1.0 1lg!L
2.0 1lg!L
5.0 1lg!L

10.0 1lg!L

Standards are made fresh daily from the intennediate 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 1lg!L to 0.2 1lg!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
~gIL to 0.2 ~gIL .

4.4.3 Corrective action - If a CCV or CCB are out of control, a recalibration must be performed
followed by a reanalysis of all 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 ~l of
intermediate standard is added. The spike level is then 1.0 ~gIL. 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
batch, however, 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:

(SS - S)
recovery,% =--------------- * 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 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. lIDs 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 perfonned.

lSI - S21
RPD = --- * 100

(SI + S2)/2

where:
SI =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 If a trend in out ofcontrol 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. 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 of the analyst, the time placed in the hot water bath, the time when the
temperature reached 95± 5° 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 mg/L stock
standard to 100 mL of 0.15% HN03 in DIW, giving a concentration of 1.0 mg/L
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:

oIlg/L
0.21lgIL
0.51lg/L
1.0 11gIL
2.0 IlgIL
5.0 IlgIL
10.0 Ilg/L

5.1.2.4 To the ICV BOD bottle add that amount of the ICV standard which will produce
a concentration from 1.0 Ilg/L to 5.0 Ilg/L .

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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5.2.3 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/I00 m.L (dilution factor of
5) in DIW. The TCLP spikes should be diluted 2 mLlI 00 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 RNa)
15 mL KMn04 solution
8 mL K2S20 g 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, keeping 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 HCI, 1.25 mL HN03 and 5 m.l DIW to each BOD bottle.

5.3.4 Place all BOD bottles in a hot water bath in a hood that is at 95° C ± 5° C. Maintain the
heat at this level for 2 minutes.

5.3.5 Cool for a few minutes and add 50 mL DIW and 15 mL KMn04• Mix.

5.3.6 The KMn04 color must persist for 15 minutes. If it does not, more KMn04 must be
added.

5.3.7 Place all BOD bottles in a hot water bath that is at 95° C ± 5° 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 ofline, it is ignored by the Perkin-Elmer
software. The 5.0 J.1g/L standard is used for eev's; the calibration blank for eeB's,
both of which are programmed to be run every 10 samples. If a eev or a eeB fails to
meet quality control specifications, the system recalibrates and reruns all samples since
the last preceding valid CCV or eCB. A eev 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.

Laucks Testing Laboratories. Inc.
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5.4.2.3 A blank sample information sheet appears. Previous sample infonnation 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 should 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 of water samples this will ordinarily by
"~gIL". 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
filled 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
50 mL tube
50 mL tube
50 mL tube
50 mL tube
50 mL tube
50 mL tube
50 mL tube
50 mL tube
15 mL tube
15 mL tube
15 mL tubes

Contents
Calibration Blank
0.5 1lg!L standard
1.0 1lg!L standard
2.0 1lg!L standard
5.0 1lg!L standard
10.0 1lg!L standard

ICV
ICB

PBWorLCSS
LFB or sample

Samples

•

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.
This 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. If only 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 pwnp 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. This flow is then combined

Laucks Testing Laboratories, Inc.
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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 <;1dsorption 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 AutQlIlated
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.

Reports

6.1 Data Packet Organization

6.1.1 A report is prepared using the refonnat 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 fonnatted into the form
included in Appendix III.

6.1.2 The final data packet is to include the following:
1) The report (See Appendix III).
2) The QC_DB Report Fonn
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 summary report of all data
entered must be included in the data packet. The routine minimum is a method blank
report, an MS/MSD or MS/duplicate report and a SRMlLSCW.

• ••
Laucks Testing Laboratories, Inc.
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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.



SOP No:
Revision:
Date:
Page:
Replaces:

LTL-7501
1

02/04/98
180f24

o •
Appendix I - QC Summary Table

Laucks Testing Laboratories
Method 245.1,7471,7470 QA Requirements and Corrective Actions

•

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 Below R.L. Below R.L. 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 See QC_DB Every 20 Consult QC QC_DB
Recovery QC_DB. samples officer. Flag

CLP 75-125% data or
reanalyze.

MSIMSD RPD See QC_DB See QC_DB Every 20 Consult QC QC_DB
samples officer. Flag

data or
reanalyze.

Duplicate 20% RPD CLP See QC_DB Every 20 Consult QC QC_DB
% Difference samples officer. Flag

data or
.reanalyze.

•
. Laucks Testing Laboratories. Inc.
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Laboratory 85-115 % See QC_DB Once per 20 Recalibrate Run log
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 Q C (time)

Standard ill ME- Bottles out of water bath (time)

ICVNo ME- Spike = 100 III of Std

No. Sample ill Sample size Final Comments Bottle #
g,mL volume,mL

SO ppb 100 ml

SO.2 ppb 20 III ofStd 100 ml

SO.5 ppb 50 III ofStd 100mi

S1.0 ppb 100 !ll of Std 100 ml

S2.0 ppb 200 !ll of Std 100 ml

S5.0 ppb 500 !ll of Std 100 ml

SlO.O ppb 1000 !ll of Std 100 mi

ICV 100 mi

rCB 100 ml

LCSW 100 mi

CRA 100mi

PBW 100 ml

100 mi

100 mi

100 mi

100mi

100 ml

100mi

100 ml

100 mi

100mi

100 ml

100ml

100mi

100ml

100mi

100mi

100mi

100mi

100mi
NaCl
REA1-7-9

K~zO.
REAI-5-7

SnClz2HzO
REA 1-5-]

KMnO~

REAl-54 .-
Laucks Testing Laboratories. Inc.
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Hg in Water and TClP
Digested 1/7/98
Analyzed 1/8/98

5amDIe I Time Value . % Rcvrv RPO Flag Comment

Calib Blank 111 :13:291 ~g/L I

50.2 11:16:231 . IJg/L I - ; i
50.5 11 :19:191 ;~glL ! , I
51.0 11 :22:1 91 !lJglL ~ 1 1 I
52.5 11 :25:171 i IJg/L I 1 !
55.0 11:28:151 !~glL i
510.0 11:31:16/ IlJglL I
ICV1 ME7-23-2=4 11 :34:211 4.02811JglL I 101%

ICB 11:37:211 0.0011 IJglL I
CCV1=5 11 :40:161 5.0151 IJglL r 100%

CCB1 11:43:101 0.0071 ~g/L I
LC5W1 11 :46:04! 4.067! ~glL ! 102%/ I
CRA 11:48:57! 0.2261 ~g/L I I ! ~I

PBW 111:51:551 0.0031 ~9/L
, I !

12611-11 11:54:501 2.215 i 1J9/L ; ; I did not report;

12679-02 11:57:47 1, 0.007i IJg/L i
!

12679-02dup , 12:00:44! 0.017' IJglL i I I
12679-02ms Spk=1 12:03:42! 12.8421 IJg/L i 1284%1 !N see below
12679-03 12:06:42! 0.0831 IJg/L i f

12679-04 ! 12:09:341 -0.016! IJg/L :
,

! ii

CCV2=5 112:12:28; 5.138: 1J9/L ; 103%; i I
CCB2 112:15:24: 0.0131 1J9/L i

,
i I,

I I

12679-05 12:18:16; 0.026: 1J9/L
,

I i; I

12679-06 12:21:11; 0.0291 1J9/L I : !I

12679-07 112:24:04: 0.002: ~g/L
, I !

:

12679-08 112:26:58 1 8.2391 1J9/L I
i see belowI

12679-09 112:29:52! 23.125; 1J9/L i i Idid not report
12679-10 ' 12:32:46: 0.2091 IJg/L ! i I did not reportI

12725-01 12:35:44i 0.3671 IJg/L ! I 1
12725-02 12:38:391 -0.226i IJg/L i i
12725-02dup 12:41 :361 -0.4191 IJg/L i i
CCV3=5 12:44:32! 4.945! IJglL I 99%
CCB3 12:47:261 0.014! IJg/L I
12725-02ms Spk=200 12:50:25i 199.9031 1J9/L I 100%
12184-5 12:53:22: 1.4361 ~g/L I
12184-5dup 12:56:18. 1.433· IJg/L I I I
CCV4=5 112:59:16 5.111 IJg/L 102%, i i
CCB4 ; 13:02:10 -0.028 IJg/L I 1
12679-02ms (rerun) 113:08:05 0.959· IJg/L ; 96%, I

12679-02ms (10x dil) 13:10:59 -0.646 IJg/L I did not report:

12679-08 (rerun) '13:13:49 0.001 IJgJL
,

I;

12679-09 (10x dil) '13:16:40 0.211 IJg/L I did not report
CCV5=5 : 13:19:35 4.940 IJg/L 99%
CCB5 113:22:32 0.011 ~Q/L

Page 1
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Appendix IV - Example Sample Information Sheet
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Autosampler Loading List

Sample Info=ma~ion File: 020598S.SIF
M£:thods: Soils •
Location Elements

:) :!g
i Hg

Hg
:!g

2 !ig
3 Hg
4 Hg
5 Hg
6 Hg

Hg
Hg

7 Hg
8 Hg
9 Hg
10 !ig,. He;_.I.

12 Hg
13 Hg
14 Hg
, 0: t:~
.~ ._'::j

16 He
17 Hg

tt
~

Solution

Cali!:. c:'cmk
C:B1: 0.0000 ug/L
CCB: 0.0000 ug.'L
$0.2: 0.2 ug/L
SO. :: o. 5 \.1g I L
S1 • 0: 1. 0 Ilg / L
S2.0: 2.0 Ilg/L
55.0: 5.0 llg/L
CC\~: 5.0000 ug/L
ccv: 5. oaoo Ilg/L
S10 . 0: 10. 0 lJg I L
Iev: 4.0000 Ilg/L
rCB: 0.0000 )Jg/L
Sample: :P.J..
5a.mp:e: PBW
Sample: LCSS
Sample: 9801614-01
Sample: 614-01rns
S~~p16: El4-01rnsd
Sarnp~e: S4S-02 (lOx)
Sample: 54~-03 (lax)

•
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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 J.lg/L in waters, and 0.50 mg/kg 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
and 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 ofa 500 mL sample is used in this SOP. Other differences from 9012A are
listed on the QA chart at the end of this SOP. Soils and sediments are MIDI distilled as a I 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 ofMethod 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 fmal distillation volume of 50 mls.
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 curve specified in 9012A is reduced by 2 to compensate for the lack of
sample concentration in the distillation step.

1.3 Method Summary

Sample 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.



SOP No:
Revision:
Date:
Page:
Replaces:

LTL-9104
2

02/09/98
40f21

1
,

reaction in a reflux system with mineral acid in the presence of magnesium ion. The cyanide as
hydrocyanic acid (HCN) 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 hyarolysis 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 pH is 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).

1.5 Definition of Terms

This section defmes terms 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
meamng.

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
A020698AAI W02.

Laucks Testing Laboratories. Inc.
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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.

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.

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 I, the higher the degree of
confidence in the correlation.

DIW - Deionized water - Lab reagent water. This water should be free of virtually 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.

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 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 ofconfidence. 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 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.

Laucks 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.

2.a.. 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 ± 5°C. We .
use the MIDI-VAP model MC-100 ("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 1 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 EXTREMELY hot 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.(NazHP04) 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 of barbituric acid in the bottom of a container, and rinse down the
sides of the container with DIW. Add 100 mL ofDIW and swirl gently. Add 75
mL of pyridine and mix. Add 15 mL of conc. 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) Distillation reagent: 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) Intennediate 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 ilL
ION 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

ilLs 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 with (c) Blank solution. Standards are used
up in analysis so prepare fresh standards for each analytical run.

~ Safety Precautions

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 of cyanide can be released as a gaseous form upon acidification. Treat

• all samples as if they definitely contain cyanide.

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 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.

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 I.

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 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 l\1DL. l\1DLs 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 IMMEDIATELY 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.

Lauch 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 (lCB) 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 limit. If the initial ICB contains CN 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. The instrument must be recalibrated.

4.5 Continuing <;alibration Verification (CCV) and Blank (CCB)

The mid-range calibration standard of 0.100 mg/L is analyz~d 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 ICV/ICB 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 mL sample of
DIW and is used to verify contamination free reagents and 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 CN 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.



SOP No:
Revision:
Date:
Page:
Replaces:

LTL-9104
2

02/09/98
100f21

1 •
For autoanalyzed water samples, a PBW is analyzed for every 20 samples (or with each SDG)"
analyzed. This does not include distillates from manual distillation which are represented by
their distilled PB. This consists of a sample of blank 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 and 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 ilL of 100 mgIL CN standard solution, standard (a), is added to the 50 mL of
sample prior to distillation, for a spike value of 0.1 00 mgIL in the 50 mL of distillate. For 9012A
a 50 mL aliquot is spiked with 20 ilL for a spike concentration of 0.040 mgIL 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 ilL of the
100 mgIL CN 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 0.1 00 (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 in unspiked sample
SA =spiked added; the amount of spiking material actually added to the sample 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 ofan 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 more. In these cases, a
narration is included with the data.

4.8 Matrix 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:

ISRI - 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 within the control limit stated in QC-DB.

4.9 Blank Spike

To verify the manual distillation procedure, a 50 mL sample ofDIW is spiked with 50 ~L ofthe
100 mgIL standard (standard (a)) for a spike value of 0.100 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

4.10.1.1 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 MSIMSD RPDs:

lSI - S21 • 100
RPD=------

(SI + 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.

Laucks Testing Laboratories, Inc.
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4.10.2.1 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, 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.

~ Operation 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 of pH 4 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 J.LL of sample onto it. A darkening of the paper indicates the presence of S2-.
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 J.LL 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 pretreated. Both are prepped and analyzed and the difference between
the two is the cyanide amenable to chlorination.

1.) To the sample aliquot designated for pretreatment add bleach solution dropwise until an
excess of chlorine is maintained. Test for residual chlorine with KI-starch 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 sho~s
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 CBS, PB, MS/MSD), 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 vacuwn hoses.

11) Tum on water flow, and adjust flow meter to approx. the same nwnber of samples that are
being distilled (about 9-10 for 10 samples).

12) Plug in the vacuwn pump.

13) Stabilize the flow rate at about 3 bubbles per second and wait for about 5 minutes.

14) Spike the BS and the MSIMSD with the appropriate spiking material.

• 15) Add 5 m.L of 1: 1 H2S04 to each tube, and let mix for about 3 minutes.

Laucks 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~ 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 SCN". 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 loss by
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 of ascorbic acid. Proceed with the distillation procedure. A narration is included in the
final report.

3.) NO) / N02 interference: Nitrates and/or nitrites can fonn oximes with organic compounds
which can decompose under test conditions to fonn HCN. If high levels are suspected (e.g.
fertilizers) then sulfamic acid is added to the sample to remove the interference.

4.) Surfactants. For manual distillation. the presence of surfactants may cause the sample to
foam during refluxing. If this occurs. add an antifoam 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 SOP on
configuring the Technicon Autoanalyzer. Tum 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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~ cup cQntains
1 SID 1 0 ppb
2 SID 2 10 ppb
3 SID 3 20 ppb
4 SID4 50ppb
5 SID 5 100 ppb
6 SID 6 150 ppb
7 SID 7 200 ppb
8 ICVILCSWI
9 ICB
10 PBWI
11 Sample 1
12 Sample IMS
13 Sample IMSD
14 Next Sample

15
16 CCVx
17 CCBx

After sampling is finished and the last sample peak has been recQrded, tum Qff the chart drive I
mQtQr, put reagent tubes intQ wash and tum Qffthe Qil bath heater. Once the Qil bath has cQoled
belQw 100 degrees C, the instrument can be entirely shut dQwn.

6.3 Compound Quantification

The data fQr each sample is recQrded in strip-chart fQrm. On a bench sheet is recQrded the
infQrmatiQn fQr each sample such as Sample rD, Cup #, and DilutiQn. 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 Qf the spreadsheet is included in appendix II.)

• Percent transmittance is calculated from the formula: %T =Peak Ht/(Baseline/lOO)
where the ratio BaselinellOO accounts for baseline drift.

• Absorbance is calculated from %T by the formula: Abs =2-log(%T)

• The spreadsheet performs a linear regression including the calibration standards 0 mgIL up to
0.200 mgIL with x being the true value of the standards, and y being their corresponding
absorbances. ••
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• Concentration of CN' 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 CN' in the same units as the standards were entered) and multiplying by the dilution factor,
the formula becomes:

conc. of eN' = [(Abs. - y intercept) 1slope] • dilution

L... 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.

Lauch 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 < 0.995
r~.995 the BS.

r~.995

Initial Calibration Verify calibration Independent source 1 per batch or 5% Recalibrate Enter in QC
Verification / every 15 samples ±15%. including one

~

database under
LCSW with an immediately after SRM.

independently calibration.
prepared check
~dard.±15%.

Initial Calibration No criteria. :50.010 mgIL 1 per run immediately Recalibrate In raw dcua.
Blank after ICV.

Continuing Verify calibration Verify calibration 1 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. :50.010 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 :50.50 mg/kg DB 1 per batch or 5%. Check for source of Enter in QC
Soil: No criteria. :50.010 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 current I 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 as_CALC.
and war.e" only.) standard curve.
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JOB#: prep. Man. Distill PL 

MATRIX: water analysis 1/25/96 EPA 335.3 PL 

~ 

• WP586 (tv = 0.500 ppm) standard stock: 
TE4-67-17 

r= 0.9999 y(O) = 0.0022 x(O) = -0.0008 
ms/msd =0. 1 OOppm 
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L... Introduction and Scope 

1.1 Method Description 

1.1.1 This method describes the technique used to determine anions in water using Ion 
Chromatography. The method is capable of being extended to the analysis of anions in 
soil matrices if a preliminary leaching step is performed to solubilize the anions. Anion 
determinations may also be performed on the solution resulting from the oxygen bomb 
decomposition of fuels, solids, oils, and totaVorganic halogen extracts. The ions that may 
be quantitated by this method are fluoride, chloride, nitrite, nitrate, sulfate, bromide and 
phosphate. 

1.1.2 The anions in an aqueous solution are introduced via an autosampler into a flowing eluant 
stream. This stream is passed through a cation exchange column, which strips the 
metallic elements from the solution. It then passes through an anion exchange column 
where the chromatographic separation occurs. The separation column effluent is then 
passed through an anion micromembrane suppresser where counter ions are exchanged 
for hydronium ions. This serves to suppress the conductance of the eluant and enhances 
the conductance of the anionic analytes of interest by forming their complementary acids. 
Following this exchange the stream is passed through a conductivity detector. The 
detector output is collected by a data acquisition system, which stores the chromatograms 
for later calculation and interpretation. 

1.1.3 The method is based on EPA 300.0 A, or SW-846 9056. Method choice is based on 
client request or environmental program. The following table summarizes the differences 
between the two methods. 

Method 300.0 Criteria Method 9056 

CCV must be ±10% CCV must be ±5% 
Duplicate frequency is 1120 Duplicate frequency is 111 0 

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 . 

Laucks Testing Laboratories. Inc. 
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1.2 Sample Collection, Sample Storage, Holding Times 

1.2.1 Samples are collected in 500 or 1000 mL unpreserved polyethylene bottles. Upon 
receipt, samples are stored 40 ± 2° C. 

40f19 
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1.2.2 Analysis holding time is dependent on the anion of interest. Holding time for Nitrate, 
Nitrite, and Ortho phosphate analysis is 48 hrs. Holding time for Bromide, Chloride, 
Fluoride, and Sulfate is 28 days. 

1.3 Definition of Terms 

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 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 iIi calibration. 

CLP - Contract Laboratory Program - The USEP A 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 - 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 of virtually all analytes. 

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. 

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 . 

Laucks Testing Laboratories, Inc. 
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MDL - 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. See section 4.1 for a more detailed discussion of MDL 
determination. 

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 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. 

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 

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. 

RT - Retention time - The time (in minutes) at which a target analyte elutes from the IC (or 
other) column. 

RT window - Retention time window - The +/- value which is applied to the individual analyte 
peaks to establish the time range used to make tentative target analyte identifications. 

Sequence - A set of sample extracts and standard solutions injected into an instrument in a 
chronologically continuous group. See also QC period. 

Z:.. Equipment List and Standards 

2.1 Equipment 

2.1.1 Ion chromatograph, Dionex model 2000i or equivalent consisting of a dual piston pump, 
autosampler, either manual or automated injector, guard column, separator column, anion 
micromembrane suppresser, and a conductivity detector. 

2.1.2 Guard column, Dionex AG4A or equivalent 

• 2.1.3 Chromatographic column, Dionex AS4A or equivalent 

Laucks Testing Laboratories, Inc. 



SOP No: LTL-9110 
Revision: 6 
Date: 4/22/98 
Page: 6 of 19 
Replaces: 5 

2.1.4 Anion Micro Membrane Suppresser, Dionex AMMS-l or equivalent 

2.1.5 Electronic data collection device, Ezchrom data acquisition system or equivalent, or other 
applicable data collection system. 

2.2 Standards and Solutions 

2.2.1 Calibration Standard/Spiking Solution. 

2.2.1.1 A 100 mL calibration standard/spiking solution is prepared as stated in the following 
table from vendor supplied primary standards. The primary standards are stored in the 
standards refrigerator at 4 0 C. They are replaced annually. Upon receipt the bottles are 
logged into the standard logbook and are QC' d. 

Analyte Stock Conc. (mgIL) Volume of Stock (~ls) Final Conc. Cmg/L) 

F 1000 500 5 
Cl 1000 1000 10 

N02 as N 100 2000 2 
Br 1000 500 5 

NO) asN 1000 500 5 
P04 as P 50 10000 5 

S04 1000 2000 20 

The above solution expires after 3 months. It is stored at room temperature. The routine 
calibration solution does not contain Br, and P04. These analytes are added when 
required . 

. 2.2.1.2 Spiking - Samples are spiked by adding 1 00~1 of solution prepared in 2.2.1.1 to an 
aliquot of sample and diluting to 500 ~l. The volume of sample, the volume of spike, 
and the spike reference number are recorded in the pretreatment field of the batch 
summary. 

2.2.2 ICV Solutions. 

2.2.2.1 An ICV mix for fluoride, chloride, nitrate, phosphate and sulfate is vendor purchased. 

2.2.2.2 A 1. mgIL nitrite ICV solution is prepared by diluting 1 00 ~L of a 1000 mgIL vendor 
supplied solution to 100 mls in a volumetric flask. This solution is prepared weekly . 
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2.2.2.3 A 1000 mgIL primary bromide ICV solution is prepared by diluting 0.1288 g of 
desiccated NaBr to a final volume of 100 mL. This solution is prepared annually 
Desiccated NaBr is prepared by first drying the salt in a 105°C ± 5°C drying oven for 
one hour. The salt is then cooled to room temperature in a desiccator. 

2.2.2.4 AS. mgIL working bromide ICV is prepared by diluting 250 ilL of2.2.2.3 to a final 
volume of 50 mL. This solution is prepared fresh daily. 

2.2.3 Eluant Solution. 

2.2.3.1 The eluant is 1.7 mM sodium carbonate and 1.8 mM sodium bicarbonate. The eluant is 
prepared by dissolving 0.290 g sodium bicarbonate and 0.380 g sodium carbonate in 
DIW and diluting to a final volume of 2 L. 

~ 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 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 There is no significant waste generated from this procedure. Any remaining liquids are 
disposed of by flushing down the sink. Solid material may be disposed of in the garbage . 

Laucks Testing Laboratories. Inc. 



~ Calibration and Quality Control
.,

4.1 Method Detection Limit Study

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-9110
6

4/22/98
8 of 19

5 •
.. ,4.1.1 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 the determination of method
detection limits (LTL-lOll). This SOP can be found 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 MDL.

4.1.2 MDL studies for the ion chromatograph must be detennined at a minimum of every six
months, with each new analyst, or whenever there is a significant change in system
response.

4.2 Determination of Retention Time Windows

4.2.1 Every six months, or any time there is a significant change in the system, the retention ,
time windows need to be rerun

4.2.2 The RTW is determined by taking the retention times of three CCVs (mid range
standards) on anyone day, and computing the standard deviation. The standard deviation
multiplied by 3 is the retention time window. This procedure is similar to that described
in the Laucks SOP on Determination of Retention Time Windows (LTL-8000) except
one run is used rather than a 72-hour period. This value is then entered into the EZ
Chrom method. The retention time windows are stored in the method.

4:2.3 This data is generated on an Excel spreadsheet and is archived on the laboratory data
base.

4.3 Initial Multi-Point Calibration

4.3.1 A calibration curve consists of four points and a blank. All calibration standards are
diluted in sample vials at the instrument just prior to analysis as stated in the following
table:

Standard Number Volume Standard Volume DIW Total Volume

1 500 III oIII 500 III
2 250 III 250 III 500 III
3 100 III 400 III 500 III
4 25 III 475 III 500 III

Laucks Testing Laboratories, Inc,
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4.3.2 The elution order for this system is fluoride, chloride, nitrite, Bromide, Nitrate,
phosphate, sulfate.

4.3.3 Samples that exceed the high standard must be diluted.

4.3.4 A multi-point calibration of the system is not required with every analytical run.

4.3.5 If the previous calibration is verified by an ICV, the calibration is considered valid and
the instrument does not require re-calibration.

4.3.6 A curve is not valid for a period of greater than six months.

4.3.7 Criteria

4.3.7.1 Initial calibration data is evaluated using the correlation coefficient of a linear
regression analysis. The correlation coefficient must be 0.995 or greater. All CCVs
and sample concentrations must be computed using the regression equation.

4.3.8 Corrective action

4.3.8.1 If the criteria are not met, the instrument must be recalibrated. No data can be reported
for an analyte that does not have a valid calibration.

4.4 Initial Calibration Verification

4.4.1 At the start of each analytical run, analyze a standard from a source other than that from
which the calibration material was obtained.

4.4.2 Criteria

4.4.2.1 The calculated concentration ofthe ICVfor fluoride, chloride, nitrate, phosphate and
sulfate must be within the limits supplied by the manufacturer or not to exceed ±10%
of the true value. The ca-lculated concentration of the ICV for bromide and nitrite
should not exceed 90%-110% of the true value.

Laucks Testing Laboratories. Inc.
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4.4.3.1 If the ICV criteria are not met, no samples can be analyzed. Perform system

maintenance and re-check the ICV. If the criteria still cannot be met, the system must
be recalibrated. No data can be reported for an analyte that does not have a valid ICV.

4.5 Initial Calibration Blank

4.5.1 After the analysis of the ICV standard an instrument blank (ICB) is analyzed. The levels
of target analytes in the ICB should not exceed the reportinglimit.

4.5.2 Corrective action

4.5.2.1 If the ICB 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. No data can be reported for an analyte that does not have a valid ICB.

4.6 Continuing Calibration Verification (CCV) and Blank (CCB)

4.6.1 A mid-range calibration standard is analyzed at a minimum of once every 10 sample
injections. 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 Criteria

4.6.2.1 .The CCV must fall within ± 10% of the true value for Method 300.0, and within ± 5%
for method 9056.

4.6.2.2 The levels of target analytes in the CCB should not exceed the reporting limit.

4.6.3 Corrective action

4.6.3.1 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 ICV and a ecv which is in control or by preceding and following cevs
which are within limits.

I

4.6.3.2 If the CeB contains target analyte levels above the reporting limit, the system is out of .'
control. The source of contamination must be identified and corrected and the affected

Laucks Testing Laboratories, Inc.
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samples re-analyzed. As with the eevs, 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 eCBs 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, whichever is more frequent. Any analyte response above the reporting limit
is reported. For the purpose of water analyses, the ICB, CCB's, and the method blank are
the same. Method blank control limits are that contamination should not exceed the
reporting limit for waters. Method blanks should not exceed twice the reporting limit for
soil leaches, oxygen bomb extracts, and total/organic halogen extracts.

4.7.2 Corrective action

4.7.2.1 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, if sample levels exceed 10
times the blank, the level of contamination 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 control limit, a narrative comment must be
made which documents the corrective actions taken.

4.8 Matrix Spike

4.8.1 Samples are spiked by adding 100IJ.I of calibration/spiking solution to an aliquot of
sample and diluting to 500 1J.1. The volume of sample, the volume of spike, and the spike
reference number are recorded in the pretreatment field of the batch summary.

4.8.2 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
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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) * 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

4.8.3 The recovery criteria are detailed in the current Control Limits Catalog and in the Quality
Control Database and will change from time to time.

4.8.4 Corrective action

4.8.4.1 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.

4.9 Sample Duplicate

4.9.1 Criteria

4.9.1.1 Sample duplicates are required when running method 300.0, 9056 or when CLP
practices are employed. At least one duplicate sample per 10 samples per mat:rL'X is
required when method 9056 is being performed. At least one duplicate sample per 20 is
required on all other methods. RPD values are calculated in the following manner:

lSI - S21 * 100

RPD = ------------------------
(SI + S2)/2

Laucks Testing Laboratories. Inc.
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where: S1 = measured concentration in the iIiitial analysis
S2 =measured concentration in the duplicate analysis

,

•

4.9.1.2 The RPD control limits are detailed in the Quality Control Database (QC_DB) and will
change from time to time.

4.9.2 Corrective action

4.9.2.1 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 methoQ. 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.

s... Operation procedures

5.1 Sample Analysis

5.1.1 Analysis tools and observations

5.1.1.1 If a discrete bottle number is referenced on the sample container, this infonnation must
be recorded in the pretreatment field of the batch summary.

5.1.1.2 Samples that appear overly turbid, or that have suspended or floating particles need to
be filtered through a 0.45 ).lm syringe filter prior to analysis. If this procedure is
followed, it should be documented in the pretreatment field of the batch summary

5.1.1.3 If conductivity or IDS data is available, this can be used as a tool in deciding what
dilutions are appropriate.

5.1.1.4 Poor resolution between chloride and nitrite, phosphate and sulfate, and nitrate and
bromide in standards or CCV's is an indication that column needs to be cleaned. If after
cleaning the CCV does not resolve back to baseline between the two peaks of interest,
the column has lost enough theoretical plates to render it unsuitable for analysis of those
Ions.

5.1.1.5 An abnonnally shaped sulfate peak may indicate a sample with a high phosphate
concentration. The chromatogram should be compared to one run at a greater dilution
to see if peak resolution can be obtained.

Laucks Testing Laboratories. Inc.
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5.1.1.7 The expected back pressure of the system is 750 to 1200 psi. When the upper limit is

approached the analyst should replace the eluant filter, replace the bed supports, clean
the column, or reduce the flow rate. It is acceptable to reduce the flow down to 1.2
ml/min.

5.1.1.8 Other anomalies should be discussed with the departmental supervisor in order to
determine appropriate corrective actions.

5.2 Analysis sequence

Calibration standards (from high to low concentration)
ICV Solutions necessary for that analytical run
ICB
10 or fewer injections
midrange standard (CCV)
DIW (CCB)
additional samples (not more than 10 injections)
additional CCV's and CCB's

must close with CCV and CCB

5.3 Instrumental Conditions

5.3.1 System Conditions

• Eluant flow is between 1.0 and 2.0 mL/min.
• Injection volume is 50 ~L.

• Temperature correction factor is 1.7.
• Detector range is 30 ~S.

• Analysis time is between 10 and 13' minutes.

5.4 Analytical Operation

5.4.1 Analytical procedure for liquid matrixes

Laucks Testing Laboratories. Inc.
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5.4.1.1 A set of samples is chosen to be analyzed. Consideration should be given to holding
times, due dates, and analytes of interest when choosing the sample set for a run.

5.4.1.2 A run log is constructed for the sample set. This includes the appropriate dilutions for
the given samples.

5.4.1.3 The run log is programmed into the integrator or equivalent device (along with the
sample dilutions), the run and sample counters are reset, and the end run statement is
input.

5.4.1.4 An appropriate number of 500 ~L sample vials are rinsed and placed into th;auto
sampler trays.

5.4.1.5 500 ~L of standards, samples and QC events are placed into the sample vials.

5.4.1.6 Dilutions up to 50x can be done directly in the sample vials, greater dilutions will
require an external dilution in a Solo cup or a combination of external and sample cup
dilutions.

5.4.1.7 Samples that appear turbid or that have suspended particles should be filtered through a
0.45 ~m syringe filter prior placing in sample vials and/or dilution. If a sample is pre
filtered, it must be documented in the pretreatment field of the batch summary.

5.4.1.8 Sample vials are capped with filter caps and placed in the auto sampler.

5.4.1.9 The "Inject A" button on the integrator and the remote button on the automation
interface are pushed simultaneously to begin analysis.

5.4.2 Analytical procedure for soil or sludge matrixes.

5.4.2.1 The soil/sludge is leached with DIW by transferring 10. g to a tared 250 mL digest
bottle, adding 100 mL DIW and placing on the shaker for 15 minutes or more at a
shaking rate sufficient to suspend the majority of the solids. The solids are then allowed
to settle and an aliquot of the supernatant is filtered through a 0.45 ~m syringe filter
prior to use. The leaching and filtration of the sample must be recorded in the
pretreatment field of the batch summary.

5.4.2.2 A 100 mL aliquot ofDIW is also shaken in a 250 mL digest bottle to be used as a
method blank.

5.4.2.3 The resulting supernatant is treated as a water sample.

Laucks Testing Laboratories, Inc.



SOP No:
Revision:
Date:
Page:
Replaces:

LTL-91l0
6

4/22/98
16 of 19

5

5.4.2.4 A total solids determination is made on all soil/sludge samples and the results are
reported on a dry weight basis.

5.5 Compound Quantification

5.5.1 The data aquisition system generates a report with the chromatogram of the sample, the
date analyzed, the sample identification, the method used to quantify the sample, the
sample dilution, and the calculated concentration of the sample corrected for dilution.

5.5.2 For soil/sludge samples, the mgIL integrator value is converted to mglKg DB by the
following equation

Soil: Cs = Ci * Vs * 100

Ws Ts

Cs = Sample concentration (mg/kg DB)
Ci =Concentration in sample injected (mgIL)
Vs = Volume of extract (mL)
Ws = Weight of sample extracted (gm)
IS = Total solids (%)

~ Reports

6.1 Sample Results and Quality Control Reports

6.1.1 Data packages shall consist of the sample results summary, the chromatograms for
samples in the workorder, and a copy of the QC summary report fonn. These include the
method blank analysis, matrix spike results, duplicate results, and the Standard Reference
Material (SRM) reports. A copy of the QC summary report fonn must be included in
order to indicate that the QC was evaluated for analytical consistency.

6.2 Data Qualifying Flags

6.2.1 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.

Laucks Testing Laboratories; Inc.

,

.-



,

•

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-911 0
6

4/22/98
17 of 19

5

Laucks Testing Laboratories, Inc.



SOP No:
Revision:
Date:
Page:
Replaces:

LTL-9 11 0
4

03/08/96
18 of 19

3 •
_.. - .....

Appendix I

Laucks Testing Laboratories
Method 300.0A,9056 QA Requirements and Corrective Actions

QA Method LaudiS Criterion Frequency Corrective Documentation
Element Criterion Action

Initial A minimum A four point curve As Fix the problem and In the raw data
Calibration three point that brackets the instrument recalibrate. package for all

curve, that sample performance validatable
brackets the concentrations . dictates, or packages and
sample when any referenced in all
concentrations change is other data.
and a blank. made in the

analytical
system.

Initial Not to exceed Nitrite and bromide Once per Reanalyze, if In the raw data
Calibration ±10% of the to ±10% of the true analytical reanalysis fails package,and in
Verification true value. value. Fluoride, run, or 1/20. recalibrate and or the quality control
/SRM chloride, nitrate, perform instrument data base.

phosphate and maintenance. No
sulfate values are data can be reported
vendor supplied but ifICV fails.
must not exceed
± I0% of the true
value.

Initial Value not to Value not to exceed Immediately Reanalyze. No data In the raw data
Calibration exceed the the Reporting Limit. following can be reported if package,and in
Blank MOL. the ICV. ICB fails. the quality control

data base.
Continuing Not to exceed Method 300.0: Not to At a Samples which are In the raw data
Calibration ±10% of the exceed ±10% of the

..
not bracketed by in package.mlmmum,

Verification true value. true value. after every control CCV's must
-------------------------- 10 be reanalyzed.
Method 9056 not to analytical
exceed ± 5% of the samples and
true value. as the

penultimate
injection.

Continuing Value not to Value not to exceed Immediately Samples which are In the raw data
Calibration exceed the the Reporting Limit. following a not bracketed by in package.
Blank MOL. CCV's. control CCB's must

be reanalyzed.
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LaucliS Testing Laboratories
Method 300.0A,9056 QA Requirements and Corrective Actions

, __ 0

QA Method Laucks Frequency Corrective Action Documentation
Element Criterion Criterion

Method Value not to ICB and method Run at a If sample In the raw data
Blank exceed the blank are the minimum of 1 concentration exceed package, and in

MOL. same QA event per 20 samples 10x the contamination the quality control
for waters. Not and as dictated level, no action data base.
to exceed 2x the by non-water required. Samples
reporting limit matrixes. with contaminated
for non-water Method Blanks must
matrixes. be re-extracted.

Matrix Not to exceed To meet or Once every 20 Review data, consult Narrative
Spike ±20% of the exceed criteria in samples, or per QC officer, some comment in
Recovery true value or the current lab client request, conditions may report in quality

x ± 3S. Once control limits whichever is require reanalysis. control data base,
every 10 catalog or in more frequent. and in raw data
samples. quality control package.

data base.
Duplicate/ NA To meet or Method 300.0: Review data, consult Narrative
Relative % exceed criteria in Once every 20 QC officer, some comment in
Difference the current lab samples, or per conditions may report in quality
(RPD) control limits client request, require reanalysis. control data base,

catalog or in whichever is and in raw data
quality control more frequent. package.
data base. ------------------

Method 9056:
Once every 10
samples.

•
Laucks Testing Lahoratories, Inc.



LAUCKS TESTING LABORATORIES INC.
Seattle, VVashWngton

SOP #: LTL-9113

Title: pH in Soil and Waste Samples Using SW846 Method 9045C

Revision history:
Number ~
1.0 07/13/94
2.0 01116/97

UNCONTROLLED

,. Written by: ~:l::&:.~..~~~~~~ _

c Supervisor

J
Approved by: !ccvv-:J j(~

Karen Kotz, Lab Directo

•

Date: \IiC6/CA-

Date: 1- J {, -'1 :'7

Date: I It (.«::;:;-
I ,



Table of Coptents

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-9113
2.0

01116/97
2 of 11

1.0 •
1. INTRODUC110N AND SCOPE•...._..••.•••••• ..•..••.•.••.•......•••.•••••••••.••••••.....••••.•••~._••••••.••••••• ••_ ••_•••.•3

1.1 METHOD DESCRIPTION 3
1.2 .INTERFERENCES: 3
1.3 SAMPLE COLLECTION, SAMPLE STORAGE, HOLDING nMES 3
1.4 DEFINITION OF TERMs 4

2. EQUIPMENT LIST, REAGENTS AND STANDARDS ..•••••••.••••••._•••••_••••••.••_••••••••••••_•••__••_••••••••••_._._•••••4

2.1 APPARATUS 4
2.2 STANDARDS 4
2.3 REAGENTS 4

3. SAFETY PRECAUTIONS AND WASTE DISPOSAL .••••.••.•..••.......••••••__•...•• •.•._•.•_••••_••.•_._•••_•••__••••••4

3.1 SAFETY PRECAUTIONS 4
3.2 WASTE DISPOSAL 5

4. CALmRATION AND QUALITY CONTROL....•;••••.•••......•.....•..•.....•.••••..•.••.•.•..•••.••••.•••_•••••.••_•••••••.•••__••••••••5

4.1 CALIBRATION 5
4.2 SAMPLE DUPLICATE 5

5. OPERATION PROCEDURES.._•••••••••••_••__••••_•••••_ _..••••..•••_..•••••_ ••. 6

5.1 SAMPLE PREPARATION AND pH MEASUREMENT OF SOILS 6
5.2 SAMPLE PREPARATION AND pH MEASUREMENT OF WASTE MATERIAL: 6

6. REPORTS _ _•.••••..•...•••••__•••••••• 7

6.1 DATA PACKET ORGANIZATION 7
6.2 QUALITY CONTROL REPORTS 7

.APPENDIX I ...•••....•..••.•.•••••.•.•..••••.••.•••..•••••••••.••..••.--_..••.••••...•••.......••...•.••.•••••..••••_ __••._••_ •••_••_8

QC SUMMARVTABLE 8

APPENDIX 11.••.•.•...•••_••••...•••••.•.•.•••••••.•••••.••••..•...- ..•.•_••- _.••.•_.;_••.•••...••.••_ __•••••••.••••__ 10

FLOW CHART 10

Laucks Testing Laboratories, Inc.

,

.-



L.. Introduction and Scope

1.1 Method Description
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1.1.1 This method is an electrometric procedure for the determination of pH 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 demonstrated the ability to
perfonn 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 using 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 Laucks does use a temperature correction probe with the pH meter,
significant differences in pH can affect the solubility and 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 can 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 Laucks 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 MSIMSD or method blank, are not defined here since it is asswned that the user of this SOP
already understands their more general meaning.

1.4.1.1 DIW - Deionized water - Lab reagent water. 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 mstnnnent in
a chronologically continuous group.

z... 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 ofweighing to 0.1 g.

2.2 Standards

pH 4 buffer
pH 7 buffer
pH 10 buffer

2.3 Reagents

Deionized water (DIW)

3.... Safety precautions and Waste Disposal

3.1 SafetyPrecautions

3.1.1 All standards, samples and sample solutions should be handled as if they are hazardous
suostances.

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 instrument and disconnecting the instrument from the
electrical power supply before working on any electrical components, 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 is expected, the second buffer should be at pH
10 or higher. If low pH is expected, 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 matrix is 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 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. 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 ofsoil in a 50 ml beaker, add 20 mls 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 of waste material:

5.2.1 To 20 grams of waste material in a 50 ml beaker, add 20 mls of DIW 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 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 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 database
(QC_DB) report fonn.

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 fonn must be filled out in order to indicate that the duplicate QC had been
perfonned and met the criteria specified in this document.

Laucks Testing Laboratories. Inc.
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Laucks Testing Laboratories
Method SW 9Q45C QA Requirements and Corrective Actions

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. ConsultQC appropriate
Officer commentary

Laucks Testing Laboratories, Inc.
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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
9500C furnace, and measured using an IR detector. A system blank is subtracted from all
POC readings before calculations are performed, this is to correct 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.
Laucles performs all TOCs in singlets, unless previous arrangements have 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 Collection, Sample Storage, Holding Times

1.2.1 It is s rongly recommended that samples be collected in glass containers preserved with
0.2% 3ulfuric 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 pennissible. 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 clays 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 identifier for the
second set ofTOC in water analyzed on January 19,1998 would be AOl1998TOCW02

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. I
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. 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 detennine whether the instrwnent 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 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.

'.-
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 instrwnent 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 MDL - 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 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..

1.3.12 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 chronologically, but calibration verification
must be documented using the 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 of values 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 and standard solutions injected into an instrument in
a chronologically continuous group. See also QC period.

Za.. Equipment List apd Stapdards

2.1 Instrument

2.1.1 TOC analyzer, Dohrman DC-80 or equivalent 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 NPOC potassium hydrogen phthalate (KHP) standards
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0.05

2.4.1.1 Prepare a 4000 mg/l stock standard by dissolving 1700 mg ± I 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 of2000 mgIL intermediate
standard into a 100 ml volumetric flask, dilute to the mark with DIW

2.4.1.4 The 20 mg/l standard is prepared before each run. The 4000 and 2000 mg/l standards
are to be made up monthly.

2.4.2 Preparation ofpac Benzene standard

2.4.2.1 Prepare a stock solution of benzene in tetraglyme by adding about 25 ml oftetraglyme
to a 50 ml volumetric 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 of benzene. 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

2.4.2.3 Prepare a pac intermediate standard by pipeting two mls of the stock solution into a
100 ml volumetric flask, dilute to mark with tetraglyme.

Laucks Testing Laboratories. Inc.
•
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2.4.2.4 Prepare a working standard by filling a 100 ml volwnetri9 flask to within 5 ml of the
mark with DIW. Add 100 JlI H2S04, 100 JlI antifoam, and one ml pac intermediate
standard. Dilute to the mark with DIW. The working standard will be about 10 mgIL
pac.

2.4.3 Preparation of glucose ICV solution

2.4.3.1 Prepare a 1000 mgIL stock solution by dissolving 250 mg ± 1 mg glucose in a 100 ml
volwnetric flask, dilute to the mark with DIW.

2.4.3.2 Prepare a 10 mgIL ICV solution by pipeting 1 ml of stock solution into a 100 ml
volwnetric flask, dilute to the mark with DIW.

~ 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 ensuring that all instruments are operated with fully
grounded power outlets, turning off the instrwnent and disconnecting the instrwnent 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 betaken when handling persulfate reagent due to the high Hg content and
strong oxidizing capabilities.

Loucks 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.

~ CalibratioD aDd Quality CODtrol

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 MDL.

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 of useable data. A
250ul 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 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 .•"

Laucks Testing Laboratories, Inc.



SOP No:
Revision:
Date:
Page:
Replaces:

LTL-9115
2.

01/19/98
9 of 19

1.0

,

•

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 if no limits are
provided.

4.3.3 Corrective action

4.3.3.1 If the ICV criteria are not met, no samples can be analyzed. Perform 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 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 must 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 ± 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 perfonn 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 batch, however, the
minimum 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 recalculation, followed by
possible re-preparation, and/or reanalysis. This process should also look at the
recovery ofat 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 - S21 • 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 requires 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 minimum frequency of 1/20.. RPD values are calculated
in a manner similar to MSIMSD RPDs:

lSI - S21 • 100
RPD=--

CSI + S2)/2

where:
S1 = measured concentration in the initial analysis
S2 = measured concentration in the duplicate analysis

4.8.1.2 The RPD 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 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, ifrecoveries are in control and no analyt~ 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.

Sa.. OperatioQ 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. tJ

5.1.4 The pac portion of the analysis must be completed before homogenization, due to
potential loss of volatile organic carbon.

5.1.5 Analysis sequence

NPOC Calibration 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 pac readings (10 maximum)

Laucks Testing Laboratories. Inc.
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10 mg/L NPOC standard (CCV)
Blank (NPOC, CCB)

10 or fewer NPOC readings (may include QC)
10 mg/L NPOC standard (CCV)
Blank (NPOC, CCB)
Additional NPOC readings (10 maximum)
10 mg/L NPOC standard (CCV)
Blank (NPOC, CCB)

10 mg/L NPOC standard (CCV)
Blank (NPOC, CCB)

5.2 Instrumental Conditions

',,,,;.
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5.2.1

5.2.2, 5.2.3

5.2.4

The instrument with POC furnace is assembled according to manufacturers instructions.

A gas flow of200 ± 20 ml/min. oxygen is set for the furnace.

A reagent flow of 3.2 to 3.8 ml/min. is set for the recycle pump tube.

A reagent flow of 0.6 to 0.8 ml/min. is set for the fresh reagent pump tube.

•

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, pump 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 POe.

5.3.2 POC 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.

Laucks Testing Laboratories. Inc.



SOP No:
Revision:
Date:
Page:
Replaces:

LTL-9115
2.

01119/98
14 of 19

1.0 •
5.3.2.2 With the instrument set to POC 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 POC value is printed
on the strip chart. If the value is higher than the highest standard, the sample must be
diluted and reanalyzed

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 POC reading or CCV.

5.3.3 NPOC determination

5.3.3.1 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 TOC mode an appropriate amount of sample is injected into the
instrument via the injection port, the NPOC value is then printed on the strip chart. If
the value is higher than the highest standard, the sample must be diluted and I
reanalyzed

5.3.3.3 IfNPOC is below one mgIL and less than one ml of sample was injected, rerun with a
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 NPOC 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 TOC is determined by adding the POC and NPOC values together after they have been
multiplied by their appropriate dilution factors.

6... Reports

6.1 Data Packet Organization .•-
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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 NPOC and 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 Defmition

•

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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Appendix I

QC Summary Table

Laucks Testing Laboratories
Method _9060 QA Requirements and Corrective Actions

QA Element 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 Instructions.
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 limit
Continuing Every 15 Verify with 10 After every 10 Fix problem In raw data
Calibration samples with an mg/L 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 mg/L standard; NPOC remake and/or package

must be within calibration recalibrate
10% of true standard instrument
value

•
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POC standard N/A Must meet Once after POC Remake In raw data
current spike method and standard package
recovery limits system blanks

Method Blank Once per Must be less OnePOC and Reanalyze In raw 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 raw
QC database ever is greater conditions may data package

require re-
analysis

MS/MSD·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

require 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

reqUIre re-
analysis

Standard N/A Values are Once every 20 Review data; Narrative
Reference supplied by samples consult QC comment in
Material (SRM) manufacturer officer report and raw .
Recovery data package

Laucks Testing Laboratories, Inc.
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Flow Chart
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1. Introduction and Scope

1.1 Method Description

1.1.1 Scope and Application
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1.1.1.1 This method is applicable to dttnking, surface, and saline waters, domestic and

industrial wastes. The practical range of the determination is 4 mg/l to 20,000 mg/I. 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 weil-mixed sample is filtered through a standard glass fiber filter. The filter and

residue are dried to constant weight at 103°C-l 05°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 5500C 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 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

1.2.1.1 No preservation of the sample is necessary. Refrigeration or icing to 4°C, to minimize

microbiological decomposition of solids, is required. Analysis should begin as soon as possible

and should in no case exceed 7 days from the date of collection. All exceptions, whether due to

• laboratory or client cause, must be recorded on a Holding Time Violation Report (HTVR).

Laucks Testing Laboratories, Inc.
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1.3.1 This section defines tenns and acronyms as they are used in this SOP. Other tenns, 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.

DIW - Deionized water - Lab reagent ~~ter. This water should be free of virtually 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
detennined by Laucks, although there is no known way to detennine the MDL for the TSS
or TVSS analyses.

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 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. This type of sample is rarely analyzed at Laucks for
TSS and there is no known source ofTVSS material.

Sequence - A set of samples analyzed in a chronologically continuous group.

Total Suspended Solids (TSS) (nonfilterable residue)- Those solids which are retained on a
glass fiber filter of the appropriate retentive ability aild dried to constant weight at 103
105e.

Total Volatile Suspended Solids (TVSS) - Suspended solids which are volatile (burn off) at a
temperature of 550°C.

2. Equipment List

Glass fiber filter discs, 4.7 cm without organic binder, Gelman NE or equivalent. Laucks
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 of adequately supporting 4.7 cm. filters

Suction flask

Laucks Testing Laboratories, Inc.
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Drying oven, set at 103°C-l05°C.

Muffie furnace set at 550°C ± 50°C

Desiccator charged with active silica gel desiccant

Analytical balance, capable of weighing to 0.1 mg.

3. Safety precautions and Waste Disposal

3.1 Safety Precautions
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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 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 the instrument and disconnecting the instrument from the
electrical power supply before working on any electrical components, etc.

3.1.5 Routine precautions include an awareness of elevated temperatures of both the oven and .
any samples which have recently been removed from the drying oven or especially the muffie
furnace. The temperatures involved in this analysis can cause severe bums if adequate care is
not taken.

3.2 Waste Disposal

3.2.1 No waste should be generated from this procedure. Sample residues may be washed out
and discarded down the sink.

Laucks Testing Laboratories, Inc.



4. 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 mls.).
Any TSS above the detection limit is reported. Method blank control limits are such that
contamination sh9uld not exceed twice the detection limit. If 100 ml samples are used, Laucks
generally considers the detection limit to be 2 mg/L with method blank control limits of 4 mg/L.

4.1.1.2 In making a detennination of whether or not the analysis is in control, the analyst should
actually be nonnalizing the blank: to whatever volume was used for any sample. It is assumed
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 If TVSS is being detennined, 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 if TSS or TVSS were found in the blank but not in any of the associat~d samples, then
the sample group may not require re-analysis. In addition, if sample 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 of a reference material is not nonnally 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. If not otherwise specified in that contract, it would typically •
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be analyzed at a frequency of once per 20 samples. Vendor specified control limits would be
used for any such material.

4.2.2 Corrective Action

4.2.2.1 Re-analysis of all associated samples may be required if this sample exceed~ it's limits.
The QC Officer should be consulted fOF 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 Sample Duplicate

4.3.1 Criteria
At least one duplicate sample per 10 samples is required. RPD values are calculated as follows:

lSI - S2'* 100
RPD = ---------------

(SI + S2)/2

where
S1 =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 from time 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 limit is a calculated percent RPD.

4.3.2 Corrective action

4.3.2.1 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 reproducioility. If integrity of reported
sample values is in doubt, re-analysis of all associated ~ples may be called for. Corrective
actions should be discussed with the Quality Control Officer.

Laucks Testing Laboratories, Inc.



S. Operation procedures

5.1 Sample Analysis

5.1.1 Analysis sequence

Method Blank
SRM or LCS (if required)
up to 20 samples plus duplicates

5.1.2 Analytical Operation
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5.1.2.1 Drying, ashing or cooling times in this section are those typically used in the laboratory
and are not specifically required by the method. The method requires a minimum of I hour
drying or ashing times and analysis to constant weight. This may be achieved through either
shorter or longer time periods than those specified in this SOP. Experience has also shown that
.the beakers or other weighed containers must be cooled to room temperature for the weights to
be stable and accurate. As long as proper and complete cooling has been allowed to occur in an
environment where the dried or ashed sample cannot re-absorb water or be otherwise
contaminated, these times are not specified in the published method and are thus also flexible.

5.1.2.2 Preparation of glass fiber filter disc if Environmental 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.

5.1.2.3 Preparation of glass fiber filter disc if pre-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 cm filters are being used)
with the wrinkled surface up. While vacuum is applied, wash the disc with three successive 20
ml 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-l 05°C for one
hour or at 5500C ± 500C ifTVSS is to be determined. Remove to desiccator and store uiltil
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.

5.1.2.4 Assemble the filtering apparatus and begin suction, taking care to have wet the filters as
described in either procedure above. Shake the sample vigorously and rapidly transfer 100 ml to
the funnel by means of a 100 ml graduated cylinder. If this volume takes longer than 5-10

Laucks Testing Laboratories, Inc.
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SOP No:
Revision:
Date:
Page:
Replaces:

LTL-9202
3.0

07/18/00
90f14

2.0

•

•

minutes to pass through the filter, sample volume must be reduced such that the filtration time
will not be exceeded. If that volume,is less than or equal to 10 mIs, it should be dispensed with
a 10 ml Mohr (graduated glass) pipet which has a wide enough tip opening so as not to inhibit
the passing of solid pieces of material.

5.1.2.5 Filter the sample through the glass fiber filter, rinse the graduate and filter with three
successive 10 ml portions of deionizedwater, 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.

5.1.2.6· 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 takeri 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.

5.1.2.7 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.

5.1.2.8 Dry the filter overnight at 103°C-105°C.

5.1.2.9 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.

5.1.2.10 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.

5.1.2.11 Record the final weight for calculation ofTSS.

5.1.2.12 IfTVSS is to be determined, repeat step 5.1.2.9. using a muffle furnace pre-heated to
550°C ± 50°C for 90 minutes. Record the final weight for calculation ofTVSS.

Laucks Testing Laboratories, Inc.
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5.2 Quantification

5.2.1 Residue concentrations are calCulated using the following equations:

TSS =OY£- tare) x 1000
y.

1

TYSS = Wf.- Wa x 1000
y.

1

where:
Yi =volume of sample used in mls
Wf = weight of dried residue & filter
Wa = weight of ignited residue (after ignition @ 550°C) & filter in mg
tare = tare weight (weight in mg of filter before filtration of sample)

5.2.2 TSS and TY~S are generally reported on a mgIL as received basis.

6. Reports

6.1 Data Packet OrganiZation

LTL-9202
3.0

07/18/00
10 of 14

2.0

6.1.1 The data package for this analysis consists of the data sheet and a quality control database .
(QC_DB) report fonn.

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, all must be
referenced on the report fonn. 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

U : The analyte of interest was not detected, to the limit of detection indicated.

6.3.1.1 Sample report results are qualified with data qualifying flags. These flags have the
following definitions:

CODE Definition

•
Laucks Testing Laboratories, Inc.
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Appendix I .

QC Summary Table

SOP No:
Revision:
Date:
Page:
Replaces:

LTL-9202
3.0

07/18/00
11 of14

2.0
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SOP No: LTL-9202 
Revision: 3.0 
Date: 07/18/00 
Page: 12 of 14 '-Replaces: 2.0 

Laucks Testing Laboratories 
Method EPA 160.2 / SM 2540D & E QC Requirements and Corrective Actions 

QA Element Method Laucks Frequency Corrective Documentation 
Criterion Criterion Action 

Method Blank None <4 mgIL or no 5% frequency Re-analyze all QC_DB report 
mor-e than twice (1 per 20 samples <lOx fonn with 

the detection samples) the actual appropriate 
limit weight of the 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 fonn with 

catalog or samples) impact appears appropriate 
QC_DB serious, may commentary 
database need to re-

Standard None Within vendor req QC_DB 
Reference supplied limits frequency If fonn with 
Material (SRM) or 90%-110% specified, or 5% impact appears appropriate 
Recovery recovery if not specified senous, may commentary 

need to re-

• 
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Flow Chart

Total Suspended Solids (TSS) and Total Volatile Suspended
Sollda (TVSS)
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1.0 PURPOSE: This document outlines the procedures for
controlling and tracking all documents originating
from and to the Explosive Sciences Branch. It ensures
that all technical documents used by the ESB are
complete, accurate, current and distributed to the
appropriate personnel, and can be readily retrieved.

2.0 SCOPE: These procedures describe the method for
assigning document control numbers to documents and
for tracking any incoming documents received by the
Explosive Sciences Branch. This applies to the
approval, issue, storage, and revision of all
technical documents, customer reports, and equipment
operating procedures.

3.0 PROCEDURE:

3.1. Document Control for Procedure Documents
3.1.1. The document must be routed and approved.
3.1.2. Once the document has been approved, the

preparer must log-in the document into the
file server in order to provide a document
control number. The following information
must be provided to the file server to
ensure proper document control: Ti tle,
Date, and Author. This may be performed
by the preparer who has had the proper
training in assigning document control
numbers.

3.1.3. All documents should be given to the
document control custodian via electronic
means (on disk or e-mailed). If that is
not possible, then a hard copy must be
sent. The resulting document will be
permanently stored in the document control
system, while the hard copy will be stored
wi thin the Explosive Sciences Branch
building.

3.1.4. The document control custodian shall
maintain a master list of all controlled
documents and their revision status and
shall be able to generate the list upon
request.

3.1.5. Personnel requesting·a hard copy may down
load the document from the file server.
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3.2. Changes/Revisions for Procedure Documents
3.2.1. The original preparer of the controlled

document, when possible and practical,
shall review and approve
changes/revisions, and shall note the
changes in the document or on an
attachment before routing for approval.

3.2.2. When final approval is received, the
preparer shall log-in the revised document
on the file server and send an electronic
copy to the document custodian. The
revision shall be noted and a new document
control number will be assigned to reflect
the revision.

3.3. Document Control for Customer Reports
3.3.1. The control number must be obtained from

the Word Processing Log binder, located at
the front of the office. The following
information must be written in the log:
originator's initials and report subject.

3.3.2. All customer reports must have
supervisor's verbal approval before
submission to the document custodian, via
floppy disk and hard copy.

3.3.3. The final customer report, signed by the
supervisor, will be sent back to the
preparer for initials.

4.0 RESPONSIBILITY:

4.1. DEPARTMENT MANAGER
4.1.1. Ensure current and appropriate documents

are available at all locations where
operations take place.

4.1.2. Establish documentation repositories, as
required.

4.1.3. Appoint a document custodian and
alternate.

4.1.4. Ensure this policy is available and
followed by all Department Personnel.
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4.2. DOCUMENT RECIPIENT/USERS
4.2.1. Inform custodian of any changes in

organization, code, or location.
4.2.2. Ensure current and appropriate documents

are available at all locations where
operations take place.

4.3. DOCUMENT CUSTODIAN
4.3.1. Maintain and control documents submitted

by department personnel.
4.3.2. Maintain a master list of all documents

controlled by the document control system.
4.3.3. Introduce new documents into the system.
4.3.4. Issue controlled copies of documents ..

4.4. PREPARERS
4.4.1. Prepare and maintain documents in

accordance with Branch guidelines and this
instruction.

4.4.2. Review and approve changes/revisions to
documents originated.

4.4.3. State nature of changes on documents or on
attachment.

4.4.4. Ensure that review copies of all new and
revised documents are routed to pertinent
personnel within and outside the
Department.

4.4.5. Prepare and route electronic copies for
final approval after initial routing for
review/comments has bee completed.

4.4.6. Ensure that the document control custodian
receives notification of final approvals.

4.4.7. Assign a document control number by
logging into the document control system
on the file server.

•',.

"

5.0 REFERENCE DOCUMENT:
CR-405-3001A; Directive
Documents and Engineering

for Control
Drawings.

of Technical
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1.0 PURPOSE: This document describes the elements and
format required for an approved procedure document.
It is designed to help in the preparation and review
of a procedure document. The terms "shall" and "must"
are used when the element mentioned is required. The
term "should" indicates that the element mentioned is
recommended, while the term "may" indicates when the
element is optional.

2.0 SCOPE: The procedure document is intended to be
specific to the Explosive Sciences Branch. The
documents are intended for the sole use of the ESB and
may not be specifically applicable to other activities
of other organizations.

3.0 GENERAL FORMAT:

3.1. Title Page
The first page of each procedure document should
be a title page having the following information:
a title that clearly identifies the activity or
procedure, the name of the applicable
agency/group, and the date and signatures of
those individuals who prepared and approved the
document.

3.2. Table of Contents
A Table of Contents is needed only if the
procedure document is longer than ten pages.

3.3. Control Documentation
Each page of the procedure document should have
control documentation. The information should be
in the upper right a hand corner, containing the
following information: document control number,
revision number, date, and page number.

3.4 Text
A well-written procedure document has three basic
sections: procedural, QA/QC, and reference. The
text of the document should be clearly worded so
as to be readily understandable by a person
knowledgeable with the general concept of the
procedure. The procedures should be written in a
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step-by-step format that clearly describes the
steps in chronological order.

4.0 SUGGESTED FORMAT FOR A TECHNICAL PROCEDURE DOCUMENT

•
4.1. Procedural Section

After the ti tle page, the following are
that may be appropriate for inclusion
procedure document:
a) Scope and Applicability,
b) Summary of Method,
c) Definitions,
d) Health and Safety Warnings,
e) Cautions,
f) Interferences;
g) Personnel Qualifications,
h) Apparatus and Materials,
i) Instrument or Method Calibration,
j) Sample Collection,
k) Handling and Preservation,
1) Sample Preparation and Analysis,
m) Troubleshooting,
n) Data Acquisition, Calculations, and

Reduction,
0) Computer Hardware and Software, and
p) Data Management and Records Management.

topics
in a

Data •
4.2. Quality Control and Quality Assurance Section

Specify and describe any QA procedures that are
integral parts of the procedure. These may
include performance evaluations, outside audits
or reviews.

4.3. Reference Section
Documents or procedures that relate to the
procedure document should be referenced
(including version). Fully cite all references
noted in the body of the SOP and attach any that
are not readily available.

5. a SUGGESTED FORMAT FOR AN ADMINISTRATIVE
DOCUMENT

5.1 Procedural Section

DRAFT ONLY
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The following are topics that may be appropriate
for inclusion in an administrative procedure
document:
a) title,
b) Purpose
c) Applicability
d) Summary of Procedure
e) Definitions
f) Personnel Qualifications, and
g) Procedure

5.2 Quality Control and Quality Assurance Section
Describe any control steps and provisions for
review or oversight prior to acceptance of the
procedure document.

5.3 Reference Section
Cite all references noted in the body of the
procedure document. A copy of any cited references
not readily available should be attached to the
document procedure.

•

6.0 REFERENCE DOCUMENTS
EPA/600/R-96/027; Guidance for
Standard Operating Procedures
Documents (November 1995).
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1.0 Purpose: Sample custody procedures are necessary to
provide and maintain data validity and control. Samples
must be under the control of the laboratory at all times
after their transfer from the sample courier and during
sample analysis. A chain-of-custody program provides legal
support to the analytical results and tracking for each
sample that is brought into the laboratory and during
sample analysis.

Proper sample tracking is .accomplished with a Chain-of
Custody (CoC) form and an Internal Chain-of-Custody (ICoC)
form. The CoC form is generated in the field and used to
record a sample's identity. The CoC shall accompany
samples from the time of sampling until the time they are
delivered and logged into the Explosive Sciences Branch
(ESB) electronic inert sample log. The ICoC is used to
record and track a sample from delivery at the laboratory
through preparation, analysis, and disposal.

2.0 Scope: This procedure describes the method for completing,
maintaining, and storing the ICoC for soil and water
samples received by the ESB.

3.0 Receipt of Samples

All laboratory personnel that perform environmental sample
analysis can accept samples delivered to the laboratory.
Upon the receipt of the sample shipment and CaC forms, the
receiving laboratory personnel will complete the following
steps:

•

•

3.1 Inspect all shipping containers for signs of tampering
(i.e. broken seals and/or damage to the shipping
containers) .

3.2 Inspect sample CoC documentation to ensure the
following information is documented:
3.2.1 Customer's name and address
3.2.2 Customer's point of contact and phone number
3.2.3 Signature of sampler(s)
3.2.4 Sample ID, preservative used, extraction

hold time, sampling date, time of
collection, matrix type, container type, •
sample type, and the requested analysis.
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3.3 Any samples which do not meet this inspection will be
rejected and/or the discrepancies noted on the CoC
form and in the ESB electronic sample log. The
client's point of contact will be immediately notified
of the discrepancies.

3.4 Samples received will then be logged into the
laboratory inert electronic sample log that resides on
the ESB file server, thus allowing limited and secure
access to the sample log.

•

3.4.1

3.4.2

3.4.3

3.4.4

Open the file
Y:/Code4076/Samp_log/InertOO.xls (Figure 1)
Enter the name of the person receiving the
sample, the date the sample was received,
the client, sample identification and
description, analysis requested, laboratory
sample identification number, and the
analyst assigned to the analysis.
Record laboratory sample identification
number for sample(s) .
Save the file

•

3.5 Identify the sample identification on the CoC with the
corresponding laboratory tracking sample number
assigned in the inert electronic sample data log

3.6 Write the laboratory sample identification number on
the sample container with permanent marker.

3.7 Place sample into the designated sample refrigerator.
3.8 File the original CoC form. CoC forms are kept on

file at the laboratory for five years.

4.0 Internal Chain-of-Custody Form

After samples have been received and entered into the laboratory
inert electronic sample log, an Internal Chain-of-Custody form
must be filled out. This form will be kept near the place of
storage for easy access during sample preparation and analysis.
The following information must be filled out:

4.1 Project Name, job order number and charge number
(assigned by financial department), project leader,
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date ICoC log sheet started, customer, customer point
of contact (paC), customer address and phone number
(see Figure 2) .

4.2 Each time a sample is place in or removed from the
storage location the sample identification number,
date of movement, time of movement, who removed it,
and the reason for removal must be entered on the
ICoC.

4.3 When the ICoC sheet is full, the page number is filled
out, a new sheet is filled out with the exact same
information as listed in 4.1, and the full sheet is
filed with the CoC forms.
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Figure 1: Laboratory Inert Electronic Sample Log
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ESB Date Logged Sample Customer Test Assigned Comments
Sample # Received By ID/Description Contact Requirements To

-
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Figure 2: Internal Chain-of-Custody Form

Internal Sample Chain-of-Custody Record
300 Highway 361, Crane, IN 47522 Phone (812)854-5517 Fax: (812)854-5054

Project Name:
Job Order Number:
Charge Number:

Project Leader:
Date:
Page: of

Customer:
Customer POC:
Address & Phone #:

Sample Identification Date Time Reason
Number
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1.0 PURPOSE: This document provides the proper cleaning
procedure of all glassware in the ESB.

2.0 SCOPE: These procedures describe the method
removing surface residuals, washing the glassware,
drying of the glassware.

for
and

3.0 PROCEDURE:

3.1. Removing Surface Residuals
Any tape, label or marker stains must be
removed prior to placing in the dishwasher.
Tape and label may be removed with a knife,
while marker stains can be removed with
acetone.

•
3.2. Washing the Glassware

All glassware is placed onto steel or plastic
coated racks. Soap is added to the dishwasher
and the door is brought down. The temperature
of the dishwasher must be brought to 95°C
before the dishwasher may be started.

•

3.3. Drying the Glassware
Once the glassware has been washed, then the
racks are placed in the Precision Mechanical
Convection Oven. They are dried in the oven
for approximately 60 minutes.

3.4. Rinsing the Glassware Prior to Use
All glassware is rinsed three times with the
solvent to be used in the analysis.
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1.0 PURPOSE: This document outlines the procedures followed at 4It

Crane Division, Naval Surface Warfare Center
(NAVSURFWARCENDIV Crane) for calibration of electronic
analytical balances owned by the Explosive Sciences Branch
(ESB) .

2.0 SCOPE: This document references the NAVSURFWARCENDIVCRANE
Instruction 4855.20 Calibration Program and describes
internal ESB procedures for confirming calibration.

3.0 NAVSURFWARCENDIVCRANE Instruction 4855.20

NAVSURFWARCENDIVCRANE Instruction 4855.20 delineates
policy, responsibilities, and procedures for the
calibration program at NAVSURFWARCENDIV Crane. All
analytical balances owned by the ESB are covered by this
instruction.

3.1 The Calibration Laboratory and Repair Branch (Code
6034) provides calibration services to the ESB. Code
6034 calibrates and certifies each balance owned by
the ESB every 2 to 3 years (depending on balance make
and model) .

3.2 Explosive Sciences
Confirmation

Branch Internal Calibration
4It

Prior to use, any analytical balance calibration is
confirmed using the following procedure:

3.2.1 Ensure the balance sample pan is clean. Tare
the balance.

3.2.2 Place a 100 gram Navy calibration weight on the
pan. Note final weight.

3.2.3 Tare balance and place a 10 gram Navy
calibration weight on the pan. Note final
weight;

3.2.4 Tare balance and place a 1 gram Navy calibration
weight on the pan. Note final weight.

3.2.5 Code 6034 calibration is confirmed if the
weights indicated by the balance are within
to.005 grams of the Navy calibration weights
listed in Sections 4.2, 4.3, and 4.4.

3.2.6 Code 6034 calibration is invalid if the weights
indicated by the balance are outside to.005
grams of the Navy calibration weights listed in 4It
Sections 4.2, 4.3, and 4.4.
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3.2.7 If the electronic analytical balance calibration

is determined to be invalid, Code 6034 is
contacted to re-certify the balance calibration.

3.2.8 If the electronic analytical balance is
determined to be in need of repair, the
manufacturer is contacted and arrangements are
made for repair and re-calibration .
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1.0 PURPOSE: This document outlines the procedures followed at ~

.Crane Division, Naval Surface Warfare Center
(NAVSURFWARCENDIV Crane) for thermometer calibration,
monitoring, and maintenance of refrigerators, freezers, and
ovens.

2.0 SCOPE: This document references the NAVSURFWARCENDIV Crane
Instruction 4855.20 Calibration Program and describes
internal ESB procedures for monitoring and maintenance of
refrigerators, freezers, and ovens.

3.0 NAVSURWARCENDIVCRANE Instruction 4855.20

3.1. NAVSURWARCENDIVCRANE Instruction 4855.20 delineates
policy, responsibilities, and procedures for the
calibration program at NAVSURWARCENDIV Crane. While
the refrigerators, freezers, and ovens used by the
Explosive Sciences Branch (ESB) are not directly
covered by this instruction, the thermometers used to
monitor the refrigerators, freezers, and ovens are
covered by this instruction.

3.2. The Calibration Laboratory and Repair Branch
6034) provides calibration services to the ESB.
6034 certifies thermometers for use in the ESB.

4.0 EXPLOSIVE SCIENCES BRANCH INTERNAL MONITORING PROGRAM

4.1. Refrigerators and Freezers

(Code
Code ~

Refrigerators and Freezers are monitored according to
the following procedure:

is placed in the
The thermometer is
or freezer for a

4.1.1

4.1. 2

4.2 Ovens

Each day a thermometer
refrigerator or freezer.
left in the refrigerator
minimum of 5 minutes
The temperature is recorded,
initialed by the operator on the
Monitoring Sheet attached
refrigerator (Figure 1) .

dated and
Temperature

to the

4.2.1

DRAFT

Prior to use, the oven is heated to the
preset temperature
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4.2.4
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A thermometer is 'placed in the oven a
minimum of 5 minutes to confirm oven
temperature. The temperature, date, and
time are noted in the operator's logbook.
The thermometer is left in the oven
The sample is placed in the oven for a
designated period of time.
Prior to sample removal, the thermometer is
checked. The temperature, date, and time
are noted in the operator's logbook.

•

•

4.3 Refrigerator, Freezer, and Oven Maintenance

Refrigerators, freezers, and ovens owned by the ESB
are maintained and repaired by qualified repairmen in
the NAVSURFWARCENDIV Crane Public Works Department.
In the rare case when the Public Works Department
cannot repair a refrigerator, freezer, or oven a
contractor qualified by the malfunctioning device's
manufacturer is brought in for the repair .
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Figure 1

Refrigerator/Freezer Temperature Monitoring Sheet •
Date
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Temperature (oC) Initials Comments
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1.0 PURPOSE: This document outlines the procedures followed in ~

the Explosive Sciences Branch (ESB) for waste segregation
and disposal.

2.0 SCOPE: This document references NAVSURFWARCENDIV
Instruction 5090. 2B "Hazardous Waste Management Plan" for
Crane Division, Naval Surface Warfare Center
(NAVSURFWARCENDIV Crane) and briefly describes internal ESB
procedures for waste segregation and disposal of common
solvents.

3.0 NAVSURFWARCENDIV Instruction 5090.2B

NAVSURFWARCENDIV Instruction 5090.2B states
NAVSURFWARCENDIV Crane's policy for the management and
minimization of hazardous wastes in accordance with Federal
and State regulations. All hazardous waste generated by
the ESB are covered by this instruction.

3.1. Internal ESB Procedures for Waste Segregation and
Disposal

The ESB follows all directives
NAVSURFWARCENDIV Instruction 5090.2B.
overview of hazardous waste segregation
is provided here:

outlined in
A general

and disposal
~

3.1.1. Hazardous waste is collected ln glass bottles
that have airtight lids. If the hazardous
waste is incompatible with glass, plastic or
metal containers (which ever is appropriate)
may be used as long as the container has an
airtight lid.

3.1.2. A sticker is placed on the bottle with the
words "HAZARDOUS WASTE" clearly visible and the

.contents of the container are clearly written
on the label.

3.1.3. When the container is full, the label is
initialed and dated by the operator.

3.1.4. The operator logs the container in the
Hazardous Waste Generation Log Book located in
B2707. The container contents, start fill
date, waste profile number (if applicable), and
final fill date are entered.

3.1.5. The container is then removed from B2707 to the
hazardous waste storage locker located outside
of B2707.

DRAFT
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3.1.6. The container is placed in secondary

containment inside the hazardous waste storage
locker.

3.1.7. Hazardous waste is removed by contractor
personnel from the hazardous waste storage
locker in accordance with NAVSURFWARCENDIV
Instruction 5090.2B.
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1.0 PURPOSE: This document outlines the procedures followed in ~

the Explosive Sciences Branch (ESB) for controlling,
maintaining, and monitoring instrument records, instrument
logbooks, and laboratory.

2.0 SCOPE: This document is specific to ESB analytical chemistry
instrumentation (i.e. high performance liquid chromatographs
(HPLC), gas chromatographs (GC), and GC/mass spectrometers
(MS) systems) with regards to instrument records and
logbooks. This document is applicable to all laboratory
notebooks issued by the ESB.

3.0 CONTROLLING, MAINTAINING, AND MONITORING INSTRUMENT RECORDS

3.1 Controlling Instrument Records

3.1.1 Each instrument will be issued a bound notebook
(a.k.a. instrument maintenance logbook) for the
purpose of documenting instrument maintenance
and performance.

3.1.2 Each instrument maintenance logbook will have
the instruments manufacturer and model number
written on the front cover.

3.1.3 On the first page, the following information
will be listed:
3.1.3.1 The instrument's serial number and/or

service contract number.
3.1.3.2 The instrument's software serial number

and/or service contract number.
3.1.3.3 Any instrument accessory's serial

number and/or service contract number.
3.1.3.4 The manufacturer's name, address, and

technical support telephone number.
3.1.3.5 The service engineer's name and

telephone number (if applicable) .
3.1.4 On the second page, the maintenance schedule and

location of the instrument's operation and
repair manual(s) are listed.

DRAFT
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3.2 Maintaining Instrument Records

• 3.1

3.2.1 It is the responsibility of the primary and
alternate operators of the instrument to ensure
detailed records of instrument maintenance and
performance are maintained in the instrument
maintenance logbook.

3.2.2 It is the responsibility of all users of the
instrument to record any maintenance or repairs
done by them and record information on the
instrument's performance (i.e. results of
standards run with corresponding file name) when
they use it.

3.2.3 It is the responsibility of the primary and
alternate instrument operators to detail any
maintenance or repair performed by the
instrument's service engineer. The primary and
alternate instrument operators will file any
loose-leaf records left by the service engineer
under the instrument's name in a common filing
cabinet accessible to anyone in the branch.

Monitoring Instrument Records

the primary and
operators to
the instrument

in this location

•
DRAFT

3.3.1

3.3.2

Instrument maintenance logbooks will be kept
in the laboratory bench drawer (or nearest
other enclosed location) closest to the
instrument's location. This location will
be clearly labeled.
It is the responsibility of
alternate instrument
periodically check that
maintenance logbook remains
and is up to date.
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4.0 CONTROLLING, MAINTAINING, AND MONITORING INSTRUMENT LOGBOOKS

4.1 Controlling Instrument Logbooks

Each instrument will be issued an instrument logbook
(a binder filled with appropriate pages to record
sample information see Figure l)In addition to
maintaining a list of all samples run on the
instrument and the instrumental conditions, copies of
all standards (and tune reports for GC/MS systems)
will be kept in the back of the binder for instrument
maintenance/performance information.

4.2 Maintaining Instrument Logbooks

Date of Run
Samples/standards run
Corresponding File Names
Instrument conditions
Comments

4.2.1

4.2.2

4.2.3

It is the responsibility of the primary and
alternate operators of the instrument to
ensure records of all samples run on the
instrument are maintained.
It is the responsibility of every instrument
user to record the information in the
instrument logbook listed in Section 4.2.3
and 4.2.4.
Instrument users will list the following
information (minimum) in the Instrument
Logbooks:
4.2.3.1
4.2.3.2
4.2.3.3
4.2.3.4
4.2.3.5

•

4.2.4 Instruments users will print off
of all standards (and tunes
systems) run and place them in
the instrument logbook.

the results
for GC/MS

the back of

4.3 Monitoring Instrument Logbooks

DRAFT

4.3.1

4.3.2

Instrument logbooks will be kept in the same
laboratory drawer as the Instrument
maintenance logbooks.
It is the responsibility of the primary and
alternate instrument operators to
periodically check that the instrument
logbook remains in this location and is up
to date. •
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At no time may pages be removed from the
instrument logbook except by the primary and
alternate operators for data archiving.
Instrument logbook pages will be archived
under the instrument's name in a common
filing cabinet accessible to anyone in the
branch. In addition, location of the
archived computer data will be listed on the
sheets. This data will remain on file in
the ESB for 5 years.

5.0 CONTROLLING,
NOTEBOOKS

MAINTAINING, AND MONITORING LABORATORY

•

5.1 Controlling Laboratory Notebooks
5.1.1 Each analyst in the ESB will be issued a

notebook with a serial number by the Quality
Assurance/Quality Control (QA/QC) Officer.

5.1.2 A data base on the Code 405 file server will
track which notebook has been issued to
which analyst. This data base will be
maintained by the QA/QC Officer.

5.1.3 New notebooks will not be issued until
previous notebooks are full (see exemption
in Section 5.1.4).

5.1.4 In rare cases when all the analysts on a
major project agree, a notebook will be
issued for the sole use of that project.
The notebook will be the responsibility of
the primary and alternate project leaders.

5.2 Maintaining Laboratory Notebooks

Each analyst is responsible for
her notebook in a neat, orderly,
fashion. Any errors made while
the laboratory notebook will be
single line, date, and initialed.

5.3 Monitoring Laboratory Notebooks

maintaining his or
and understandable
entering data into
crossed out with a

•
DRAFT

5.3.1 Laboratory notebooks will be turned in the
QA/QC Officer when it is full.

5.3.2 The QA/QC Officer will file the notebook in a
centralized location where it can be easily
accessed if necessary.
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5.3.3 The ESB Branch Manager, at her discretion, may ,~

audit laboratory notebooks at any time to
ensure they are maintained in a neat, orderly,
and understandable fashion.

~

~



• •
Figure 1

Waters 2690 HPLC Instrument Logbook
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Date User File Name Sample Instrument Conditions Comments
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1.0 PURPOSE: This document outlines the procedures that

will provide sound analytical chemical measurements.
This plan is intended to provide the necessary
guidance for the laboratory in the development of
scientifically sound correct data of known precision
and accuracy.

2.0 REPONSIBILITES AND GUIDELINES FOR PERSONNEL

The direct and ultimate responsibility for assuring
data quality at the ESB laboratory rests with the ESB
Laboratory Supervisor. The chemist/laboratory analyst
will provide the first level of data review in the
laboratory, however the ESB Laboratory Supervisor
provides the final quality assurance/control of all
data gathered or reported for compliance testing.

All personnel will strive to meet the requirements of
the QA programs. All personnel will have access to
procedure and technical documents and are encouraged
to discuss the contents with the management at any
time. Any changes suggested from these discussions
must be approved by the laboratory QA officer and
Laboratory Supervisor.

The QA officer will supervise the training
evaluation of all new personnel to ensure that
everyone performing the analysis is thoroughly
familiar with the program described in this manual.
Documentation of training procedures for each
individual will be kept in the personnel's file.

3.0 ORGANIZATION AND RESPONSIBILITY

3.1 PURPOSE

This section describes the responsibilities of
each personnel. Their duties are outlined in
this section and are graphically represented in
Figure 3-1.

3.2 ORGANIZATIONAL CHART

•
3.2.1

DRAFT ONLY
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Primarily responsible for ensuring the 4It
QA/QC program within the laboratory is in
compliance and data quality adheres to
this compliance. In delegating QA
responsibilities/authorities, the ESB
Laboratory Supervisor depends on the
Quality Assurance Officer to coordinate
all necessary QA requirements.

Quality Assurance Officer

This individual is responsible for the
following:

ensure

agents with
of purchased

reagents, and

3.2.3

3.2.4

1. Daily monitoring of quality control
procedures.

2. Maintenance of appropriate QC charts
and documents.

3. Document QC errors and work with the
Laboratory Supervisor to
corrective action.

4. Initiate an in-house proficiency
evaluation program involving blind
samples.

5. Keep the Laboratory Supervisor apprised
of the general state of the quality
assurance program.

6. Review new technology, methods, and
equipment and advises management as to
such use, with respect to quality
aspects.

7. Advises the purchasing
regard to the quality
equipment, materials,
chemicals.

Assistant Quality Assurance Officer

Will help the QAO in implementing the
quality assurance program and take over
the duties of the QAO, as needed.
Senior Laboratory Analyst

4It

DRAFT ONLY

Directs and oversees all laboratory
personnel in the enactment of the required
analytical procedures and necessary _
quali ty control activi ties. Assists the •
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3.2.5

QAO in fulfilling the
quality assurance plan.

Laboratory Analyst
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obj ectives of the

proper log-in and sample
and active chain-of-custody

•

. '
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The laboratory analysts are responsible
for the following:

1. Maintain
tracking
files.

2. Verify the use of proper sample
containers and preservatives of the
incoming samples and provide
appropriate written comments to
document any discrepancies.

3. Provide for appropriate disposal of all
samples after completion of the
analysis.

4. Perform all analytical procedures
according to approved protocol.

5. Make appropriate recommendations for
correction and improvement, as may be
necessary .
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Figure 3-1 •LABORATORY ORGANIZATION CHART

•

e Officer

Explosive Sciences Branch Laboratory Supervisor
Nancey Maegerlein

lity Assurance Officer Assistant Quality Assuranc
a K. Poehlein, Ph.D. Steve Weddle

Senior Laboratory Analyst
Louis Schwenk

I Analysts I I Analysts I Analysts I

Qua
Sar

•
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4.0 QUALITY ASSURANCE OBJECTIVE

The QA Plan is used to describe the quality assurance
system followed by the ESB laboratory personnel. The
policy of the ESB laboratory is to apply the quality
system requirements to all sample analysis. The QA
Plan provides personnel and customers of ESB with a
description of the laboratory policy for maintaining
an effective quality assurance program. The QA Plan
is used as a guide to the continued maintenance and
improvement of the quality service of the ESB
laboratory.

•

•

5.0 QC CORRECTIVE ACTION

This section describes the procedure taken when there
is a suspicion of nonconforming results, occurring
during testing or analytical operations, data
validation, or equipment failure. A corrective action
program enables the analyst to handle performance
failures at any point in data generation. This
procedure is an indispensable tool for quality
assurance and quality control management. A
laboratory analyst or data user can use a corrective
action report form to notify the laboratory Quality
Assurance officer (or Laboratory Supervisor) of an
issue (Figure 5-1).

Corrective action may be initiated by external
sources. Unacceptable performance evaluations by
regulatory agencies, poor correlation on field split
samples, external audits, or questions concerning data
quality by clients will lead to investigation and
corrective action.

All corrective action results will be documented.
Corrective action may be as simple as calibration, re
calibration, re-standardization, preparation of new
standards, re-calculation of data, or repeating the
analysis. Supervisor approval is required for
corrective action involving the purchase of new
standards, determining or accepting data involving
interferences, and making requests for manufacturers
service. The Corrective Action Form, shown in Figure
5-1, will serve as the means for communicating all
corrective action to supervisors and QA officer.

DRAFT ONLY
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Figure 5-1 Corrective Action Form

CORRECTIVE ACTION REPORT FORM NO.

TO: (ORGANIZATION)

RECEIVED BY: Date:
PREPARED BY:

REVIEWED BY: Date:
ACTIVITY: LOCATION:

Where did out-of-control incident occur
(laboratory name, address, telephone
number, code)?
When - did the incident occur?

- was it corrected?
What - was the name of the analysis?

- was the problem with the
test/control/instrument?

- was the nature of the correction
action?

- will be done to prevent the
reoccurrence of the problem?

Why - did the incident
happen (if a scientific
explanation is available)?

RESPONSE-SIGNATURE: TITLE,CODE:

APPROVAL SIGNATURE: TITLE,CODE:

•
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6.0 BLIND SPIKE PROGRAM

The blind spike program will s~rve as the laboratory's
internal audit, when performance evaluation or quality
evaluation samples are unavailable for a specific
project.

6.1 Requisition of Spike

All spikes will be prepared by the QA officer or the
QA assistant. The analyst must provide the following
information on the Blind Spike Form (Figure 6-1):

1. Name of analyst
2. Name of analysis
3. Solvent matrix
4. Concentration range of the spike
5. Date needed
6. Location of standards, necessary for

preparation of spike

The Blind Spike Form must be submitted one week prior
to the date needed, in order to ensure ample time to
prepare the spike.

6.2. Blind Spike Documentation
6.2.1. All blind spike requests will be placed in

a binder for documentation purposes.
6.2.2. The spikes will be prepared and recorded

in a blind spike notebook. The notebook
will record the exact procedure in which
the spike is prepared.

6.2.3. After the analysis of the spike, the
analyst must request the actual result of
the spike from the QA officer or
assistant.

DRAFT ONLY
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Figure 6-1 Blind Spike Form

BLIND SPIKE FORM

Analyst: Date:

Analysis: Date Needed:

Concentration Range:

Matrix:

Location of Standards:

•

DRAFT ONLY

•



C)

o

CR4052-PD-009
Revision: Original

Page 11 of 13
7.0 SOLVENT Qt MONITORING FOR TRACE RESIDUE ANALYSIS

7.1 Lot testing of solvents
7.1.1 For each lot of solvents ordered, a single

trace residue analysis will be performed.
7.1.2 The analyst shall aliquot approximately 2ml

of solvent into a HPLC vial.

HPLC Parameters:
Injection = 30 microliters
Mobile Phase = 50% Methanol/ 50% water
Run Time = 6 minutes

7.1.3 Once the solvent trace residue analysis has
been completed, the analyst must report the
results in the TRACE RESIDUE ANALYSIS
notebook.

8.0 PREPARATION, STORAGE, SHELF LIFE AND TRACEABILITY
DOCUMENTATION OF STANDARDS AND REFERENCE MATERIALS

NAVSURWARCENDIVCRANE INSTRUCTION 4855.4 provides the
details for the management of these materials.

9.0 OVERVIEW OF REVIEW AND APPROVAL
VALIDATABLE DATA PACKAGES

PRACTICES FOR

9.1 Organization and Responsibility
9.1.1 Verify that the Laboratory Supervisor is

responsible for:

1. Design and implementation of the QA
program

2. Designs and maintains a lab
organization chart

3. Assists with review of final reports

in-house proficiency
program involving blind

o

9.1. 2 Verify that the Quality Assurance officer
is responsible for:

1. Daily monitoring of quality control
procedures

2. Initiating
evaluation
samples

3. Keeping Laboratory Supervisor apprised
of the general state of the QA program

DRAFT ONLY
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4. Maintain QC records 
5. Review final reports 

Verify that the Senior Laboratory Analyst 
is responsible for: 

1. Technical improvements 
2. Monitor all technical systems for 

proper analytical operation 
3. Print and Review final reports 
4. Maintaining chain of custody documents 

Verify that the analysts are responsible 
for: 

1. Performance of analytical procedures 
according to protocol 

2. Reporting of any out of control 
situations to the area supervisor 

3. Evaluation of instruments and software 
4. Maintenance of instruments 
5. Reporting any problems that affect the 

quality of data immediately to the 
Senior Laboratory Analyst 

Custody 
Verify that samples received 
have a completed chain of 
them. 

by laboratory 
custody with 

Verify that samples are stored for at 
least three months before disposal. 
Verify that worksheets are complete. 
Verify that all data associated with a 
particular proj ect is filed in a folder, 
secured, and accessed by approved 
personnel only. 

9.3 Data Reduction, Validation, and Reporting 
9.3.1 Verify that the analyst computes final 

results and record all related data on the 
appropriate worksheets. 

9.3.2 
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Verify that the final report is reviewed 
by the Senior Laboratory Analyst, QA 
officer, and Laboratory Supervisor. 
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9.3.3 Verify that all data relating to an 
analytical project is stored for specified 
number of years, depending on the project. 
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1.0 PURPOSE: This document outlines the procedures followed in
the Explosive Sciences Branch (Code 4052) at Crane
Division, Naval Surface Warfare Center (NAVSURFWARCENDIV
Crane) for analyzing of the percent moisture in soil.

•
2.0 SCOPE: This document

Environmental Protection
Sonication Extraction.

references the
Agency (USEPA)

United
Method

States
3550:

3.0 USEPA Method 3550

USEPA Method 3550 describes the procedures and condi tions
for determining the percent moisture in soil samples for
sonication extraction. The Explosive Sciences Branch
follows this procedure for determining moisture in soil.

3.1 Immediately after weighing the sample for extraction,
5 to 10 grams of the sample is weighed into a tared
crucible. The weights of the sample and crucible are
recorded in the analyst's laboratory notebook.

3.2 The sample is dried overnight at 105°C. The sample is •
allowed to cool in a desiccator before final weighing.

3.2 Percent moisture is calculated by the
equation:

following

Gram (Sample) - Gram (Dry Sample) x 100 = % Moisture
Gram (Sample)

3.3 All results are recorded in the analyst's laboratory
notebook.

•
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SCOPE AND APPLICABILITY

1.1 This test method will be used for the determination of in-place density of
soil by the drive-cylinder method. The samples should be obtained from a
relatively undisturbed area by driving a thin-walled cylinder into the soil
followed by the subsequent activities for the determination of in-place
density. Two procedures will be described in this document. Testing soil
on the surface and testing soil below the surface.

1.2 This method is not appropriate and should not be used for sampling the
following: organic soils, very hard soils that cannot be penetrated easily,
soil that cannot be retained in the cylinders (low plasticity) or soil which
contain appreciable amounts of course of granular material

•

1.3 This method is limited to obtaining samples for the determination of in
place density or water content of certain soils. This procedure is beyond
the scope of the test method for obtaining undisturbed samples suitable for
laboratory testing or determination on engineering properties.

2.0 HEALTH AND SAFETY WARNINGS

Standard environmental sampling and laboratory protective clothing and eye covering is
required during the execution of this method.

3.0 PERSONNEL QUALIFICATIONS

This method is restricted to use by or under the supervision of analysts experienced in
environmental sampling and laboratory practices. Each analyst must demonstrate the
ability to generate acceptable results with this method.

4.0 APPARATUS AND MATERIALS

4.1 Density Tubes (minimum of six cylinders recommended)
4.1.1 4"(101.6mm) Diameter
4.1.2 0.033 cubic foot capacity

4.2 Hammer Assembly

4.3 Drive Head
4.3.1 4" (101.6 mm) diameter

404 Weight
404.1 23 Ibs (lOA kg)

• 4.5 Straightedge
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4.5.1 Steel, approximately 1/8 by 1 '12 by 12 inch
4.5.2 One edge sharpened at about a 45° angle for trimming sample flush

with cylinder.

4.6 Auger
4.6.1 Iwan or similar type for digging below shallow depths.

4.7 Shovel or spade
4.7.1 To be used for digging out the cylinders after they have been

driven into the soil.

4.8 Balances
4.8.1 I-kg capacity with accuracy of 1.0-kg
4.8.2 500-g capacity with accuracy of O.l-g
4.8.3 200-g capacity with accuracy of 0.01 g

4.9 Drying Oven
4.9.1 Thermostatically-Controlled
4.9.2 Able to maintain 11O±5°C throughout chamber

4.10 Sample Containers
4.10.1 Water tight to contain samples and density tubes after sampling
4.10.2 Containers and lids for moisture content

4.11 Desiccater

4.12 Cooler
4.12.1 Kept between 3 to 30°C for storing testing can take place.

4.13 Miscellaneous Equipment
4.13.1 Brushes
4.13.2 Sledgehammer
4.13.3 Metal can with lids
4.13.4 Spoons
4.13.5 Calipers with an accuracy of 0.01 in (0.0025mm) for calibration

5.0 CALIBRATION

5.1 Before initial testing and after every 5th sample taken with the tube
visually inspect the cutting edge of the density tubes for dulled or
damaged edges

5.2 Before testing and after every 5th sample taken with the tube, determine
the mass and volume of each density tube.

5.2.1 Mass Determination
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5.2.1.1 Weigh arid record the mass of the density tubes to the·
nearest 19

Volume Determination
5.2.2.1 Measure and record the height of the density tubes at four

equally spaced points to the nearest 0.01 in (0.254 mm).
5.2.2.2 Measure and record the diameter of the density tubes at the

swaged-end at four equally spaced points to the nearest
0.01 in (0.254 mm).

5.2.2.3 Calculate and record the volume of each density tube to the
nearest 0.01cm3 (0.16 mm3

) using the following equation:

Density tube v~lume =7tf
2h

•

•

5.3 Permanently identify each density tube by a number that can be traced
back to the calibration data.

6.0 SAMPLING

6.1 Sampling at or Near the Surface

6.1.1 For near-surface sampling (not more than 6 inches (lmeter) in
depth)

6.1.1.1 Brush all loose particles from surface.

Note:
Sample through a hole bored with an auger or dug by a shovel from which
loosened material has been removed.

6.1.1.2 Obtain as level a surface as possible.

Note:
Surface may be leveled with the use of a bulldozer blade or other heavy
equipment blades as long as the sample area and vicinity are not deformed,
compressed, tom or otherwise disturbed.

6.1.1.3 Assemble drive head, hammer assembly and density tube
with the sharpened edge on the surface to be sampled.

6.1.1.4 Drive the density tube into the ground by raising the
hammer assembly and allowing it to fall until the top of the
density tube is about Y2 inch (13mm) below the surface.
6.1.1.4.1 Do not overdrive the density tube during

sampling. Over driving may result in deforming of
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compressing the sample and may provide erroneous
results.

6.1.1.4.2 Discard the sample if overdriving is
suspected or occurs and resample the soil.

Note:
Hold the drive rod in a steady and vertical position, keeping the drive head in contact
with the density tube while driving the density tube into to ground.

6.1.1.5 Remove the drive head and carefully dig the density tube
from the ground with a shovel.
6.1.1.5) Remove the soil from around the side of the

density tube.
6.1.1.5.2 Undercut several inches below the density

tube before lifting the tube from the ground.

6.1.2 For near-surface but below surface sampling (more than 6 inches
(lmeter) in depth)

6.1.2.1 Follow the same procedure listed is paragraph 8.1.1
removing move soil from around the density tube to
properly undercut the density tube for removal from the
ground.

6.1.3 After removal of density tube from soil, trim excess soil from
around the side of the tube.

6.1.4 Use a straight to trim the end of the sample flush with the ends of
the density tube.

6.1.5 If the tube is not full on the sample is not representative discard the
sample and take another sample.

Note:
A satisfactory sample is composed of relatively undisturbed soil
representative of the soil in place and shall not contain rocks, roots, or
other foreign material.

6.1.6 If the density tube was deformed of damaged while driving is into
to soil, discard the sample and repair of replace the tube and
resample.

6.2 Sampling Below the Surface

6.2.1 Drill a hole using an auger to the elevation of the layer to be
sampled.
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6.2.2 Clean the bottom of the hole as well a possible with a cleaning
auger or other suitable tool leaving the bottom of the hole fairly
level.

6.2.3 Assemble the density tube and drive head, using extensions if
necessary.

6.2.4 Lower density tube into the hole and place firmly on the layer to be
sampled.

6.2.5 Drive the density tube into the soil by blows of a hammer on top of
the drive rod until the top of the tube is about 1 inch (25mm) below
the surface being sampled.

6.2.5.1 There is only about a 2 inches (50mm) clearance in the
drive head. Be careful not to overdrive.

6.2.6 Remove the sample from the ground by rocking the drive rod back
and forth until the sample is free.

6.2.7 Remove the assembly from the hole and carefully remove the
cylinder from the drive head.

6.2.7.1 If the sample breaks from the ground slightly above the
cutting edge, force the sample back into the density tube by
carefully pressing the top of the sample against a flat
surface.

6.2.8 Trim excess soil from the density tube using a straight edge until
the sample if flush and plane with the ends of the tube.

6.2.9 If the density tube was deformed of damaged while driving is into
to soil, discard the sample and repair of replace the tube and
resample.

6.3 Immediately determine the mass and water content of the sample in
according to paragraph 9.0 or place the density tube and sample in a
sample container that will prevent soil and water loss no longer than 48
hours until the mass and water determination can be made.

6.3.1 The sample container shall be kept between 3 and 30°C and out of
direct sunlight until it can be tested.

PROCEDURE
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Mass Detennination

7.1.1 Determine the mass of the density tube and the soil sample to the
nearest 1 g and record.

•
7.2 Removal of the soil from the Density Tube.

7.2.1 Obtain a representative specimen for water content determination
or use entire sample.

7.2.1.1 Samples should be as large a practical but in no case
smaller than 109.

7.3 Water Content

7.3.1 Weigh and record the mass of a clean and dry container and lid

7.3.2 Place the soil in container and place the lid on top of the container.

Note:
Larger containers should be used for large samples to air in sample drying

7.3.3 Detennine and record the mass of the container, sample and lid.

7.3.4 Dry to a constant mass in drying oven maintained at 11O±5°C.

7.3.4.1 Place the container the drying oven with the lid removed.

7.3.4.2 Allow to dry for 16 hours (overnight) in oven.

7.3.4.3 Remove container from drying oven and place in
desiccator with lid in place for at least 1 hour.

7.3.4.4 Determine and record the mass using same balance that
initial weights were taken on.
7.3.4.4.1 If not sure that sample is dry, place sample

(uncovered) back in oven for no less that one half
hour.

7.3.4.4.2 Remove and desiccate for 1 hour weigh and
record. If weight indicates insignificant change
(less than 0.1 %) sample is dry.

8.0 CALULATIONS
8.1 Water Content

Calculate the water content using the following equation:
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Where:
w =water content (%)
W) =mass of container and moist sample (g)
W2 =mass of container and oven-dried sample (g)
We = mass of container (g)
Ww =mass of water (g) and
Ws = mass of solid particles (g)

8.2 Dry Mass

Calculate the dry mass with the following equation:

M3 = [(M 1-M2)/(100+w)] x 100

Where:
M3 = dry mass (g)
M) = mass of density tube and wet soil sample (g)
M2 =mass of density tube (g) and
w = water content (%)

8.3 Dry Density

Calculate the dry density of the sample using the following equation:

Where:
Pd = density in lb/fe
V =volume of density tube in in3

9.0 REPORT
9.1 The Following shall be included in the report

9.1.1 Location.
9.1.2 Depth below ground surface or elevation of surface of both.
9.1.3 Dry density.
9.1.4 Water content.
9.1.5 Dimensions and volume of the density tube.
9.1.6 Visual description of the sample.
9.1.7 Comments on soil sample disturbance.

10.0 REFERENCES
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10.1 ASTM Method D 2937,1990, Standard Test Method for Density of Soil in
Place by the Drive-Cylinder Method.

10.2 ASTM Method D 2216, 1990, Standard Test Method for Laboratory
Determination of Water (Moisture) Contend of Soil, Rock, And Soil
Aggregate Mixtures.

•
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This procedure covers the determination of particle size distribution of soil containing
organic colorants. For distribution of particle sizes greater than 75~m (retained on the
No. 200 sieve) will be determined by sieving. For distribution of particle sizes less than
75~m will be determined a sedimentation process with the use of a hydrometer.

2.0 HEALTH AND SAFETY WARNINGS

Standard laboratory protective clothing and eye covering is required during the execution
of this method.

3.0 PERSONNEL QUALIFICATIONS

This method is restricted for use by or under the supervision of analysts experienced in
laboratory practices. Each analyst must demonstrate the ability to generate acceptable
results with this method.

4.0 APPARATUS AND MATERIALS

•
4.1 Balances

4.1.1 Sensitive to O.Olg
4.1.2 Sensitive to 1% of the mass of the sample to be weighed for

weighing material retained on a No. 10 sieve.

4.2 Mortar and Rubber-Covered Pestle
4.2.1 Suitable for breaking up the aggregations of soil particles.

4.3 Sampler
4.3.1 Riffle sampler or sample splitter, for quartering the samples.

4.4 Mechanical Analysis Stirrer
4.4.1 Electric motor capable of turning vertical shaft at a speed no less

than 10,000 rmp without a load.
4.4.2 Removable disc-shaped, nickel-plated steel mixing paddle

4.5 Hydrometer
4.5.1 ASTM
4.5.2 Conforming to hydrometer 151H or 152H in Specification E 100

•
4.6 Sedimentation Cylinder

4.6.1 Glass
4.6.2 18 inches (457 mm) high
4.6.3 21/2 inches (63.7 mm) in diameter
4.6.4 Graduation mark at 1,000 ml at 20°C

DRAFT ONLY



4.7 Thermometer
4.7.1 Accurate to 1°F (0.5°C)

CR4052-PD-013
Revision: Original

Date: August. 2000
Page 4 of 14 ••

4.8 Sieves
4.8.1 Meet ASTM Ell requirements

4.9 Water Bath
4.9.1 Able to maintain a constant temperature at or near 68°F (20°C)

4.10 Beaker
4.10.1 250 ml Capacity

4.11 Volumetric Flask
4.11.1 1 L Capacity

4.12 Timing Device
4.12.1 Able to monitor time in seconds

4.13 Glass container for hygroscopic moisture

4.14 Drying Oven
4.14.1 Thermostatically-Controlled •4.14.2 Able to maintain 110±5°C throughout chamber

4.15 Rubber Stopper to fit top of sedimentation cylinder

4.16 Graduated Cylinder

5.0 REAGENTS

5.1 Sodium Hexametaphosphate (sodium metaphosphate)
5.2 Demineralized Water

6.0 DISPERSING AGENT

6.1 40 grams of sodium hexametaphosphate per liter of water.
6.1.1 Water used for test shall be brought to temperature the testing will

be performed at (20°C) before use.

6.2 Label and Date Flask

NOTE:
Dispersing agent should be prepared at least once a month. The pH of the solution
should be 8 or 9.
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TEST SAMPLE

7.1 Sampling

7.1.1 Expose soil sample received from field to the air at room
temperature until dried thoroughly.

7.1.2 Break up sample thoroughly in a mortar with a rubber-covered
pestle.

7.1.3 Select a: representative sample of the amount required to perform
particle-size testing by the quartering method or use of a sampler.
7.1.3.1115 grams of sandy soils passing through a No. 10 sieve
7.1.3.265 grams or silt of clay soils passing through a No. 10 sieve

7.2 Preparation of Test Sample

7.2.1 Weigh and record the soil obtained in paragraph 7.1.3. as the total
test sample mass.

7.2.2 Separate the sample by sieving with a No. 10 (2.00 mm) sieve.

7.2.3 Grind the sample that remains on the No. 10 sieve in a mortar with
a rubber-covered pestle until the aggregations of soil particles are
broken up into the separate grains.

7.2.4 Separate the ground soil by sieving with a No. 10 sieve.

7.2.5 Wash the soil that remains after the second sieving free of all fine
material.

7.2.6 Dry and Record weight after drying as the mass of course material.

7.2.7 Thoroughly mix together the soil that passed through the No. 10
sieve from both sieving steps (Para. 7.2.2 and 7.2.4)

7.2.8 Use the quartering method of a sampler to select about 115 grams
of sandy soil or 65 grams of silt of clay soil.

7.2.9 Weigh and Record

•
8.0 PROCEDURE

8.1 Sieve Analysis of Sample retained on No. 10 sieve
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8.1.1 Separate sample retained on the No. 10 sieve (from Para. 7.2.6)
using the following sieves (or as many needed depending on
sample):

3-in (75-mm)
2-in (50-mm)
1Y2-in (37.5-mm)
I-in (25-mm)
¥.i-in (l9-mm)
3/8-in (9.5-mm)
No.4 (4.75-mm)
No. 10 (2-mm)

8.1.1.1 Conduct sieving operation by using a lateral and vertical
motion with the sieve, with the use of a jarring action to
keep the sample moving continuously over the sieve
surface.

NOTE:
Do not manipulate the sample in the sieve by hand.

8.1.1.2 Continue sieving until there is not more than 1 mass % of
the residue on a sieve passes that sieve during 1 min of
sieving.

8.1.2 Weigh and record the sample left of each sieve.

NOTE:
The sum of the sample retained on all the sieved should be close to the initial weight
before sieving.

8.2 Hydrometer and Sieve Analysis of Sample Passing through the No. 10
Sieve

8.2.1 Determination of composite Correction For Hydrometer Reading

8.2.1.1 Equations for percentages of soil remaining is suspension
are based on the use of distilled or demineralized water.
The use of the dispersion agent in the water results in a
liquid whose specific gravity is appreciable greater than
that of distilled or demineralized water.
8.2.1.1.1 The soil hydrometers are calibrated at 68 DF

(20DC). Variations in temperature will results in
inaccurate hydrometer readings. The accuracy
increases as the temperature variation increases.

8.2.1.1.2 Hydrometers are graduated to be read at the
bottom of the meniscus formed by the liquid on the
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stem. Soil suspensions cannot be read at the bottom
and have to be read at the top or the meniscus and a
correction applied.

8.2.1.2 The net amount of the corrections for the three items
enumerated is designated as the composite correction, and
may be determined experimentally.
8.2.1.2.1 A graph or table of composite corrections

for a series of 1° temperatures may be prepared and
used a needed. Measurement of the composite
corrections may be made at two temperatures
spanning the range of expected test temperatures,
and corrections for the intermediate temperatures
calculated assuming a straight-line relationship
between the two observed values.

8.2.1.3 Prepare 1000mL of liquid composed of distilled or
demineralized water and dispersing agent in the same
proportion as will prevail in the sedimentation
(hydrometer) test. Place the liquid in a sedimentation
cylinder and the cylinder in the constant-temperature water
bath, set for one of the two temperatures to be used. When
the temperature of the liquid becomes constant, insert the
hydrometer, and, after a short interval to permit the
hydrometer to come to the temperature of the liquid, read
the hydrometer at the top of the meniscus Formed on the
stem. For hydrometer 151H the composite correction is the
difference between this reading and one: for hydrometer
152H it is the difference between the reading and zero.
Bring the liquid and the hydrometer to the other
temperature to be used, and secure the composite correction
as before.

Hygroscopic Moisture

8.2.2.1 Weigh 10 to 15 g of the sample that passed through the No.
10 sieve (Para. 7.2.9) into a glass container.

8.2.2.2 Dry sample to a constant mass in a 230 ± 9°F (110 ± 5°C)
drying oven.

8.2.2.3 Remove sample and place in decissicator for at least 1
hour.

8.2.2.4 Weigh and record weight
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8.2.3 Dispersion of Soil Sample

8.2.3.1 Weigh Air-dried sample from Para. 7.2.9.
8.2.3.1.1 50 g for soil consisting of mostly clay and

silt.
8.2.3.1.2 100 g for soil consisting of mostly sand.

8.23.2 Place sample in the 240-ml beaker and cover with 125-ml
of the hexametaphosphate solution.

. 8.2.3.3 Stir until sample is thoroughly wetted, and allow to soak
for 16 hour.

8.23.4 Stir sample with the mechanical stirrer for 1 min.
8.23.4.1 Transfer sample to dispersion cup washing

residue from beaker with demineralized water.
8.2.3.4.2 Add demineralized water, if necessary, so

that the cup is more than half full.

8.2.3.5 Proceed immediately with Para. 8.2.4

8.2.4 Hydrometer Test

8.2.4.1 Immediately after dispersion, transfer the soil-water slurry
to the Sedimentation Cylinder.

8.2.4.2 Add demineralized water to the 1000-ml mark.

8.2.4.3 Place the rubber stopper in the end of the cylinder.

8.2.4.4 Turn the cylinder upside down and back for 1 minute.
8.2.4.4.1 Number of turns should equal to 60 counting

the turning upside down and back as two turns.
8.2.4.4.2 Any soil remaining in the cylinder after the

first few turns should be loosened by vigorous
shaking of the cylinder while in the inverted
position.

8.2.4.5 Take hydrometer reading at the following intervals, or as
many as need setting the cylinder in the water bath between
the 2-min and the 5-min reading.

Hydrometer Readings in minutes: 2, 3, 15, 30, 60,
250, and 1440

8.2.4.5.1 The hydrometer reading is taken by
carefully inserting the hydrometer into the cylinder
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20 to 25 seconds before to the approximate depth it
will have when the reading is to be taken.

8.2.4.6 Immediately after reading is taken, carefully remove the
hydrometer and place it with a spinning motion in a
graduated cylinder of clean denllneralized water

8.2.4.7 Take and record the temperature of the suspension after the
hydrometer reading with the thermometer.

8.2.5 Sieve Analysis

8.2.5.1 After final hydrometer reading, transfer suspension to a No.
200 (75j.lm) sieve.

8.2.5.2 Wash the water until the wash water is clear.

8.2.5.3 Transfer material from sieve to a glass container of know
weight.

8.2.5.4 Dry in an 0 en at 230 ± 9°F (119 ± 5°C) for 2 hours.
8.2.5.5 Perform sieve analysis on the dry portion using as many

sieved as desired, or required for the material.
8.2.5.5.1 Conduct sieving operation by using a lateral

and vertical motion with the sieve, with the use of a
jarring action to keep the sample moving
continuously over the sieve surface.

NOTE:
Do not manipulate the sample in the sieve by hand.

8.2.5.5.2 Continue sieving until there is not more than
1 mass % of the residue on a sieve passes that sieve
during 1 min of sieving.

8.2.5.5.3 Weigh and record the sample left of each
sieve.

9.0 CALULATIONS

9.1 Sieve Analysis Values for the Sample Courser than the No. 10 Sieve

9.1.1 Calculate the percentage passing the No. 10 sieve by dividing the
mass passing the No. 10 sieve by the mass of soil originally split
on the No. 10 sieve, and multiplying the result by 100. To obtain
the mass passing the No. 10 sieve, subtract the mass retained on
the No. 10 sieve from the original mass.
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9.1.2 To secure the total mass of soil passing the No.4 (4.75-mm) sieve,
add to the mass of the material passing the No. 10 sieve the mass
of the fraction passing the No.4 sieve and retained on the No. 10
sieve.

9.1.3 To secure the total mass of the mass of the soil passing the 3/8-in
sieve, add to the total mass of soil passing the No.4 sieve, the mass
of the fraction passing the 2/8-in sieve and retained on the No.4
sIeve.

9.1.4 For the remaining sieves, continue the calculations in the same
manner.

9.1.5 To determine the total percentage passing for each sieve, divide the
total mass passing by the total mass of sample and multiple the
results by 100.

9.2 Hygroscopic Moisture Correction Factor

9.2.1 The hydroscopic moisture correction factor is the ratio between the
mass of the oven-dried sample and the air-dry mass before drying.
It is a number less then one. Except when there is no hydroscopic
moisture.

9.3 Percentages of Soil in Suspension
9.3.1 Calculate the oven-dry mass of soil in the hydrometer analysis by

multiplying the air-dry mass by the hygroscopic moisture
correction factor.

9.3.2 Calculate the mass of a total sample represented by the mass of
soil used in the hydrometer test, by dividing the oven-dry mass
used by the percentage passing the NO. 10 sieve, and multiplying
the result by 100. This is the weight W in the equation for
percentage remaining in suspension.

9.3.3 The percentage of soil remaining in suspension at the level at
which the hydrometer measuring the density of the suspension may
be calculated as follows:
9.3.3.1 For hydrometer 151H

P = [(lOOOOO/W) X G/(G-G])](R-G t)

9.3.3.2 For hydrometer 152H

P =(RalW) X 100
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Where:
a = Correction faction to be applied to the reading of

hydrometer 152H. (Values shown on the scale are
computed using a specific gravity of 2.65. Correction
factors are given in Table 1),

P = Percentage of soil remaining in suspension at the level
which the hydrometer measures the density of the
suspensIon,

R = Hydrometer reading with composite correction applied,
W = Oven-dry mass of soil in a total test sample represented by

mass of soil dispersed, g,
G = Specific gravity of the soil particles, and

G) = Specific gravity of the liquid in which soil particles are
suspended. Use numerical valued of one in both instances in
the equation. In the first instance any possible variation
produces no significant effect, and in the second instance
the composite correction for R in based on a value of one
for G) .

. TABLE 1
Values of Correction Factor, ex, for Different Specific Gravities

of Soil Particles*
Specific Gravity Correction Factor*

2.95 0.94
2.90 0.95
2.85 0.96
2.80 0.97
2.75 0.98
2.70 0.99
2.65 1.00
2.60 1.01
2.55 1.02
2.50 1.03
2.45 1.05

*For use in equation for percentage of soil remaining in suspension
when using Hydrometer 152H.

Diameter of Soil Particles
9.4.1 The diameter of a particle corresponding to the percentage

indicated be a given hydrometer reading shall be calculated using
the following equation:

DRAFT ONLY



D = KCUf)112

Where:
D = Diameter of particle, mm
K = Constant depending on the temperature of

the suspension and the specific gravity of
the soil particles. Value of K for a range of
temperatures and a specific gravities are
given in Table 2

L = Distance from the surface of the suspension
to the level at which the density of the
suspension is being measured, em. (For a
given hydrometer and sedimentation
cylinder, values vary according to the
hydrometer readings, see Table 3.) and"

T = Interval of time from beginning of
sedimentation to the taking of the reading,
mIn.
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Table 2
Values of K for Use in Equation for Computing Diameter of Particle in Hydrometer Analysis

Specific Gravity of Soil Particles
°C 2.45 2.50 2.55 2.60 2.65 2.70 2.75 2.80 2.85
16 0.01510 0.01505 0.01481 0.01457 0.01435 0.01414 0.01394 0.01374 0.01356
17 0.01511 0.01486 0.01462 0.01439 0.01417 0.01396 0.01376 0.01356 0.01338
18 0.01492 0.01467 0.01443 0.01421 0.01399 0.01378 0.01359 0.01339 0.01321
19 0.01474 0.01449 0.01425 0.01403 0.01382 0.01361 0.01342 0.1323 0.01305
20 0.01456 0.01431 0.01408 0.01386 0.01365 0.01344 0.01325 0.01307 0.01289
21 0.01438 0.01414 0.01391 0.01369 0.01348 0.01328 0.01309 0.01291 0.01273
22 0.01421 0.01397 0.01374 0.01353 0.01332 0.01312 0.01294 0.01276 0.01258
23 0.01404 0.01381 0.01358 0.01337 0.01317 0.01297 0.01279 0.01261 0.01243
24 0.01388 0.01365 0.01342 0.01321 0.01301 0.01282 0.01264 0.01246 0.01229
25 0.01372 0.01349 0.01327 0.01306 0.01286 0.01267 0.01249 0.01232 0.01215
26 0.01357 0.01334 0.01312 0.01291 0.01272 0.01253 0.01235 0.01218 0.01201
27 0.01342 0.01319 0.01297 0.01277 0.01258 0.01239 0.01221 0.01204 0.01188
28 0.01327 0.01304 0.01283 0.01264 0.01244 0.01255 0.01208 0.01191 0.01175
29 0.01312 0.01290 0.01269 0.01249 0.01230 0.01212 0.01195 0.01178 0.01162
30 0.01298 0.01276 0.01256 0.01236 0.01217 0.01199 0.01182 0.01165 0.01149
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Table 3
Values of Effective Depth Based on hydrometer and Sedimentation Cylinder of specified Sizes

Hydrometer 151H Hydrometer 152H
Actual Effective Actual Effective Actual Effective Actual Effective
Hydrometer Depth, Hydrometer Depth, Hydrometer Depth, Hydrometer Depth,
Reading L,cm Reading L,cm Reading L,cm Reading L,cm
1.000 16.3 1.020 11.0 0 16.3 31 11.2
1.001 16.0 1.021 10.7 1 16.1 32 11.1
1.002 15.8 1.022 10.5 2 16.0 33 10.9
1.003 15.5 1.023 10.2 3 15.8 34 10.7
1.004 15.2 1.024 10.0 4 15.6 35 10.6
1.005 15.0 1.025 9.7 5 15.5 36 10.4
1.006 14.7 1.026 9.4 6 15.3 37 10.2
1.007 14.4 1.027 9.2 7 15.2 38 10.1
1.008 14.2 1.028 8.9 8 15.0 39 9.9
1.009 13.9 1.029 8.6 9 14.8 40 9.7
1.010 13.7 1.030 8.4 10 14.7 41 9.6
1.011 13.4 1.031 8.1 11 14.5 42 9.4
1.012 13.1 1.032 7.8 12 14.3 43 9.2
1.013 12.9 1.033 7.6 13 14.2 44 9.1
1.014 12.6 1.034 7.3 14 14.0 45 8.9
1.015 12.3 1.035 7.0 15 13.8 46 8.8
1.016 12.1 1.036 6.8 16 13.7 47 8.6
1.017 11.8 1.037 6.5 17 13.5 48 8.4
1.018 11.5 1.038 6.2 18 13.3 49 8.3
1.019 11.3 19 13.2. 50 8.1

20 13.0 51 7.9
21 12.9 52 7.8
22 12.7 53 7.6
23 12.5 54 7.4
24 12.4 55 7.3
25 12.2 56 7.1
26 12.0 57 7.0
27 11.9 58 6.8
28 11.7 59 6.6
29 11.5 60 6.5
30 11.4

9.5 Sieve Analysis Values for Sample finer than No. 10 Sieve
9.5.1 Calculate the mass fraction that would have been retained on the

No. 10 sieve had it not been removed.
9.5.1.1 This mass is equal to the total percentage retained on the

No.lO sieve (100 minus total percentage passing) times the
mass of the total sample represented by the mass of soil
used and the result divided by 100.

9.5.2 Calculate the total mass passing the No. 200 sieve.
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9.5.2.1 Ass together the fractional masses retained on all the
sieved, including the No. 10 sieve, and subtract this sum
from the mass of the total sample.

9.5.2.2 Calculate next the tot masses passing each of the other
sieves in a manner similar to that given in Para. 12.

9.5.2.3 Calculate last the total percentages passing be dividing the
total mass passing by the total mass of sample and multiply
the result by 100.

10.0 REPORT
10.1 The following should be included in the report:

10.1.1 Maximum particle size,
10.1.2 Percentage passing (or retained on) each sieve, in tabular or

graphical form,
10.1.3 Description of particles,
10.1.4 Specific gravity, if unusually high of low,
10.1.5 Any difficulty in dispersion the fraction passing the No. 10 sieve,

and
10.1.6 The dispersion device used and the length of the dispersion period.

10.2

11.0 REFERENCES

11.1 ASTM Method D 422, 1990, Standard Method for Particle-Size Analysis
of Soils
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• 1.0 SCOPE AND APPLICABILITY

This, method is intended for the analysis-of organic colorants by high
-performance liquid chromatography (HPLC) using a Photodiode Array Detector
(P[)A). This method is used to determine the concentration of the following dyes
in aqueous and solid matrices:

.'

•

Aqueous Soluble OrQanic Soluble
Compound Abbr. CAS # Compound Name Abbr. CAS #

Name
Acid Blue ,1 AB1 129-17-9 Disperse Blue 14· -DB14 2475-44-7
Acid Blue 9 A89 ,- 3844-45'-9 Disperse Red 9 - - DR9 82-38-2
Acid Blue 45 AB45 2861-02~1 - Disperse Violet 1 DV1 128-95-0
Acid Orange 10 A010 1936-15-8 Solvent Green,3 - SG3 128-80-3
Acid -Red 64'" AR64 - NA Solvent OranQe 3 S03 495-54-5
Acid Yellow 3 AY3 8004:-92-0 ,Solvent Orange 7 ,S07 31'18-97:-6
Acid Yellow 23 AY23 1934-21-0 Solvent Red 1 SR1 1229-5q-6
Acid-Yellow 73 AY73 518-47-8 Solvent Red 24 SR24 85-83-6
Basic Violet 10 BV10, 81;.88-9 ' Solvent Yellow 2, - SY2 60-11'-7
Basic Yellow 2 BY2 2465-27-2- Solvent Yellow 3 SY3 97-56-3

Solvent Yellow 14 SY14 842-07-9
- Solvent Yellow 33 :SY33 8003-22-3

1'-Aminoanthraquinone 1AQ 82-45-1
2-Amirioanthraq'uinone' 2AQ. 117-79-3

1.1 This method provide's' a .solid phase extraction procedure for dyes
in surfa~e or ground water.

1.2 These dyes may,be dangerous. When handling samples and stock
solutions, follow safety precautions listed in Section 4..0 and 5~O.

2.0 SUMMARY OF THE METHOD

2.1, This method provides' HPLC conditions for the detection of ppb and
low ppm levels of dyes in aqueous and solid matrices. Prior to
using this method, appropriate sample preparation must be used.

2.2 This method utilizes a dual gradient, where flow and mobile phase
composition are varied over time, to achieve sufficient separation of
the target analytes.

2.3 This method provides _two - individual gradient methods for the
separation of the analytes. The short gradient method (40 minutes
total) provides, for rapid separation of the analytes with the loss of
resolution between two coeluting pairs of analytes (Acid Yellow
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3/Acid Yellow 23 and Acid Blue1/Disperse Violet 1). The long
gradient method (70 minutes .total) provides for the separation 'of
the two coeluting pairs from the. short gradient method. For soils,·
the long gradient method will only be run if one of the analytes in.
the coeluting pairs is detected in the short gradient method. The
long gradient is used for· aqueous. samples because the percent
recovery is biased high in the short. gradient. Therefore,
quantification of aqueous samples will be based on the long
gradient.

2.4 Aqueous Sample Extraction: This method is an adaptation of a
membrane solid phase extraction procedure for non·volatile
organics described in EPA Method SW-846-8330. Aqueous
samples are extracted using aC18 extraction disk and
tetrabutylammonium hydroxide. A small volume of methanol
extraCts the analytes from the C18 disk and is concentrated by
rotary evaporation..

2.5· Soil and Sediment Sample Extraction: Solid samples are extracted
with a 5:5:50 v/v mixture of tetrabutylammonium hydroxide (in
methanol): water:methanol and fi.'tered prior to analysis.

••

2.6 Acid Blue 45 exhibits significantly reduced recoveries in particulate- .-..,
contaminated aqueous matrices. This is· due to the. preferential
binding of Acid Blue 45 to particulates because of its high polarity.

2.7 Basic Yellow 2 results are biase~ high in both solid and aqueous
matrices. While this method can confirm the presence of basic
yellow 2 in a sample matrix, the quantitative results will be
significantly higher than the actual amount in the matrix.

2.8 Acid Yellow 23 deviates significantly in ICV and CCV despite
considerable effort to correct the problem .. Therefore, Acid Yellow
23 is exempt from ICV and CCV criteria and corrective action.

3.0 DEFINITIONS

This section defines the terms and acronyms as used in this SOP.

PDA

CCV

Photodiode Array Detector

Continuing Calibration Verification - Standard that is
injected at some prescribed frequency during the
analytical run sequence JO determine if the instrument
is still calibrated. •



••
.,

ICV

LC

RT

'RTWindow

.UVNIS
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Initial' Calibration Verification - Standards that are
injected at the beginning of a 24 analytical run
sequence . to determine if the instrument is still
calibrated.

Liquid Chromatography

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 lev to establish the time· range used to
make tentative compound identifications.

UltravioleWisible absorption spectra

•

•

.4.0 HEALTH AND. SAFETY WARNINGS

4.1 Standard laboratory protective clothing and eye covering is required
during the execution of this method.

5.0 CAUTiIONS

5.1 . Refer to the instrument manufacturer's manual for routine
instrument precautions.. This includes an awareness of moving
parts' and ,the potential for electrical shock..

5.2 ·Waste Disposal- All waste will be disposed of according to federal,
state, and local regulations.

5.3 Routine and Preventative Maintenance
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PREVENTIVE MAINTENANCE FOR ANALYTICAL INSTRUMENTS

Instrument Preventive Maintenance Maintenance
Frequency

HPLC Change filter frit in mixer. As needed
(when pressure
builds)

Change column pre-filter.
As needed (2-3
months)

Rinse water pump with methanol, filter water, sonicate
water intake filter frit. Approximately

weekly.
.Change pump seqls.

As needed.

6.0 INTERFERENCES

6.1 Solvent, reagents, glassware and other' sample processing
hardware may yield discrete artifacts and/or elevated baselines,
causing misinterpretation of the chromatograms. All of these

.materials must be demonstrated to be free from interferences.

6.2 Several dye compounds decompose. rapidly when exposed to light.
.Standards· must be kept in a dark' cool area until used. Samples
and sample extracts must be stored in a dark cool area until
analyzed.

7.0 PERSONNEL QUALIFICATIONS

This method is restricted to use by or und~r the superviSion of analysts
experienced in the use of HPLC, skilled in the interpretation of chromatograms,
and experienced in handling dye materials. Each analyst must demonstrate the

.ability to generate acceptable results with this method.

8.0 APPARATUS AND MATERIALS

8.1 HPLC System

Waters 2690 Separations Module (auto-sampler, gradient
pump)
Waters 996 Photodiode Array Detector
Waters Temperature Control Module .
30 uL minimum volume sample loop
Waters Millennium32 Chromatography Software
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.'. The system is equipped with a Waters 2690 Separation Module. The pump is
capable of achieving 5000 psi. For the low concentration Qption, the detector
must be capable of a stable baseline at 0.001 absorbance units full scale.

.'

•

8.2 ,Qther Equipment , .
8.2.1 Temperature controlled ultrasonic bath
8.2.2 Balance ± 0.0001 g

.8.2.3 Oven
8.3 .Materials

.8.3."1 Disposable cartridge filters - 0.45 urn teflon filter
'8.3.2 Pipettes - Class A, glass, appropriate sizes
8.3.3 Pasteur pipettes '
8.3.4 Vials -appropriate sizes with Teflon-lined cap
8.3.5 Disposable syringes...:. plastipak, 5 cc or equivalent
8.3.6 Volumetric flasks - appropriate sizes with ground glass

stoppers, Class A. '
8.3.7 Vacuum desiccator - glass
8.3.8 Mortar and pestle- ceramic
8.3.9 Sieve - 30 mesh

". 8.4 . Preparation of Material:
'8.4.1 Glassware will be washed in a phosphate-free detergent with

tap water, followed by tap water rinse, and then a .final
deionized waterrlnse. Glassware used with organic

. solvents will be rinsed with a suitable organic solvent,
. followed by acetone, followed by tap water and then receive

the above listed minimum wash. Prior to use all glassware
will be rinsed three times with the solvent in use.

;

9.0 REAGENTS
9~1 Reagent grade Inorganic chemicals shall be used in all tests.

.Unless otherwise indicated, it is intended that all reagents shall
conform to the specifications of the Committee on Analytical
Reagents of, the, American Chemical Society, where such
specifications are available.

9.1.1 Methanol (CH30H), HPLC grade
9.1.2 Tetrabutylammonium Hydroxide (TBA) - HPLC grade, 1.0M

in methanol
9.1.3 Organic-free reagent water. All references to water in this

method refer to organic-free reagent water, as defined in
SW846, Chapter One:

.9.2 Stock Standard Solutions
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9.2.1 Due to the rarity of some organic colorants, the standards "'e""
may not 'be available from. commercial sources, and
therefore bulk lot samples can be used as standards,

9.2.2 Dry each solid analyte standard to constant weight in a
vacuum desiccator in the dark. Place 0.0100 g (weighed to
0.0001 g) of a single analyte into an amber 100 mL
volumetric flask and dilute to volume with, methanoi (for
Solvent Red 24 weigh· 0.01 00 g in 250 mL). Invert flask
several times and sonicate for twenty minutes- until
dis$olved; Store' in refrigerator at 4 °C in the dark. Calculate
the concentration of the stock solutions from the actual

. ·weight used. Stock solutions may be used for up to one
year.

9.3 .'Working Standards': .
9.3.1 Calibration standards at a minimum of five concentration

levels should be prepared· for the initial calibration through
dilution of the stock standard solutions. Calibration, standards
should contain multiple target analytes. It is recommended
the analytes be grouped to aid' in integration.
Recommended groupings are as follows: Group 1 - AB45,
AY23, AY73, A010, BY2, OV1, SY33~ and OB14; Group 2 -
AR64, ABH, BV10, 2AQ, S03, 1AQ, SY14, and S07; Group :e'-""
3 - SY3, BZ, AN, and SR1; Group 4 - OR9, SY2, SG3, and
SR24. An example of the dyes concentration ranges can be
found in Table 5. These solutions must be refrigerated and
stored in the dark'. Prepare the working calibration
standards as follows:

Standard Source Amount Added (ml) Final Volume (mL)
Solution

StandCird 5 A 10* 100
Standard 4 S- 50 100
Standard 3 C 50 100
Standard 2 0 5 10
Standard 1 0 25 100

*add 20 mL for solvent red 24 and solvent green 3

Source Solution
A = Stock Standard (Each Dye)
B = Standard 5
C = Standard 4
o = Standard 3

•



•
CR4052-PD-2500, Rev. 0

5/09/01
Page 9 of 39

9.3.2" For continuing calibration, run a" midpoint standard of all
. dyes at the beginning: of the day, and run one group of
midpoint standards every 10 samples.

9.4 Surrogate Spiking Solutions
9.4.1 The analyst should monitor the performance oHhe extraction

and analytical system as well as" the" effectiveness of the
" method in dealing with each sample matrix by spiking each
sample, standard and .reagent water blank with two
surrogates (i.e., analyte not expected to be present in the
sample)." "The surrogate,s selected" for this method are
benzanthrone and'anthracene. Both are" very strong UV
absorbing analyte, yet are somewhat colorless.

•

".

" 9.5 M~trixSpiking Solutions ;
95.1 Prepare matrix-spiking solutions in methanol such that the

concentration in" the sample is ten. times the MOL (See
Tables 3 & 4). The matrix spiking solution will be made from
the stock standard of the individual analytes chosen.

9.6 HPLC Mobile Phase
9.6.1 To prepare 1 Lof 0,OQ5MTBA mobile phase, dilute Smlof

1.OM TBA in methanol to 1 L with methanol in a volumetric
flask"

lQ.O SAMPLE COLLECTION, PRESERVATION, HANDLING AND RECEIPT

10.1 Upon sample receipt, the laboratory's sample custodian examines
each cooler's custody" seals to verify that they are intact and that
the integrity of the" environmental samples has been" maintained.
The sample custodian signs" the COG report. The sample
custodian"" then opens the cooler and measures its internal
temperature. The temperature reading is noted" on the
accompanying COC report. The sample custodian then examines
the contents of the cooler. Sample container breakages or
discrepancies between ~he COC report and sample label

" documentation are recorded. "All problems or discrepancies noted
during this process are to be promptly related to the field team
leader. Inter-laboratory COC procedures and specmc procedures
for sample handling, storage, disbursement for analysis, and
remnant disposal will be followed as specified in the CR4052-PO
0500.

10.2 Samples are collected in amber glass containers with Teflon-lined
caps. All samples and sample extracts are stored at 4 0 C ± 20 C.
All samples and sample extracts must be stored in the dark until
analysis to avoid decomposition of the dyes. Based on guidelines
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listed in SW-846 for the extraction of non-volatile. compounds,
aqueous samples must be extracted within 7 days of collection and
solid samples must be extracted within 14 days of collection. All.
extracts mustbe analyzed within 40 days of sample preparation.

. ~.

~.•
11.0' PROCEDURE,

11 .1 Sample Preparation

11.'1.1.2

11.1.1.6

11.1.1.3

11.1.1.4

.'
11.1.1.7
11.1.1.8

11.1.1.5

11 :1.1 Aqueous Samples: Solid-phase extraction
11 .1 .1.1 Using a' 1 L volumetric flask, add' 5 mL of

tetrabutylammonium hydroxide (in methanol)
by pipette.
Dilute to volume with aqueous sample. Mix the
contents well before extraction.
If the sample contains sediment, pour the.
contents of the 1 L volumetric flask into a 1 L

. beaker and allow the sediment to settle to the
bottom. Pour the water portion onto the solid
phase extrattiondisk first, then' add the
sediment after the' water has beenpuJled
through but prior to extracti.on with methanol.
Pull sample through the e18 solid phase
extraction disk using the vacuum manifold
apparatus. A flow rate of 1(j to 25 mUmin
through the SPE disk is optimal for target
analyte recovery. Record the flow rate through
the extraction disk in. the laboratory notebook.
Dry the disk u.sing .the vacuum manifold
apparatus.
Switch the stopcock to the receiving vessel and
'pull through a minimum of 30 mL of methanol.
Evaporate to 1 mL using a rotary evaporator.
Transfer extract to a 10 mL volumetric flask.
Rinse the round bottom flask with methanol
and transfer rinse to' the '10 mL volumetric
flask. Dilute with methanol to volume.

11 .1 .2 Soil and Sediment Samples
11.1.2.1 Dry th.e soil samples in air at room temperature

(or colder) to a constant weight, being careful
not to expose the samples to direct .sunlight.
Grind and homogenize' the dried sample
thoroughly in an acetonitrile-rinsed mortar to '
pass a No. 18 s'ieye. '

11.1.2.2 Place a 10.0-g sub-sample of each soil sample
in a 100-mL volumetric flask. Add 1.0 mL of •
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surrogate spike solution. If the sample is a
, matrix spike/matrix spike duplicate,add 1.0 mL'
of _the matrix spike, solution. Add 5.0 ,mL of
tetrabutylammonium' hydroxide (in methanol)
and ,5.0 mL organic-free water. Place the
stopper on the flask, shake for 1 minute, then
place in a cooled ultrasonic bath for 0.5 hour.
After sonication; -shake sample for 1 minute, '
then add' 50.0 mL of methanol. Shake for 1
minute then place ,_ in a cooled ultrasonic bath
for 1.0 hour.
Transfer approximately 4 mL of the slurry in a
disposable syringe, and filter it through a 0.45-
micron nylon filter~ Discard the first 1 hlL and

, retain the remainder in aTetlon-capped vial for
HPLC analysis.

11.2 Chromatographic Conditions: Short Gradient

•
11.2.1 Recommended Column: Waters Xterra MS, C18 column,

.4.6mmx 100mm,3.5um particle site'
11.2.2 Mobile Phase:, High, Purity 'Water / 0.005 M

Tetrabutylammqnium Hydroxide (TBA) in Methanol
11.2.3 D'ual Gradient: Run'time = 35 min '

11.2.3.1 Initial Parameters:'
75:25 Water:TBAr
1.0 mUmin
Col!Jmn Temp =30°C

11.2.3.2 Final Parameters:
0:100 Water:TBA
1.0,mUmin
Column Temp = 30°C

11.2.4 Mobile phase flow and composition are varied on a linear
gradient throughout the analytical run. The instrument is
allowed to come to equilibrium after returning to the initial
parameters for. 5 minprior to the next run.

Water Soluble Dyes
, ,

Dye Name Abbr. Analytical
Wavelength

(nm)

11.2.5 Detector Conditions: PDA detector is set to scan from
211nm to 700nm,. To maximize sensitivity, extract and
integrate a separate chromatogram for each dye at the
appropriate, most sensitive, analytical wavelength according
to the following chart:

•
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Acid Blue 1 . AB1 635
Acid Blue 9 AB9 628

Acid Blue 45 AB45 633
Acid Orange 10 A010 485

Acid Red 64 AR64 524
Acid Yellow 3 AY3 383

Acid Yellow 23 AY23 404
'. Acid Yellow 73 AY73 493

Basic Violet 10 BV10 '549
Basic Yellow 2 BY2 378

Organic Soluble Dyes
Dye Name Abbr. Analytical

Wavelength
(nm)

Anthracene AN 251
Benzanthrone BZ 399

Disperse Blue 14 OB14 638
Disperse Red 9 DR9 513

Disperse Violet 1- DV1 .588
Solvent Green 3 SG3 635

·SolventOrange 3 S03 408'
Solvent Or:~nge 7 S07 .499
. Solvent Red 1 SR1 504
Solvent Red 24 SR24 519
Solvent Yellow 2 SY2 416
Solvent Yellow 3 $Y3 385

Solvent Yellow 14 SY14 486
Solvent Yellow 33 SY33 381

1-Aminoanthraquinone 1AQ 481
2-Aminoanthraquinone 2AQ 299

Example UVNIS sp~ctra of each dye and its approximate retention
time can be found in Attachment 1 .

11.3 Chromatographic Conditions: Long Gradient

11.3.1 Recommended Column: Waters Xterra MS, C18 column,
. 4.6mm x 100mm, 3.5um particle size

11.3.2 Mobile Phase: High Purity Water/0.005 M
Tetrabutylammonium Hydroxide (TBA) in Methanol

11.3.3 Dual Gradient: Run time == 65 min
11.3.3.1 Initial Parameters:

75:25 Water:TBA
0.7 mUmin
Col.umn Temp = 30°C

11.3.3.,2 Final Parameters: .
0:100 Water:TBA
1.0 mUmin

•

•

•
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Column Temp = 30°C
11 .3.4 Mobile phase flow and composition are varied on a linear

gradient throughout the. analytical run. The instrument is
allowed to come to equilibrium after returning to the initial
parameters for 5 min prior to the next run.

1t .3.5 Detector Conditions: Same as those described in Section
·11.2.5.

11.4' Calibration of HPLc:
The entire HLPC system is allowed to warm up for a rTlinimum of 30
minutes. During this time the mobile phase, at the initial gradient

. conditions, should be pumped through the column,

11.4.1 Initial Calibration
11.4.1.1 Injections of each calibration standard over the

concentration range· of interest are preformed.
Peak heights and peak areas are obtained for

> each analyte at the appropriate wavelength.
11.4.2 Daily Calibration

11.4.2.1 Analyze .the midpoint calibration standards
along with an instrument blank at the beginning

. of each day and after each set of 10 samples
or less. Obtain the response factor for each
analyte from the mean peak h~ights or peak
areas and compare. it with the response factor

. obtained for the initial calibration. The mean
response factor for the daily calibration must
agree within ±25% of the response factor of the
initial calibration. The same criterion is required
for subsequent standard responses. If this
criterion is not met,· a new initial calibration
must be obtained: Note exemption in Section
2.8.

11 .5 HPLC Analysis
11.5.1 Analytical Sequence

All acceptable samples must be .analyzed within a valid
. analysis sequence as given below:

Initial Calibration:

Injection Material Injected
Number
1 . Instrument Blank
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Five Initial Calibration Standards
Instrument Blank at end of initial calibration •

Daily Analysis Sequence:

Time Injection Material Injected
Number

Ohr 1 Instrument blank
2-5 Midpoint standard of all dyes (ICV)
6 .. Instrument Blank

"

7 LCS
.8 -18 Sample Analyses

-12 hr 19 Instrument Blank
20 . .Mid-level CCV of one Qroup of dyes
21 LCS
22-32 Sample Analyses

-12hr 33 Instrument Blank
.34. Mid-level CCV of one group of dyes
,Etc.

. After the initial calibration, the analysis sequence may
continue as long as acceptable instrument blanks and •
continuing calibration verifications are analyzed at the
required frequency. This analysis sequence shows only the
minimum required blanks' and standards. More blanks and
standards may be run at the discretion of the analysts; these
must also satisfy the criteria presented in Section 12 in order
to continue the run sequence.

An analysis sequence must include all required matrix
spike/matrix spike duplicate and method blank analyses.
The analysts may decide at what point in the sequence they
are to be analyzed.

11.5.2 Laboratory Control Sample (LCS)
11.5.2.1 The LCS (reagent blank spike) should be

prepared
separately from the standards and include at
least 6 of the dyes, 3 water soluble and 3
organic soluble. The concentration of the dyes
should be approximately 500 ~g1L.

11.5.3 Follow the guidelines found in SW846, Method 8000 for the
following parameters.
11.5.3.1 Retention Windows

11.5.3.1.1 Retention time windows are established by •
performing 7 replic,ate injections over a 72
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hour period. Retention time windows are
set at.3 times the standard deviation of the
replicate injections.

11 .5.3.2 Any modifications to the RTW
11.5.3.2.1If the retention time of any analyte in the

standards at the beginning of the analytical
shift does not fall within the· ±3 standard·
deviatio.n window, then a new initial
calibration is necessary unless system·
maintenance corrects the problem.

11.5.3.3 Initial Calibration
11.5.3.3..1The initial calibration involves the analysis

of standards containing each one· of the
analytes . at five concentrations over the
working range of the instrument.

11.5.3.4 Initial CaliQration Verification .
11.5.3.4.1 The initial calibration is Verified at .the

beginning of .each 12-hour analytical shift.
The .process involves the analysis of the·
mid~point standard for each group of dyes.
If the response for the analyte is within
±25% of the response obtained during the

.initial calibration,then the initial calibration
is considered still valid. Note exemption .in
Section 2.8.

11 :5.3.5 Instrument Blank
11.5.3.5.1 An instrument blank is analyzed prior to

injection of the standards, after the analysis
of all· standards, and after every 10
samples.

11.5.3.6 Continuing Calibration Verification
11.5.3.6.1 The continuing calibration verification

process involves the analysis of the mid
point standard for one group of dyes,. If the
response for· the analyte is within ±25% of
the response obtained during the initial
calibration, then the initial calibration is
considered still valid. The CCV is analyzed
every 10 samples. Note exemption in
Section 2.8.

11.5.3.7 Sample Analysis
11.5.3.7.1 An autosampler is used to inject 10 to 100

Jll of a sample. Samples are analyzed
according tot~e sequence in 11.5.1.

11 .5.4 Compound Identification
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Compound identification is achieved through .
spectral matching with known standards of the
dyes.
In the event of co-elution problems, the analyst
will attempt to separate the co-eluting
compounds using either the short or the long
gradient as appropriate. Re-analysis of the
sample to address co-elution problems will
occur only if a target dye is positively identified
(by· retention time and spectra) and is co
eluting with another positively identified target
dye. All samples must be analyzed within a
valid analysis sequence as defined in. Section
11.5.

•

11.5.5 Compound Quantification
11.55:1 Data Acquisition, Calculations and Data

Reduction .
11.5.5.1.1 All data acquisition, chromatogram

integration, calibration curve calculation and
.unknown concentration calculation· is
preformed utilizing the Waters Millennium 32

chromatography software. •
11.5.5.1.2Manual calculations such as. standard

deviation and percent recovery will be.
performed utilizing a spreadsheet.

11.5.6 Data Management and Records Management
11.5.6.1 All documents are managed according to CR4052
PD-0100 and CR4052-PD-0150. Raw data is stored on
using the Millennium 32 chromatography software. The data
is backed-up monthly.

12 QUALITY CONTROL AND QUALITY ASSURANCE

12.1 Initial Calibration

12.1.1 Criteria: Analyze standards at five concentrations. over
working range of instrument. Linearity is determined by an
RSD :::; 30% or a coefficient of determination greater or equal
to 0.99

12.1.2 Corrective Action: If the initial calibration does not meet the
criteria for linearity, reduce/increase the concentration of the·
upper/lower standards until the.criteria is meet.

12.2 Initial Calibration Verification •
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12.2'.1 Criteria: The initial calibration is verified at the beginning of
each 12-hour analytical shift. A mid-point standard for each
groljP of dyes is analyzed. If the response for the analyte is
within ,±25% of the response obtained during the initial
calibration, then the initial calibration is considered still valid.
Up to 5 dyes are allowed to be outside this tolerance for the
initial calibration to be ,considered still valid. Note exemption
in Section 2.8.

12.2.2 Corrective Action: If the initial calibration is no longer valid, a
new initial calibration must' be performed unless system
maintenance corrects the problem.

12.3 Continuing Calibration Verification
12.3.1 Criteria: The continuing calibration verification process

involves the analysis of a mid-point standard for one group
"of dyes. ,If the' response for the analyte is within ±25% of the
respo'nse, obtained during the initial calibration, then the
initial calibration is considered still valid, ' Up to 2 dyes are
allowed to be',outside this tolerance for the initial calibration
to be considered still valid. The CCV is analyzed' every 10
samples. Note exemption 'in Section 2.8.

12.3.2 Corrective Action: IUhe initial calibration is no longervalid, a
new initial calibration must be performed unless system
maintenance corrects the problem.

12.4 Instrument Blank
12.4.1 Criteria: An instrument blank is analyzed prior to injection of

the standards, after the analysis of all standards, and after
every 10 samples. ,The results of the instrument blank
should be less then the IDL.

12.4.2 Corrective Action: If the instrument blank does not meet the
acceptance criteria, then the source ofthe contamination will
be located and reduced. The samples associated with the
contaminated instrument blank will be re-analyzed.

12.5 Method Blank
12.5.1 Criteria: A clean sample will be extracted using the

appropriate procedure and analyzed. The results of the
method blank should be less then the MOL or less than 5%
of the sample result for the same analyte. A method blank
will be prepared for each group of 20 samples.

12.5,2 Corrective Action: If the method blank does not meet the
acceptance criteria, then the source of the contamination will '
be located and reduced. Th~ samples associated with the
contaminated method blank will be re-extracted and re
analyzed.
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12.6 Laboratory Control Sample
12.6.1 Criteria: A clean matrix similar to the sample matrix and of

the same weight or volume will be spiked with the same
analytes at the same concentrations as the matrix spike, '
extracted using the same method, and analyzed. When the
results of the matrix spike analysis indicates a potential
problem due to the sample matrix itself,,,the LCS results are
used to verify that the laboratory can perform the analysis in
a clean matrix.

12.6.2 CorreCtive Action: If the LCS does not meet the acceptance
criteria, the source of the problem will be located and
corrected.

12.7 Matrix Spike
12:7.1 Criteria: A sample matrix will be spiked with a minimum of 2

water-soluble dyes; 2 organic-soluble dyes, and the
surrogate standards, extracted using the same method, -and
analyzed. Percent recovery is calculated.

12.7.2 Corrective Action: If the matrix spike indicates there may be
interference from the matrix, then the LCS will be used to
verify that the laboratory can perform the analysis in a clean
matrix.

12.8 Matrix Spike Duplicate
12.8.1 Criteria: The same matrix used for the matrix spike will be

spiked with the same analytes at the same concentrations as
.the matrix spike. Percent recovery is calculated

12.8.2 Corrective Action: If the matrix spike indicates there may be
interference from the matrix, then' the LCS will be used to
verify that the laboratory can perform the analysis in a clean
matrix.

12.9 Surrogate Standards
12'.9.1 Criteria: A solution of benzanthrone and anthracene will be

spiked on the sample matrix. Percent recovery is calculated.

13 REPORTS

•

13.1 Electronic Deliverables: Final results will be provided iil a Microsoft
Excel format. The following information will be included in the
Excel sheet: sample number; laboratory identification, laboratory
.name, associated blank, quality contrql type, sample date, receipt
date, extraction date, analysis date, run numb~r, parameter, CAS·

. number, method, laboratory results, instrument detection limits, . .'
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method detection limits, percent moisture, percent recovery of ,
surrogates, and comments. Another Excel sheet will report RSD
and coefficients of determination for the initial calibration curves,
and tabulated results of the daily and continuing calibration
standards.

13.2 Full data package: In addition to the electronic deliverables, the full
data package will include chromatograms, HPLC concentration
results; and UV-Vis spectra for the initial calibration, daily
calibration, continuing calibration, instrument blanks, method
blanks, and each sample. Full package will be provided when there
is a.positive, detection of a target analyte. -

13.3 Abbreviated data package: In addition to the electronic
. delieverables, the-field screening data package will include
chromatograms and HPLC concentration r:esults for the initial
calibration, daily calibration, and continuing cc;llipration.
Chromatograms for the samples will 'be provided to prove the

. absence of d~tectable dyes; The abbreviated 'data package will be
provided when no target analyte is detected in the sample.

13.4 ·.If an analyte is noted on the chromatogram but can not be
confirmed by its UV-Vis spectra, then "NSC"-(no spectra
confirmation) wiIIl;le noted in the comments section -of the '
.Electronic,Deliverables'
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TABLE 1
Quality Control Limits

Matrix Spike/Matrix Spike Duplicate Samples and Surrogate Spikes
Dye Analyses by the Short Gradient

Naval Surface Warfare Center
Crane, Indiana

Chemical Solid Matrix
. Accuracy Precision

(%R) (RPD)
Acid Blue 9 3-9 35
Acid Blue 45 46-75 35

Acid OranQe 10 191-213 35
Acid Red 64 .. 61-69 35

Acid Yellow 23 55-74 35
Acid Yellow 73 61~68 35

. 1-Aminoanthraquinone 73-94 35
2-Aminoanthraquinone 42-46 35

Basic Violet 10 94-105 35
Disperse Blue 14 34..73 35
Disperse Red 9 .. 40-48 35

Disperse Violet 1 45-68 35
Solvent Green 3 25-72 35

Solvent Orange 3 51-54 35
Solvent Orange 7 58-94 35

Solvent· Red 1 25-88 35
Solvent Red 24 TBD Tl3D

Solvent Yellow 2 41-47 35
Solvent Yellow 3 210-225 35

Solvent Yellow 14 41-44 35
Solvent Yellow 33 35-41 ." 35

Anthracene 42-57 NA
Benzanthrone 99-113 NA

NA : Not applicable
QC limits are based on the seven low spike samples analyzed during method
performance/validation. Matrix spike QC limits are the same as laboratory.
control sample QC limits. Limits are not presented for aqueous samples since
they will be quantitated using the long gradient.

•
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TABLE 2
auality Control Limits

Matrix Spike/Matrix Spike Duplicate Samples and Surrogate Spikes
Dye· Analyses by the:Long Gradient

Naval Surface Warfare Center
Crane, Indiana

Chemical . Aqueous Matrix (1)

Accuracy Precision
(%FU ··(RPD) (2)

. Acid Blue 9 16-113 37·
Acid Blue 45 0,.45 53

Acid Orange 10 50~114 20,
AcidR~d64 43~109 22

Acid Yellow 23: . 48-111 ·20
Acid Yellow 73 47-,110 20

1-Aminoar'lthraquinone 41~96 20
2-Aminoanthraquinone 36-87 21

Basic·Violet 10 -46:-111 21
Disperse Blue 14 35-109 26
Disperse Red 9 46-115 22

Disperse Violet ·1 46~100 20
Solvent Green 3 : 2-84 47
Solvent OranQe 3 41-92 20
Solvent OranQe 7 . 37-65 20

Solvent Red 1 38-74 20
Solvent Red 24 34-102 25
Solvent Yellow 2 47-104 20
Solvent Yellow 3 49-116 .. 20

Solvent Yellow 14 42-88 20
Solvent Yellow 33 46-106 20

Anthracene 0-106 NA
Benzanthrone 32-120· NA

NA: Not Applicable
Solid samples will be quantitated by the short gradient.

1. QC limits based on 11 low spike 01 water samples analyzed during Rounds 2
and 3 of the Method Validation Study. New limits for groundwater will be
developed when sufficient data has been generated.

2. RPD limits of 20% for aqueous and 35% for solids were substituted for the calculated
value in instances where the calculated RPD was less than the 20% or 35% limit.
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TABLE 3
Analytical Methods and Limits of Detection

For the Short Gradient .
Naval Surface Warfare Center

Crane, Indiana

••

•

.Chemical Laboratory MOL Laboratory RL Risk-Based Target
Level

Aqueou Solid Aqueou Solid .Aqueou Solid
s (ug/kg) s (uglKg) s (ug/kg)

(uq/U (uQ/U (uq/U
Acid Blue 1 55.3 558.9 26.63 15978 450 10000
Acid Blue 9 27.5 141.8 22.63 . 13578 .230000 163000 .

0
AcidHlue 45 79.1 791.6 23.25 13950
Acid Oranqe 10 39.3 522.7 25.13 15078 1·00 6460
Acid Red 64 17.1 240.7 62.5 ·37500
Acid Yellow 3 104.3 149.0 22.88 13728

.Acid Yellow 23 92.7 403.7 25.13 15078
Acid Yellow 73 19.7 179.9 22.63 . 13578
l-Amino- 18.7 425.6· 16.06 9636
anthraquinone \

2-Amino- 10.9 138.7 23~36 14016 2 14700
anthraquinone
Basic Violet 10 20.8 177.2 19.88 11928 570· 12000
Basic Yellow 2 384.6 1350.6 23.13 .13878 60 1300
Disperse Blue 14 60.7 912.5 18.69 11214
Disperse Red 9 20.7 213.1 16.51 9906
Disperse Violet 1 35.5 467.8 16.26 9756
Solvent Green 3 45.2 1156.9 . 18.38 11028
Solvent Oranqe 3 28.7 .65.3 15.99 9594 600 129000
Solvent OranQe 7 97.4 799.3 18.00 10800 730 52000
Solvent Red 1 84.6 2304.2 28.99 17394
Solvent Red 24 27.9 0 7.1 4260
Solvent Yellow 2 23.7 192.5 19.95 11970 0.01 110
Solvent Yellow 3 54.1 391.2 18.88 11328 0.02 130
Solvent Yellow 14 33.7 80.7 17.70 . 10620 460 3230
Solvent Yellow 33 . 20.5 136.5 17.48 10488
Anthracene 115.9 331.9 25.96 15576
Benzanthrone 30.4 176.2 15.2 9120 ..

The risk-based sGreening levels were developed by USEPA RegIon 5 specifIcally
for this project

•
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TABLE 4.
Analytical Methods and: Limits .of Detection

"··For U,e L<;mg Gradient.
Naval Surface Warfare Center

Crane, Indiana

Chemical Laboratory MOL Laboratory RL ." Risk~Based Target
, Level

Aqueou Solid Aqueou Solid Aqueou . Solid
(ug/kg) (ug/Kg)

. ".

(ug/kg)s s s
.. (uQ/L) . (ua/U (ug/L)

Acid Blue 1 43.8\1/ 523.4 26.63 15978 450 10000
Acid Blue 9. 25.1 .89.5 22.63 1357~ 230000. 163000

0
Acid Blue 45 26:7 407.5 23.25 13950
Acid Orange 10· 13.0 262.0 ·25.13 15078. 100 6460
Acid Red 64 . 12.1 .325.8 ·62:5 37500
Acid Yellow 3 24.61'/ 2029.5 22.88 13728
Acid Yellow 23 12.8 512.8 25.13 15078
Acid Yellow 73 . 13.5 169.0 22.63 ·13578
1-Amino- 12.2 242.5 .' 16.06 9636
anthraquinone
2-Amino- 12.6 230,0 23.36· 14016 2 14700
anthraquinone.
Basic Violet 10 15.0 . 146.0 19.88 11928 570 12000
Basic Yellow 2. 170 1334.1 23.13 13878 60 1300
Disperse Blue 14 16.7 390.9 18.69· 11214
Disperse Red 9 14.8 176.7 16.51 9906
Disperse Violet 1 11.1 950.1 .16.26 9756
Solvent Green 3 18:5 697.9 18:38 11028
Solvent Oranqe 3 11.7 56.7 15.99 9594 600 129000
Solvent Orange 7 6.1 176.2 18.00 10800 730 52000
Solvent Red 1 7.9 2295.6 28.99 17394
Solvent Red'24 2.9 7.1 4260
Solvent Yellow 2 '11.8 221.0 19.95 11970 0.01 110
Solvent Yellow 3 16.2 194.6 . 18.88 11328 0.02 130 .
Solvent Yellow 14 13.5 94.7 17.70 10620 460 3230
Solvent Yellow 33 13.7 137.4 17.48 10488
"Anthracene 18.4 236.6 25.96 15576
Benzanthrone 13.1 83.1 15.2 9120

The risk-based screening levels were developed by USEPA Region 5'specifically
for this project.

1. Values determined during Round 1. All other values determined during
Rounds 2 and 3 of the Method Validation Study.
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Table 5
Example Standard Concentrations for the Initial Calibration

Dye LevelS .Level 4 Level 3 Level 2 Level 1
(uQlmL) (uQ/mL) (uQ/mL) (uQ/mL) (uQ/mL)

Acid Blue 45 37.200. 18.600 9.300 4.650 2.325
Acid Yellow 23 40.200 20.100 10.050 5.025 2.513
Acid Yellow 73 36.200 18.100 9.050 4.525 2.263
Acid Oranqe 10 '40.200 20.100 10.050 5.025 2.513

Acid Blue 1 ·42.600 2.1.300 10.650 5.325 2.663
Basic Yellow 2 37.000 18.500 .9.250 4.625 2.313

Disperse'Violet 1 26.020 13.010 6.505 3,253 1.626
Solvent Yellow 33 27.960 ·13.980 6.990 3.495 1.748
DisperseBlue 14 29.900 14:950 .. 7.475 3;738 '1.869

Acid Red 64 50.800 40;640·, 25.400 12.700 ; 6.250
Acid Blue 9 36.200 18.100 9.050 4.525 2.263

Basic Violet 10 31.800 15.900 7;950 3.975
,

1.988
2- 37.380 18;690 9.345 4.673 2.336

Aminoanthr~quinon

e
Solvent Orange 3 25.580 ·12.790 6.395 3.198 1.599

1- 25.700 12.850 6.425 3.213 1.606 .
Aminoanth raquinon

e
Solvent Yellow 14 28.320 14.160 7.080 3.540 1.770
Solvent Oranqe 7 28.800 14.400 7.200 . 3.600 1.800

Acid Yellow 3 36.600 18.300 9.150 4.575 2:288
Solvent Yellow 3 30.200 15.100 7.550 3.775 1.888

Benzanthrone 24.320 12.160 6.080 3.040 1'.520
Anthracene 41.540 20.770 10.385 5.193 . 2.596

Solvent Red 1 46.380 23.190 11.595 5.798 2.899
Disperse Red 9 26.420 13.211 6.605 3.303 1.651
Solvent Yellow 2 31.920 15.960 7.980 3.990 1.995
Solvent Green 3 29.400 14.700 7.350 3.675 1.838
Solvent Red 24 5.680 2.840. 1.420 1.136 0.710

'.

•

•
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242.7

634.3
601.4

750.00700.00"".006lXl00.550.00000.00450.0035Il00

2814

250.00

o.

AB45 RT (SHORT GRAD) =4.4 ± 2.0
AB45 RT (LONG GRAb) = 6.8 ± 10.6• 200.4

400.2

5!9.ZlXl.8 625.8 650.!i64.8 700.9 740.6

AY23 RT (SHORT GRAD) = 6.8. ± 3.3
AY23 RT (LONG GRAD) = 14.1 ± 5.2•

250.00 :m.00 350.00 400.00 450.00 500.00 550.00 000.00 651100 700.00 150.00 BOO.



CR4052-PD-2500, Rev. 0
5/09/01

Page 28 of 39

750.00700.00650.00

641.6 lil8.5 .695.4 7186 741.8

600.00550.00500.00

517.5

400.00350.00:m.oo250.00

AR64 RT (SHORT GRAD) = 6.2 ± 2.7
AR64 RT LONG GRAD = 13.1 ± 3.0

=.1

278.1
383.6

0.00
662.4 721.0 743.0 n4.8

AY3 RT(SHORT GRAD) = 6.8 ± 2.9
AY3 RT (LONG GRAD) = 13.7 ± 3.4

250.00 :m.oo 350.00 400.00 450.00 500.00 550.00 600.00 650.00 700.00 150.00 BOO.
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250.00

286.3

:m.oo

323.1

350.00

m.6

400.00 4SO.oo 500.00 S5Q00 800.00 . 650.00 700.00 750.00 800.

•
.AY73 RT (SHORT GRAD) =8.6 ± 2.3
AY73 RT (LONG GRAD) = 17.0 ± 4.0

330.2

478.8

640.4 661.1174.6 703.g18.6 741.8 774.8794.

25(100 :m.oo 350.00 400.00 450.00 500.00 550.00 80000 700.00 750.00 800.

•
A010 RT (SHORT GRAD) = 9.S± 2.1
A010 RT (LONG GRAD) = 18.4 ±3.6
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2SO.OO :moo 350.00 .(00,00 450.00 500.00 550.00 600.00 650.00 700.00 750.00

DV1 RT(SHORT GRAD) = 12.7 ± 0.2
DV1 RT (LONG GRAD) = 22.8 ± 0.2

629.4 ••

'JIYl.7 400.8

476.4 765.<779.7

250.00 :m.00 350.00
I • I i I I

400.00 450.00
I •

500.00
I I
550.00

, I.
600.00

I '
650.00

I •
700.00

I I

750.00

AB9 RT (SHORT GRAD) = 11.3 ± 1.4
AB9 RT (LONG GRAD) = 21.8 ± 2.6

•
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298.2

451.0
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1.0 PURPOSE AND SCOPE

1.1 PURPOSE. To elisUre all technical documents used by the Test and
Evaluation Department, Ordnance Engineering Directorate at Naval Surface Warfare
C~nter, Crane Division, are complete, accurate, current, controlled and distributed to
the appropriate.personnel, and can be readily retrieved.

1.2 SCOPE. Applies to the approval, issue, storage, revision, and recall of all
technical documents, including engineering design drawings (CAD or manual) and
Standard Operating Procedures (SOPs). Applies to all personnel within the Test and
Evaluation Department who submit technical documents to Documentation Repository
08 for document control.

2.0 DEFINITIONS

2.1 CHANGES; Minor revisions which do not effect the scope, policy,
assignment of responsibilities, and do not significantly revise administrative or step-by
step procedures.· .

. ,';

2;2~ CONTROL;. Implies that documents are received~·'miii1tained,·inventoried
and issued·by ReposiroifO&~ "."'. .: ,:;, r .: .. ,.: ;(;':+.11.-Aj'\·:r:.~15':-:.:.

····,2;3- CONTRdLLED;DOCUMENTS; Copies·.ofexlematlY,:~i~}'.' :.
generated; techni~dOcliIflents designated for formaloontrol by:11 dtK:liii1eiltation ""
repository. All controlled documents issued from the repository shali 'beidentified with
a stamp in RED ink indicating that it is a "Controlled Copy" showing the repository
number from which issued and the copy number. Holders of controlled copies are
issued updates as they are received.

. ' .
. .. ~ :';~'.;.:~ .~ :~:\\ :'''~'/;'>:,.:;.''::~~''' .. "'" ....~. . I.• ~'... =. . '.

. '. ., ~

2.4 DOCUMENTAnON REPOSITORY; A function, established by
directorates, that receives documents, maintains inventories, issues copies and disposes
of obsolete documents. Documentation repositories are managed by authorized
document control custodians.

2.5 ENGINEERING DRAWING; An original drawing prepared by/for an
individual in the Test and Evaluation Department to be used for procurement, or one
that dermes any fixture, equipment or system used to perform tests or evaluations on a
product.

2.6 MASTER; An original or principle document submitted to Documentation
Repository 08 for control. The source document from which copies are reproduced.

• 2.7 REVISIONS; A change or accumulation of changes that affects 50% or
more of all pages in the document.

1
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2.8 TECHNICAL DOCUMENT; Drawings, procedures, work instructions

and specifications that govern the design and development, manufacturing, maintenance
and operational use of a product or service, or the process (such as test and evaluation)
that provides the product or service.

2.9 UNCONTROLLED DOCUMENTS; Copies of technical documents which
are information only copies and are not to be used in the performance of work tasks.
These copies shall be stamped in red ink "FOR INFORMATION ONLY" or
"UNCONTROLLED COPY". These copies will not be updated and no record of who
has Uncontrolled Documents will be maintained.

3.0 REQUIREMENTS

3.1 DOCUMENT CONTROL

3.1.1 All documents to be controlled sball be given to the document
control custodian v~a electronic means (on disk or e-maiJed), or if electtonic means are

,:'" notavailable,bard·copy~ ~:,.".;.,; .'
". !;~:~'.. ::c •• '··•. ; •..~ . < :,', I' ; .• ';~

, . ::, l.~;·2.·!Thi.~todianwill then enter thedocunieJitb1t~>:ttb~-dQcument .. · '. •.
manageP1e~ts.lJftw~;for,.stprage.~ roqting. Har4c::Qpi~;:of,rieWt~tJme.nts,~t in ~ .;, ;."'., '.c;>,_.:,/;~,
elec.tronic forms~ be:s~ed into the system>wh~practical1j Itis;·th~n!esponsibility
of the documentprep~r to furnish the custodian with a list of ·personnelJor routing
the document. The draft copies sball be returned to the preparerfor review and
implementation of any changes and then rerouted by the preparer for f'mal approval.

3.1.3 Once the document has been routed and approved, the resulting
document will be permanently stored in the document control system. The document
control system will be the only approved source for duplicate copies of the document.
All controlled technical documents will be stored on the network server in electronic
form or in a designated area (noted in document control system) in hardcopy. Only the
Document Control Custodian and alternate (or Contractor Support) will be able to input
documents into the electronic document repository.

3.1.4 The document control custodian shall maintain a master list of all
controlled technical documents and their revision status and shall be able to generate the
list upon request. The document control custodian shall also be able to generate a
master list by project number and/or code.

•
2
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3.1.5 Personnel requesting a hard copy of a document shall fIrSt receive
authorization from the preparer. project manager. or organizational manager.. The
custodian will then issue a copy with the front page stamped in RED ink identifying that
the copy is controlled. the repository number and the unique copy number. Records of
controlled documents issued shall be maintained by the document control custodian.
All other copies shall be considered uncontrolled and unofficial and shall be used only
as reference material. Any copy that is uncontrolled shall be stamped "FOR
INFORMATION ONLY" or "UNCONTROLLED COPY".

3.1.6 When only a section of a document is required. a list of sections
and respective users shall be provided to the Document Control Custodian. The
Custodian shall issue controlled sections. following the same procedures for issuing
controlled documents, except that each page of a controlled section shall be stamped
and controlled. The controlled section information shall be stored with the master
documents.

3~1.7 The document control custodian shall use the Document Receipt
Form.(9ND-NWSCC4430/10) when.issuing ahard.capY·WDtrolled COpy ofa technical ',-,:; V".';:

document. RecipientS of controlled documents shall,ackn<h"J¢ge receipt by signing and> ' ,-\:, ;r'-' iC C'; :'

'-' . retumingtO-the;;is'~:Custodian the yellow-cardipOrtloii:,of.,thei~ Receipt' '" ,~," \: ';':; ::, ',.' ;:"jnh .. ;~
Form within five, working days of the receipt. ;The doCUmerit:control~todianshall: .~" ,';';-.<;;: j·,'.'L".;

reconcile aU DocumentReceipt Forms issued onamonthly;basis'-,and: resolve'all " i';T ~:«!:!>;

discrepancieS:'.:'- '::' , i"··' ,',",';, ,-;"

3.2 CHANGESIREVISIONS

3.2.1 The original preparer of the controlled document. when possible
and practical, shall review and approve changes/revisions. and shall note the changes in
the document or on an attachment before routing for approval.

3.2.2 When fmal approved changes or revisions of controlled documents
are received, the docUment control custodian shall request all controlled copies of the
superseded document be returned. using the Document Receipt Form (9ND-NWSCC
4430/10). When returned. it shall be noted in the recOrd. If the controlled copy of a
document cannot be located, the responsible person shall forward a written statement to
the custodian stating this.

3.2.3 Superseded and cancelled Master documents that have been
document controlled shall be retained on the network server for historical purposes and
shall be identified as such. Superseded and cancelled Master hard copies shall be
physically retained. with the location noted in the document control system.

3
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3.3 CLASSIFIED MATERIAL

3.3.1 Any classified technical documents shall be stored in a designated
locked cabinet/safe. Classified documents as a whole will not be scanned or stored on
the network server; only the unclassified information such as titles and subjects will be
entered into the document control system.. Along with the title and subject, location of
the actual document shall be noted for inventory/master list purposes.

3.3.2 Classified documents shall be physically inventoried once a year
by the document control custodian.

4.0 RESPONSmn.ITY

4.1 DEPARTMENT MANAGER

4.1.1 Ensure current and appropriate documents are available at all·
locations where operations take place.

4 ~1.2 Establish documentation repositories, as 'required~

' ....: .' 4~'1 :3 .'Appoint a DocUmenbltiOll R~sit6i1/6i~tbcii~and alteman; for. :,
each repository. . : ~','<;::':::

..... .: 4:1.~4 Ensure this policy is available am 'f~'1l6wed by an Department
Personnel.

4.1.5 Approve Project/Organizational Managers personnel listings for
reading/writing access of the electronic document control repository.

4.2 DOCUMENT RECIPIENT/USERS

4.2.1 Acknowledge receipt of controlled documents.

4.2.2 Return of obsolete controlled documents, as directed by the
issuing custodian, within five working days.

4.2.3 When controlled documents are no longer needed, users shall
return them to the issuing repository, unless other arrangements are made with the
custodian.

4.2.4 Inform the custodian of any changes in organization, code or
location.

4.2.5 Ensure current and appropriate documents are available at all
locations where operations take place.

4
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4.3 DOCUMENT REPOSITORY CUSTODIAN

4.3.1 Maintain and control all technical documents submitted by
department personnel. .

4.3.2 Maintain and controVlimit access to both hard copy and electronic
master documents.

4.3.3 Maintain a master list of technical documents controlled by the
repository, to be produced upon request.

4.3.4 Introduce new documents into the document control system.

4.3.5 Route copies of electronically submitted documents for initial
review/comments. .

4.3.6 Issue controlled and uncontrolled copies:. of documents, as needed.

. 4.3.7 Report lost controlled documents by memorandum, via project
. manager:'of6tgiulizational manager, to the departm~iltma.nager,:as~Sooniasit is apparent

that documeQ.ts.are missing. - :,: '~~., ":; :: ~ :.: '.
. .' ....- .:, " . ..... . ~ .... .

4.3.~ Maintain records for all controlled copies:isSued:; :'c' .'

4.3.9 Maintain all superseded and obsolete documents for historical
purposes.

4.3.10 Scan, as appropriate, controlled documents for storage if not
received in electronic form. It will not be necessary at this time to scan old, unused
documents or very large drawings. Management will decide when and if old seldom
llsed documents will be scanned into the Document Control system or maintained in
their current hard copy form.

4.3.11 Be subject to any external or internal audits performed.

4.3.12 Inventory all classified documents held by the department once a
year.

4.3.13 Issue in-house department drawing numbers from the Drawing
Number Log book.

4.3.14 Issue SOP numbers .

4.3.15 Ensure drawing number and title on the final drawing match the
number assigned. Stamp hardcopy master documents Master. Store in designated area.

5
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4.3.16 Stamp any old hard copy documents superseded.

4.4 PREPARERS

4.4.1 Prepare and maintain documents in accordance with Branch
guidelines and this instnlction.

4.4.2 Review and approve changes/revisions to documents originated..

4.4.3 State nature of change on document or on attachment.

4.4.4 Ensure that review copies of all new and revised technical
documents are routed to pertinent personnel within and outside the Department.

4.4.5 Prepare and route electronic copies for final approval after initial
routing for review/comments has been completed.

•

4.4.6 Ensure that the document control custodian receives notification of
fmal approvals.

4.4.7 Route any hard copy documents needing approval~'>... '

4.5·P~btESS S,UPERVISOR
..' _. -~ ;_. 0. :

; ~ , •
.4.5.1 '&sure that only approved document controlled'technical

documents are available at the work site where operations are being perfol1Iled.

4.5.2 Perform required document reviews, and note these reviews as
required.

4.6 PROJECT ENGINEERSrrECHNICIANS

4.6.1 Infonn the document control custodian of the number of
controlled copies of technical documents required for testing, as well as how many
uncontrolled copies, if any, are needed.

4.6.2 Assure all controlled copies of documents under their cognizance
are returned to the document control custodian after they are no longer needed.
Uncontrolled copies may also be returned to document cOntrol, but it is not a
requirement.

4.6.3 Have drawings revised based on conformance with current
individual branch instnlction.

4.6.4 Ensure current and appropriate documents are available at all
locations where operations take place.

6
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4.7 PROJECT/ORGANIZATIONAL MANAGERS

4.7.1 Identify technical documents that require control.

4.7.2 Ensure that repository custodians receive all documents and
changes/revisions for which control in requested.

4.7.3 Provide repository custodians with authorized distribution lists
and update this list as needed.

4.7.4 Provide the applicable project number and/or organizational code
for each new/revised document to be entered into the document control system.

4.7.5 Assure approved technical documents are prepared correctly.
Assure final technical documents are placed in the document control system in the
repository.

•

•

)

4.7.6 Ensure current and appropriate documents' are iavailable at all .'
locations where operations take place.:, ,;. :~,':",:, .

4.7.7 Provide to Document Control cUstodian, via the,DepartJrient
Manager, a listing of personnel permitted access to the electronic'document,repository.",
for read and/or print access. Write access to the electronic.document:repository:is; '. '.'
limited to the Document Control Custodian, alternate and Document Controhupport
personnel.

7
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5.0 REFERENCE DOCUMENTS

5.1 NSWC DMNST 8000.1 ACN 1; Standard Operating Procedures Program
for the Processing of Expendable Ordnance

5.2 FBMPI200D; Fleet Ballistic Missile Program Instruction

5.3 5MBD D-4056-1001 C-l; Instruction for Preparation, Use and Control of
Strategic Missile Branch Directives

5.4 NWSCCINST 4355.34C; Handbook for Controlling Documentation

5.5 ISO 9000 INSTRUCTIONS Element 4.5; Document and Data Control

8
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APPENDIX A

New Electronic Document Procedure Flowchart··
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Document Revision Procedure Flowchart
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NAVSURFWARCENDIVCRANEINST 4855.1A
QMO
15 JUN 1999

NAVSURFWARCENDIVCRANE INSTRUCTION 4B55.1A

From: Commander

Subi: QUALITY SYSTEM
'J: '. :

•

Ref: (a) Crane Division Strategic Plan
(b) NAVSURFWARCENDIVCRANEINST 5200.2, Management System
(c) ANSI/ASQC Q9001-199~, Quality Systems - Model for

Quality Assurance in Design, Development, Production t

Installation, and Servicing

Enel: (1) Crane Division Quality M~n.ual
p ¢ I

1. Purpose. To document the Quality System at Crane Division,
Naval Surface Warfare Center (NAVSURFWARCENDIV Crane) -
hereinafter referred to as "Crane Division" -- which implements
the quality systefuJ:' reqU:tr~6htir'of references (a) - (c). The
Quality System supports the implementation of the strategic plan
which encompasses Crane Division's vision, mission, guiding
principles and goals.

~/~'~F .',

2. Cancellation. NAVSURFWARCENDIVINST 4855.1,
NAVWPNSUPPCENINST 4855.9',' and-NAVWPNSUPPCENINST 4855.1l.

.~. . '.. it ..", ..... :", ..

3. Scope. This instrub~lonapplies to Crane Division.
U i. r,'

4. Policy. Crane Divisibn' will'have a Quality System in place
that complies with the reqyirements published in the current
version of the American~~Na't;ional:,!Standards Institute (ANSI) /
American Society for Quality (ASQ) Q9001 standard and associated
documentation. ':. ,.), ,

5. Action
>. y

, ;
'.. J ,:1::

•
a. Directorate'- Directors" shall· implement an effective

quality system based "on thee applicable requirements defined in
enclosure (1). <,,l,;i

; l,;. ..' •... ~ '..

~. ,- . ~

", .
,:,~ .' ',' .. ' .
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1.1 PURPOSE. This manual' documents the Quality System at the'
Crane Division, N~val S~rface Warfare Center (NAVSURFWARCENDIV
Crane) -- hereinafter r"eferrec( to as "Crane Division" -- and,
states policy and obje~ti~es, assigns responsibilities, and
defines requirements in~:' i:t's implementation. Crane Division's
Quality System conforms'~to the:fequirements defined in
ANSI/ASQC Q9001-1994, QualitySystem~ - Model for Quality
Assurance in Design, Development, Production, Installation, and
Servicing (conunonly referred ,to as ISO 9001). The manual, also,
serves to instruct and guide employees whose actions affect
process, product and service quality, and to inform our customers
what controls ar~i~plemerite~f9 assure product/service quality.

, Il.. _,' ....

1. Z IlEPEUllCES/muWIJLDOCmmNTS
. "~J. IL,.,

1.2.1 Kefereaces

a. ANSI/ASQCQ~-C~9\"';i9·9\r QuaIlty Systems - Model for
Quali tyASS?r;ance': .in Design, Development, Production,
I ns callat'ion"-:a'ndS-er'vic ing

: . ~ ~_. ~.' . .'

b. ISO 8402: 199'~f ;'~uai.ity Management and Quality
Assurance-vo'da:oulari" ,

,l ~...... ', .. ,

1. 2. 2 Applicab.l~~'loam'.~"~';Documenta applicable to the
implementation of, the 'Q\i~li:tY"System are identified in
Appendix A. '~." ,'.-

" " .:.~ c:·

1.3 IEPINmONS: :::~bErtihit'i~~i"\:ipPlicable to this instruction are
defined below an,\>,.~~~_:I:~?-:~40~;\;.

. ,,:1',"

a. Cast~r. The recipient of a product/service from any
performing organization within Crane Division. Thus, customers
may be either internal~,.D,(~:'~X:t:Trnal. ,

b. PerCormiag 'o;'~.zat~~. The organizational unit that
is tasked to accomplish.:'work. ,.

'J '; ~ .••,:: ". '; • "

c. Product:/Serviej.. ·· A'" ge'neric ferro used to describe the
totality of outputs irC;nf~'a:!Ch. process performed whether it is the
result of work, pE,!,rfo,rme9:"byan,'individual, an interim
process/step ot:'the: ha);'tlwa;r:e, ,computer software, documentation,
data and service~ providetftb, 'bustomeL'S .

. ' ....
• # • • c"~ ..

1-1
c .. c .
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d. Project. A se.t of specific work requirements and tasks ~
that must be accomplished within a definite time period. The
tasks and project performance can be planned, scheduled, tracked
and reported as a coherent work effort.

1.4 DISaSSION

a. Crane Division performs a wide variety of electronic and
ordnance tasks for a large number of customers. As part of Crane
Division's engineering, acquisition, logistics and Fleet support
responsibilities, Crane Division focuses on improving
performance, reducing"-total Qwnership cost and improving Fleet
support in the following areas: Electronic Warfare; Small Arms;
Microelectronics technol~giYtf:_:.s:.ollventionalAmmunition Engineering;
Electronic Module Test & Repair; Pyrotechnics; Microwave
Components; Electrochemical Power Systems; Acoustic Sensors Test:
Radar Engineering & Industr~a+Support; Physical Security; Night
Vision/Electro-Optic.s; _"fl?<a' d~n:-~Wea~on Systems. Direct work
within Crane Division ~s_ dis'tributed among directorates that are
organized a:r:ound varlo\,fs "Jec::h~blogies and services. The
directorates are defin-ed-: !inNAVSURFWARCENDIVCRANEINST 5450.1,
Naval Surface Warfare Center, Crane Division Organization Manual.
To maintain a focus on our customers, the work is organized into
projects headed by a project manager or Business Unit Manager.

. , .;.- . ". ': t} ':':'~.- .:::-.- .:~::~~.": ;

b. To accbmmoda-te:'Gf:he:'varl.ety of customer requirements for
quality, the Qualit:~/{S'Ystem:C:onsistof the basic quality
requirements defin~d'at t-he 'co-rporate level in this Quality
Manual andrelate-d-A:rane--Dlvt:giion instruct.ions; and supplemented
by customer uniqu~~land/or-product/scrvice/processspecific
requirements doctrin~nted; a:t/tH~project/performingorganization
level. . , i<~'. ;'-'

.' .. :.'~ "~: ;

c. Chapter"2 of th~s' man4al corresponds to the quality
system requirements of1,--r:SO, -90'01' andincoL'porates the general
concept3 of proj ect an~t,p:roces~s:-management. Proj ect management
deals with interfacing'!.~lith:t:hercust.omer to identify, understand
and document their reqp:-iremen-ts, and ensuring that tasks are
performed within costaric:r-'sche'dule~ Process management deals
with providing adequatefesources required to provide
products/services, and"en-suring that products/services meet the
customer's requirements ~: _

....~. .... '.... ',1 .... , - ' ..".
~ \ . -' -. , '. .

; ". " '~"--'" ... (' -
d. This manual is available on Crane Division's Intranet at

http://intranet.prcpJ~.:n~VY.IJ!Jl(qmo/PMODOC.asp.
• :-. -.. ".1 '. - '.,' ~ ..

1.5 'lECEP'I'S. 'This Qtiality-:, 'System is based on the following
:.i":.' . ,,(~!.., ,. :"~ r -precepts:

a. Responsibility for quality is an integral part of
everyone's job. I

..' ,; . ~

~

~

.~ - 't......

....-.. ~ .,:,

1-2
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b. Effective quality efforts are prevention-oriented and

process-driven.
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c. Crane Division is here to serve the customer.

1.6 QIJALITI OJUEcrIVIS

a. Continually improve the level of customer satisfaction.

b. Continually improve work processes and the quality
system.

c. Achi~ve and maintain a qual:i.ty system based on ISO 9001
quality system requirements.

•

••

r,:' I

. • I

.... ~ • ..,I

1. ..

.' 'f.~· I .', •

;',.:. :

1-3
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2.1

.'.= .."l.... :~

~'i::

IlANAGDIEN'I' DSPONSDILITY'." ... ' '- .... ~ .! .L:- ....

•

•

2.1.1 Quality 'olicy."T,he quality policy, stated below, is
disseminated throughout~q~ane Division via Quality System
briefings, publ:i:c:ations,-<and·:,the Intranet. Quality evaluations
of projects/performing qrgani~ations ensure that this policy is
understood, imple~ented 'a~d ~aihtained.

We IIill provide products/services tllat meet our
custOllers ~ requirem~ts/.-" ezpectat1oDS. We .rill
acIJieve tb:Js tbrouP.· ··the: .ase of' proves processes uri
persolJJJel, 8,JId cODt#tual"process improveDfeJIts.

; "..

. ~ .... :.

W. E. SHOTTS
-'?~.:

2.1.2 OrJ8Diza~iOD. App.~~dix B shows Crane Divis~on's

organizational .F,~~a~iCJP5.J}~P.s.

2.1. 2.1 Respon~Ibility:a'hct Aitthority
_~.. . • I t1l; _ ..

a. SenioF Management

(1) ~tge co~and~r is the ultimate authority and
provides vision a~d directio~~in the execution and use of Crane
Division resources to prQyi~e pur customers with the
products/services' that m~~t'their requirements.

(2) The Executive Director and Directorate Directors
have the ultimate responsibility to implement quality system
policy and directives as Firected by the Commander .

......".---.;.'

b .. ' Prqj ect: Map~gers are appointed by Command/Execut i ve
Director/Directorate DiTectors/Department Directors and serve as
the primary contact wit~}external customers. They are
responsible and;a~coun~abJ.e for identifying customer
requirements, assessing.. 6ustomer satisfaction, ensuring that
product-slservices, ..11leet .cu~tomer requirements through the use of
appropriate perf6rmarice meas~tes, and ensuring that work is
performed on sche.g~le and. wi~~in cost .

.~~ \.1 ." '::'1'~,:', ' ~.

c. Perrormi~ dr~ahization Managers (Department
directors, Brancb'managet~'~nd lower level supervisors) serve as
leaders/coaches of natural wor'k groups. They are responsible and

2-1
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accountable for the satisfactory completion of work assigned to
their organization.~ Th~¥;prio~~tiz~ resources among work
assignments; help employe~s understabd and accomplish their
assigned work; and, devel~p employees and assure they are
properly trained.,.,. Perfo;~ing organization managers lead process
validation effoitiB, and work':with employees and other managers to

•.•.1 '. .T", ". •

find and implement' improv.ement:s to work processes. As asslgned
by the Directorate directo)r,performing organi::z;ation managers
serve as·BusinessOnit managers.

d. BIIIplofees ar.e',.:'re$ponsible for the quality of the
work they perform and f,!r'~"their part in the overall process used
to provide products/serv1ces'to the customers. Employees,
individually and/or th;-~9Pghct,helorganizational structure, help to
develop measures of pr9:c:;ess "effectiveness, collect and analyze
work process data, doc~e~t in:process non-conformances, propose
process improvemenLs, ev~~u~t~,and critique improvement plans,
and work with internal' :'~\lppli)9~S and' customers to make the entire
work process the best H:~:,:di1ri'>b~";' Employees have the freedom to
identify and report anyY~r.6bi:tems related to the product/service,
process and Quality Sys~em~ "". .

0\':.. ". .c··; - .' ')!:;;' , ', .. i:.... '.'

e. Th~ t"Cr~e::f~Yf~~.i.'knQua.litYFocal Point (QFP~ . .
(Quality Managemlant' Of'f~~~.: (QMO) ): . 1) serves as Crane D1Vl.Sl on's
primary point of.c,9ptta6:t(m~nasJemeritrepresentative} with
internal and exterha'l' pa'rtfe~ 'on quality system issues; 2) assist
in identifying anct .. removing barriers to the full implementation
of the quality syi§tem'; ::3)~~p:l:'6~:~des advice and guidance to Crane
Division':3 senior ~riQ9.~~~rt.~~:i~ the implementation of the quality
system; and, 4) ~eads th~'~pe~ation of the Division Quality Team
(see paragraph 9 below)i..~·~ '.:"',

" . (;.I.~ ~ :', _. ~::: .• : " '"

f . Directora.'1:.Ef.:QuaJ:ity Focal Point (QFP) is an
individual appointed by.i'.:th'e'~·'t>i,r'ectoratedirector and empowered to
act on the behalf of -th~,L!d;L~ec~ora~e regarding quality system
issues. Directorate QF;P.s;' '1)', servE:¥ as the single point of
contact on quality' Syst;~~',matt'krs foir their directorate; 2) serve
as their direct9rate's J;;l$lpresentative on the Division Quality
Team; 3) communisat;e.quat,!tY ... P9licy matters within their
directorate; 4) coor.~ir.a'tj~:-.:ia,~p, assist directorate organizations
in responding td·te~ries~~~fdt·~orrectiveaction and verifies its
implementation; .~ S:f' 9o'or?;t:n8!:t'e~i~the development and maintenance of
directorate levelrlquilld.:t·y'· g'yst'em implementing instructions; 6)
coordinate the r~ponse; t;1J,,:i~:coming Product Quality Deficiency
Reports within the' directotat:'e';' and, 7) assist QMO in the
scheduling of internaT>quali t:y-" evaluations, coordinating
evaluations within·the.<dl~~2torateand monitoring applicable
corrective actions. ~q.:?itionally, as requested/directed by their
directorate, the QFP ~~~i5ts ~anagers and supervisors in the
development and execut~'O~ p~ q\i~lity system elements and policy,
and advises project man~g~rs'in the'preparation of
project/quality plans,·':::as:f:appl:l:.cab.i~.. Minimum qualifications for

. .;; ;.' .:.:~ • . r .•

.'~'~'" 2-2.
:::. '.•~~ ., i' 'l~ .. ,
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• "' ..··..1.· .... ',_ '.~. t...,. \

the DirectorateSatp are:i~rieral knowl~dge of quality systems as
may be gained thrbugh experience or in reading ISO 9001
documentation. The list ,of current Directorate QFp1s is
maintained on cran:e> Divi,~ion::s::'Intranet at
http://intranet.cr~e.na~:mi}/qmo/deraulL.asp.

';';I'~'; . b'...·_"l. •• : .... t

g. Crane Djvjsi'bhi~ Qt.ality Team is a working group
chaired by the Crane Division OFP and is comprised of
Directorate QFPsand otQer personnel as designated by the Crane
Division QFP. The teatii'participates in the development,
evaluation and improve~ent of the Quality System and performs
other actions as assfgf:\ep.: by ;,Col}Ulland, ,~r, the Crane Division QFP.
The Crane Division Quaiity, Team serves in an advisory capacity to
the Crane Division QFP l~'the d~~elopment of corporate level
quality policy and objectives. '

'",,-,:.
1"'); .

h. Qu~1.;it;y: ~'~fr~J:mt Office (QMO), through the
Strateg~c Planniri~~ o:~t:~f~~·,.:ls:);taf~ed to Command and is
respons~ble for Qpal1.ty.SYl3tern pol~cy. awareness. assessment and
continual improv~me,n;t.. :' Qf.lQ ,pevelops and maintains Crane
Division' s Quali~Y>.SY-ste!Jl·,po:Lici.es and instructions; and
publicizes and pr6~itiesguidan~e on the application of Quality
System policies, too-l-s ,anf:(~t~bhniqueB. QHO assesses and reviews
quality functions'arid'~lie~decfre~of compliance with customer
imposed requirements;' ancP'other'directives applicable to
products/services' and' p;r9ce~fses'. QMO promotes and supports
quality imI?rovement ef:f.9~ts·an~,t~e development of corporate
level quaIl.t y and perf~)~ance:~.?d~c.ators:

i. Other ~s~~~,~ts;~re ~~cu~ented by manag~ment, as
necessary, for the sat~'stactor~ !accompl~shment of qual~ty related
functions. .' '~-' ,

2.1.2.2 Resourc~~", :Marti~emeht is responsible for identifying
and providing sUf'fic:ient;~,resources, including trained personnel,
for management, work' performance, verification and quality
evaluations. ,: ,:~" ,., y'.'.: ~., "',

"~.l:.' . .: ~·.:.~·I. ~: l"; : ~

2.1.2.3 Managem~ritRePresent~iive. The Crane Division QFP is
designated as the m~nagemewt~~.~presentative for Crane Division.
As the management represenf-a.'tive, the DiviBion QFP is L"esponsible
for: 1)' ensuring that' a'~Quai:i.ty System is established,
implemented and mainta·j.netI tnaccordance with ISO 9001;
and, 2) reporting on t)lErperfor.mance of the Quality System to
senior ,management for ~~~ purpose of review and improvement.

2.1.3 Managemeat leviJ~'~~I!L At.l~ast_ ~annually, the management
representative briefs s~nior'management on the status of the
Qua 1 i. t.y System. The briefing, as a minimum, addresses the
Quality Systern~scontinuingsuitability and its effectiveness in
satisfying quali~'¥ reqv.fr~mehts, policy and objectives. A copy
of the briefing ~long with meeting minutes is maintained by QMO .

.. ".,~r;;· 2-3
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':: ,..~
2.2 Q1JALITI' SYS~, .... .

~. ,'~ l:
2.2.1 Quality 1Ia_1. This 'instruction serves as Crane
Division's quality manual.' ~It describes the elements of the
Quality System and the:p~bject/processmanagement approach for
ensuring that Crane Di",is;i.on r so, products/services meet customer
requirements and expec~?~~ons. The manual documents overall
quality system policy a:nd requirements; and references Crane
Division's quality system: implementation procedures. The
documentation hierarchy' is defined as follows:

a. Level:1 - Quality:Manual .. The quality manual states
the quality system policies, objectives and responsibilities for
Crane Division.' . :..,

,':',

b. Level '2'- Instructions & Procedures. Crane Division
instructions and p~rforming o~9anization procedures document the
principles and ope'rating procedures for one or more quality
system elements. ,;"'

•

c. Level') - Work Instructions. Work instructions are
developed by performincj"-"organizations to provide detailed step-
by-step or general instr~9tion~~statinghow to perform specific •
processes . ,~.::~:;-:

d. Level 4 - RecbrCls': ':"t{ecords of quality, inclueting
documents such as repoits~ data sheets, letters and forms that
provide objective. eviden~e that quality requirements have been
met, are documented and~*etained according to established
procedures. - !: ." . .

.
2.2.2 Quality Sys'tem ..Proced..-es. The quality system
documentation is ..¢oiriprised:of -1:his manual, Crane Division
instructions and ~o.wer lev.el' "procedures, as appropriate, that
implement the requirement~J"'containedherein.

a. Quality system. implementing procedures applicable to
all directorates are d~~~enteq:in the Quality Manual and Crane
Division instructions. :~~?ese~,p;-ocedures identify a consistent
and uniform approach f~}';.,.impleinehting the quality system
requirement across Crari¢~Division. QMQ is responsible for the
development and maintenance, of. this manual and accompanying Crane
Division instructions ..~.rane 51~isibn instructions are prepared
and authorized per NAVSURFWARCENDIVCRANEINST 5215.1, Directives
System. Append,~x ,A prov.;f~es·a listing of applicable Division
level instructions. A.'n?cls.terl{st of Crane Division Quality
System instructions is maintained on the Crane Division's
Intranet at http:/(in.tr~~~..:~r.:~e. navy.mil/qmo/PMOnOC. asp. •

. b .. QUali~¥~~y~t~fu':pr;pkduresapplicable to only onp-
organ1zat~on (e.g1;/ d1rectorate; department) are documented at
the appropriate l~vel~ ., The~~~ihstructions provide detailed

". " ..- ..,,--;.'.:,:,?-4
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procedures for implementing quality requirements that arc 
uniquely applicable to;tt;tat organization's processes or 
customerS. These proce'dures are written to comply with 
applicable ISO 9001 requ,i,~ementsf ~ ',' 

,I,.: " 

c. Performing o~g~nizatipns shall effectively implement 
the quality system and i~'s documented procedures. 

2.2.3 Quality P1auDiag. Thisrmanual serves as the quality plan 
for Crane Division. Project/performing organization managers 
develop and approvci; as nece~s~iy, plans at their level to define 
and dOCUInent how p.r;Oject'iprop¢ss and quality requirements, 
derived from work 'authorization documents, are satisfied. Such 
plans are tailored to the pr.oject/performing organization and 
identify the actiyities, ~s appropriate, to meet the specific 
requirements for projecl=-Si products/services and customer 
requirements including: ", 

I, '.;' I', ,-<::~J" 

a. The identl~i~1tiqri~~~d abqui~ition of any controls, 
processes, inspection equi~~e~t~ fixtures, resources and skills 
that may be needed to a8hH!"~'t:ne r~quired quality. 

b. Ensu~;~g the'~~~tlip~~ibility of the design, the 
production proci~~~ ibst~!l~tidh, se~vicing, inspection and Lest 
procedures, and the applica,:p+e documentation. 

, '.. " ." '1 ; I :. ~' " 

c. The updating':,as'-tiecessary, of quality control 
inspection and testingteehhlqties, including the development of 
new instrumentatibri£ :- ,:;:~;;l;~" 

d. The identifibation~of'anymeasurement requirement 
involving capability that~:exce~ds the kno'wn state of the art in 
sufficient time for- the:-:needeo"'capability to be developed. 

"'.. . ':.. r. . .'~ ::~ ~ 

c. The identification of suitable verification at 
appropriate stages in thetrealization of the product/service. 

~; ',\ ~ E : ;~. ..~ 1~ .• 

f. The clarificali(;rl'or:1i;tandards of acceptability for 
all features and requirements, including those which contain a 
subj ecti ve elem~~~;.,~ ~~;., .';" 

g. The id~htification';and preparation of quality records. 
(See Appendix C.) 

.~ '~:. v.. :'i" .', C', ~.~ .~. 

Managers are respbri~ible'lor'ehsuring that the plans are reviewed 
and updated, if appropriat,e,ciif least annually. Copies of these 
plans are provided, a~ neid~d~ to appropriate external and 
internal customers e' ", c,.,:,:, ,c 

'.,' 
~ . !.' -, ' .. " 

2.3 CONIIACT (WOII AUTBOlIZlTIOI) RIVIEI. Project/business unit 
managers are responsibl~tor reviewing work authorization 
documents and their amendinents'to ensure that: requirements are 

:;,. i:~' '. 

, 2-5 



~,if::'( 

2-24~;;Q ~; a:l6 ;EXPLOSIVE SCIENCE BR-I . \ ..... 
4129214040;#16 SOO BY: 

:~.,. ;' 

NAVSURFWARCENDIVCRANEINSTi, 4855 .1A 
15 JUN 1999 ~ . .':, ~';J ,i" 

adequately defined and do~umented; any differences from cost 
estimates are r~:sdlved;· 't;:kpabili ty exist to meet the work 
authorization doCument 'reqUirements; and terms of the work 
authorization document are. acceptable. Projects/performing 
organizations are responsibl~i for ensuring that amendments to 
wOLk authorization . documents .' are conununicated to those functions 
affected by the aln~~dment .:,.; Records of these reviews shall be 
maintai ned. See NAVSURFWARCEt-:J'OIVCRANEINST 4855.3 . 

.. 

2.4 DESIGN AND IIY.ILO~ CONTROL. Projects/performing 
organizations assigned cje,sign and development tasks are 
responsible for prepariri.~L documented procedures to control and 
verify the design of pro~~cts to ensure that specific 
requirements are designf!~jinto the product/service and that other 
pertinent issues (including erivironmental concerns) are 
considered at the conce~t~al~~d:de~ign stages of the 
product/service. NAVSU~~ARCEN~IVCRANEINST 4855.2 provides 
guidance applicable to the control and verification ot the design 
of a product/setvi'ce l.ncrudin:g: 

~' ': , . .,.. '. ~T\'· .. ' ~~.: 
. ,", I,: .. 

a. Preparation Clf·.~esign and development plans that 
describe or refer~iii;:ei:-tli~':coiittols and responsibilities related 
to the design/deJe~.()pinep'e: 'actf\7l:ty including the assignment of 
qualified personn~.:ri' and"aqr9u:~,~'e resources. Updating the plan as 
the design evolves. . h __ . .f:L. 

b. Definin'g the ofg'anizational and technical interfaces 
between the different gr6ups'which input to the design process, 
and documenting, transmftting,';and regularly reviewing the 
necessary information. '(,.';., , . 

c . Identifying, l.'d6dumen~ing ,:and reviewing the' selection 
of design input require~e~ts relating to the product/service 
including applicable staf?tory and regulatory requirements. 
Resolving incomple,te, a~tguotis, or conflicting requirements with 
those responsibTe ;~or impc>,sing;these requirements. Taking into 
consideration the resultsCof any work authorization review 
activities. • 

'(~.\;:~ T~ r~'.,,: 

d. Documen~$rig a~4~xp;essing design output in terms that 
can be verified arid valid~:t~d¢:against design input requirements. 
Reviewing design output documents prior to release to ensure that 
the design output; meets the design input requirements; contains 
or makes reference' to acceptciu1ce criteria: and identifies thoRe 
characteristics of the ;~~~ign that are crucial to safe and proper 
functioning/use of the 'PJc?duct/service (e.g., operating, storage, 
handling, maintenance a~d'disposal requirements). 

e. Planning and:cc5:hductfng formal documented reviews of 
the design at appropria~~),stages. Ensuring that participants at 
the design reviews incldd~ representatives of all functions 

"...,'} ..... ~:~~ ~.~., 
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concerned with thp:~eSig~i st~ge being reviewed, as well as uther 
specialist personn~l. Mai~taining records of design reviews . 

. ' ~I \? t 

f. Performing design verifications at appropriate stages 
of the design to 'ensure :,~~at ,thE! design stage output meets the 
design stage input req~~r~ments. Recording design veritication 
measures. 

g. Performing design validation to ensure that the 
product/service conform~.-,t6 defined' user needs and/or 
requirements. . ~ 

',\ ";~J,,' 

h. Ident?Jfying, ~ocumenting, reviewing and approving by 
authorized personnel all gesig~ changes and modifications prior 
to their implementation. ' 

" . ," " '. "' .'. '.~ 

2.5 IICDlENTATION,AND DATA CINTJGL. Projects/performing 
organizations are'~'r,~spotis.!i~i~?f.or assuring that documents and 
data affecting thd' qualit9~,'6f~·their products/services and 
processes are cont~olled,~l)q managed, including distribution and 
changes, to maint~inpr6t~~~ £Qtegrity. Documents and data shall 
be reviewed and approveci,,:;,¥d~ ,,~a.equacy by authorized personnel 
prior to issue. A mas-te':t11s't'or equivalent document control 
procedure ~hall be est~blished and readily available to identify 
the current revision stilt~s,O~,c:iocuments and preclude the use of 
invalid and/or obso~e.te,tfi9'EuTT\etjt~ ~,~hese controls shall ensure 
that: (1) the pertinent','issues'bf appropriate documents are 
available at all locations where operations essential to the 
effective tunctiqn.ing of';the quality system are performedi (2) 
invalid and/or bbsol~Le,a6:t:tllnei'rits are promptly removed from all 
points of issue of!~s~,1oi~'dt6&rwisea99ured against unintended 
use; and (3) any 'obsolete documents retained for legal and/or 
knowledge preserva,tion putpos,es,. "are suitably identified. 
NAVSURFWARCENDIVd~E,IN~,IP:',-4.~ 5,~~~~ ;provides applicable requirements 
for the developmen,f;coi1"trc;>.r"a.nd, issuance of documents including 
the control of 'documents: dfCiext:ernalorigin. 

1.. ~.~~ .~:.;,,;.:: .. ~: ... ~':" 

2.6 rnCIlASOG. ~The SUl'~iy Di,t;ectorate coordinates purchasing 
of products/services. ," :,E!.foc;:ur~nlents are developed and 
administered in acco'rdance with-applicable Federal Acquisition 
Regulations (FAR) and' D&~en~e':FederalAcquisi tion Regulations 
Supplement (DFARS)as-d69~eht~q'fof,general procurements in the 
Acquisition Requestprep,ti'~4ti.on~:.Cfuid~ (.!lv<lilable on Crane 
Division's Intranet at~ttp':Ilintranet. crane.navy.mil/Libraryl 
CranesDocuments/arpguide.:pclt) "and for credi t card buys in the 
Government-Wide <CqIPffie:r:cii!J'"ll\l~{c;:hase Card Program Manual. Where 
appropriate and oils. author~z~,ti',,9Y' the FAR/DFAR, the above 
documents are ::Iupplement:;ed ):>y 'performing organization procedures 
to ensure that: .'. , . 

... :. '.~;.' ~ 1 ~ ,_-.:;: .. ' ":':"C ::t 
1 • f.;.' , , . ~:... . .. ;' :',' \.~ . 

a. Suppliert~of :p.Foq4c.t~l,services are evaluated and 
selected based on 'theJi'a~~t;it¥,to meet contract requirements 

, .2-7 
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including quality system .. and any spec 1- fie quality assurance 
requirements; and reco:r.d;:J;of acc;eptable contractors are 
established and maintained. The type and extent of controls over 
a contractor are defin~t;t~nd dependent upon the type of 
product/service, the imp~<;:.~ C?.f~t!te Pfoduct/service on the quality 
of the final product/se,v~ce and, where applicable, on quality 
audit reports and/or quall.ty records of previously demonstrated 
capability and performance of the contractor. 

'. 

b. Procurement documents shall contain data that clearly 
describes the product/service o£de£ed, including where 
applicable::: Ii;': 

(1) The type, clas~~I:.grade or other precise 
identification. ."".~ "; 

(2) The title or other positive Identification, 
applicable issues of spe!cfticat:ions~ drawings, process 
requirements, in5pectiotr~~institittions and other reI evant 
technical data includin§.~-'requirements for approval or 
qualification of produdilservice, procedures, process equipment 
and personnel. '. .,p\::~'~. . •. :." I .. ': 

rl'j"<: 
" ) 

• 

(3) The title, ::nliniber and issue of the quality system • 
standard to be ~t>plied. \'·~:Procurement documents shall be reviewed ~ 
and approved for adequacy of;the specified requirements prior to 
release. . .. ": .. ," : 

':'../: ' .. 
c. Where it is proposed to verify the procured 

product/service at ~he contra~tor's premises, verification 
arrangements and tne methc)d~:ofproduct release are to be included 
in the purchasing document '." 

d. Where specifie.q in work authorization docwnents, the 
customer or their repr~~'enta:t.ivo shall be a fforded the right to 
verify at the contractdr'.~ premrses and the performing 
organization's premiseaf,:tbat the procured product/service 
conforms to specified requirements. This verification shall not 
be used by the performih'g'organizatlon as evidence of effective 
control of quality by the .contractor. The verification by the 
customer does notabsolveT'.thc performing organization of its 
responsibility to~'provide"acceptable pr.oduct/service, nor does it 
preclude subsequent rej~ttion'by the customer. 

Z.7 CON'DOL OF C1JSIOMD SIJPPLIID/OnD MATIIIAL. Unless 
specified ot:.herwise:by·tl1e 'customer, ·customer-supplied material, 
from time of receipt unt'ilth~time it is consumed or transferred 
out of Crane Division, i5'~verified, stored and maintained in • 
accordance with the requirements and procedures defined by the " 
project/performing organi~ation. Items that are subsequently 
lost, damaged or otherwt5~ deemed unsuitable for use are recorded 

;.~: ~ ,\ 

": ., 
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and reported to the cust~Qin~;r;thr~ug~: ~ppllcable non-conforming 
product or corrective ac,t.ion'''process ... 

'''''1. 1 ·':'-1 't.i\ " 

2.. PUDUer IDIN'f)FICA'fIOI AND TlACEABILITI. Performing 
organizations are responsi:ple "for documentinq procedures for the 
identification of proc;iuct/rnate~ial from receipt and throughout 
production, testinq;,del'~very~nd installation, as applicable. 
Where traceability''is a requirement, the performinq organization 
establishes and mai'ntainsa'docUmented process for the unique 
identification of individual product/material or batches. 
Records of this idelltific~tion are maintained by the performing 
organization, as "defineqiby ~hE¥ir local procedures. 

Z ,9 PROCESS CON'l'llOL. ;'Crane D1:(11 s ion employs a process 
management approach toeii'sure that all processes - whether design 
and development, test and'", ,eval';lation, acquisition, manufacturing 
and repair, logistIcs s\.ip.,p'ort, '~in-se.rvice support, or 
administrative support,; .~re plilimed and developed to ensure that 
they are carried,out un:a~rcontr.olled conditions to meet customer 
requirements an:d,;'l=!xpectat'ion~. Performing organizations ensure 
that process outp\~ts arE!!¢'learly defined and processes are 
desiqned to satisfy eus't'om~!r· requirements. ' Key processes, as 
identified by the.p'er~ofm~n:g .~;'of9anization, are validated to 'prove 
process capability};: Pid6~ss \'validation is accomplished through 
demonstrations us~ng~l?perat:io6.~~ process personnel, documented 
procedures, facilities, eqtiipment and material. Validation 
includes, as appropriate, 'the'qualification of personnel, 
facilities, equip~ent and::docUmentation for the process. 
I?rocesses are revalidated;; wherl significant chanqes, as defined 
by the performing organ:i,zation" . occur in the process; based on 
the results of cllstomer'-complaillts;' and when process data 
indicates a degradationr'h, process effectivity or efficiency. 
Validation rec;:ords~re~~tnt~in1~ by ~.the perform~ng organization 
unless otherwl.se stl.pUl~t:l;!d'by the customer. Thl.s approach 
includes the use of con€rblled~onditions: 

.1.5;:': = - " .. ;"', '. 

a. Documertedproc~dures and criteria for workmanshi.p. 
',." 'j' .' .:. -:? ;~:'.~ . '.~-: -:.: .: .,' " . 

b. Knowled~eabl~ ~~~2~ualified personnel, as applicable. 
~ ~ _-'~':_ -.. L' ..... :.; •.. ' ... ~, "~. ~ 

c. Suitable~f.,elquipme'iit,. cit#d ' facilities. 
! ;'It. , .. ~.;;. ,-', ::". t·, F ~. 

d. ComplianC'e with B~fefence standards, codes, safety 
requirements, qualitypians ',or 'other applicable documented 
procedures. ',." -'. ',{;'.',: 

'. J>\:~ti. ~ "" .. 

e. Process measui~~~ ai'appropriate . 
. "'i.,t. ',", _;, 

2.10 INSPECTION AND nSmG~·::performing organizations are 
responsible for documenE:fp<j t:he \JnsFection and test processes 
used to ensure the qua~~t.,Y·,of:material throughout the processing 

"',, '!~ c.,J .. " ,",', , 
. l~~. 

2-9 
··'1" 



SENT BY: 
" 

2-24-.,0 .. ; 8: 19 ;EXPLOSIVE SCIENCE BR-! 4129214040;#20 

~ .:' 

NAVSURFWARCENDIVCRANEINST 48SS.1A 
15 JUN 1999 -, ._, '" 

stages. The use~,~l~·statt,~'ti~¢al:;methods, including sampling, is 
encouraged where \aflproprlate .,: 

. " 

2.10.1 Receiviag Iaspec~io.aad Testing. Performing 
organi zations shall ensuz:e.· tttat incoming products are not used 
until they have been insp¢ctedor otherwise verified as 
conforming to specified 'requirements. Verification of 
conformance to specified. requirements shall be in accordance with 
the quality plan and/or documented procedures. In determining 
the amount and nature of receiving inspection, consideration 
shall be given to the amount of . ,control exercised at the 
contractor's premises and the, recorded evidence of contormance 
provided. Where incoming product is released for urgent 
production purp~s.s prioito.verification, the product shall be 
positively identified a'nd;tecciided in order to permit immediate 
recall and replacement in .the event of nonconformity to specified 
requirements. ,." _ " 

I \ .. " '... -., ~.;... 

. . 

2.10.2 la-Process i:1ats,eCtiolil~ aJUI Test!ag. Performing 
organiza~ions shail inspe8~ra9d test the product as required by 
the quallty plan and/or' documented procedures. Products shall be 
held until the reguired· 'iils,pe~:tion and tests have been completed 
or the necessary 'r'eport.s,: !lave been received and verified. 

:! --- .. 

2.10.3 Piaal Iuspecti~'.aDd'test:iag. Performing organizations 
shall carry out all fin,~r'insp~ction and testing in accordance 
with the quality plan ahdibr documented procedures to complete 
the evidence of conformlin-te oftthe finished product to the 
specified requirements .rl"'The <quality 'plan and/or documented 
procedures forf.~na-l' in::.~ection :'and testing shall require that 
all specified in's'lrectioTls" ancL:tests, including those specified 
either on receipt J ofpi6dur.t'or in-process, have been carried out 
and that the results meet. the specified requirements. No product 
shall be dispatcheduntil~~lLactivities specified in the quality 
plan and/or docum7n.tedp,r9c,edures have been satisfactorily 
completed and the-;'a~sociat:~d gat a and documentation are available 
and authorized. :;'." .: 

: '" .,~ < •• ' 

2.10.4 Iaspectioa· and Te~t<.~c~rds. Records of inspections and 
tests shall be establishedand,·niaintained by the performing 
organization as evidence that ~he product has been inspected 
and/or tested. These ri~prc:ls 'shall clearly show whether the 
product has passed or f~i1edthc·inspections and/or tests 
according to defined acS~,Ptanc~ ~9ri 1;~r ia. Where the product 
fails to pass any inspe~t~on 'and/or tests, the procedures for 
control of nonconforrningproduct shall apply_ Records shall 
identify the in~p~~tion '~>uthority responsible for the release of 
product. " .. , 'j . 

" . .: 

.. J' ." .t.. ~ '.,. 

~ '. .,' " " 
(~.- ", 
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• 2.11 CODIOL OP INSPICJ'JON',; "IIIASUlING AD TIST EQUIPIIINT 

, 

• 

.1.:· ... _.-

2. 11.1 Ceneral. Proc~dh~es a'rid responsibilities for the 
_:.. .L c: . 

control, calibration ang.:.,maintenance of inspection, measuring and 
test equipment (including;' test software) used to demonstrate the 
conformance of product to.': specified" requirements are established 
and documented in NAVSURFWARCENDIVCRANEINST 4855.20. The 
~nlibration Laboratory manages, operates and maintains Crane 
Division'S calibration pJ;ogram.· Performing organizations are 
responsible for ensuring ~hat~alibration status of equipment is 
maintained as applicable. ., Where test soft~are or comparative 
references such as'test hard~arte are used as suitable forms of 
inspection, they shall be checked to pLove they are capable of 
verifying the acceptability of ,product, prior to release for use 
during production, installation or servicing; and, shall be 
reche~ked at prescribed intervals. The extent and frequericy of 
su7h checks shall.,be es~a:talish~~ an~ re~o~ds rnaintain~d as 
ev~dence of control. Wn~rethe ava~lab111ty of techn~cal data 
pertaining to the inspe:c.~Jon, measuring and test equipment is a 
specified requi.r.ement r :such data shall be made available, when 
required by the custome'f..'~ or customer's representative, for 
verification that the ih~~ctiQn, measuring and test equipment is 

" ." ' ",.". - y 

functionally adequate. ~:"'T" -
,. ~ .~ .. 

2.11.2 Coatrul , .. PJyceda~. Control of inspection, measuring and 
test equipment i's ':'achieve~"by: 

" : ." L ': : ... 

a. Determining the measurements to be made and the 
accuracy required;. cllnd sel;~ct'irig the appropriate inspection, 
measuring and test !'~quipment . t.hat is capable of the accuracy and 
precision necesBary~ " ;: 

~~.~ .(:~'.: 

b. Ident'ifying al'l''inSpection, measu.ring and test 
equipment that can' affe¢t tprodlie;t quality. 

, ':'1~~ .... ",' 
-'1 :" . 

c. Calibrating{c;tI}d adj'listing the inspection, measuring 
and test equipment at pr~'f;cribed intervals, or prior to use, 
against certified equipr!te~~ having a known valid relationship to 
internationally or n'atiG~ally' re'cogntzed standards. Where no 
such standards exist, tl}.e,basis used for calibration will be 
documented. 

. , .. ,,~, .. ~~; 
d. Defining the'prodess employed for the calibration of 

inspection, measur.ing and testeqlli pment including details of 
equipment type, uniq~ei idez1t~,f:~.~ati~n, ~ocation, freq~ency of 
checks, check method,' acceptance crl.ter1a and the act10n to be 
ta ken when result i3'. j.?J:r:e unsa'ti s facto ry . 

""3 .' . " .. 

e. Identifying irispection, measuring Clnd test equipment 
with suitable indi~ator oiJap~~6ved identification label/tag to 
show the calibratfon statu'§. - ' .. 

.j, 'c .' 
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f. Maintainingi\'8~:liB~al'ion records for inspection, 
measuring and test equip~~nt. 

:. ~ . 
. ', .. :" 

g. Ass~~~ing and ~oqumenting the validity of previous 
inspection and te'St reslllt's when inspection, measuring and test 
equipment is found to be out of calibration. 

h. Ensurillg,that the environmental conditions are 
suitable for the calibration, inspections, measurements and tests 
being carried out. ~~ ~ 

i. Ensuring-that;th~:handling,\ preservation and storage 
of inspection, measuring: ,<lnd test equipment is such that the 
accuracy and fi tnessiq-Fr,llse ,j:s maintained. 

,. -" .'. 't .. ~ . .1 ' .. : ••.. , .l. '. 

2.12 INSPICIION AND TEST STATUS. Performing organizations are 
responsible for document~I;lg tJ}e'~j.nsp~ction and test status of 
products. As a miriimUm:t.,Jl~li~"in5pectiort and test status of items 
in-process is identifiecf''by' means of a traveler (a document or 
record that accC:;>ll!{lani.es an9:c!~c;:.uments the status a product during 
the processing dYcJ,e~.:<C?J1\pl.~t;'ed travelers are maintained by the 
performing organizatl.()~ ta-~ :'c:iotq.mented. Products placed in the 
stock system or shipp~d"tc{;th~ ;end user are identified, as 

• 

appropriate, dS to ,their condition status. The condition status , 
~f ~erv~ceable. itE!~S :'{s::_~au~~en~*cated with an inspection, 
lnd1catl.On devl.Ce-br'by"ofh:~r documented means. See 
NAVSURFwARCENDIVCRANEINST 4855.6. 

2.13 CO~L o. NONCO~ID~~,{,PIIDotr. Performing organizations 
are responsl.ble for documentl.ng procedures for the 
identification, documentation;:'evaluation, segregation and 
disposition of nonconf,o,pning, product. The procedure or the 
applicable project/quali~¥-,plan 'identifies the authority for 
approving waivers,aevilitoiBnsl.and engineering change proposals. 
In general, these prc>C:eti!4~eS.includethe marking/tagging of 
products that fai1inspectiolias reject and segregating the 
nonconforming p'r'odu6t peHHi'ng'disposition. As appropriate, 
Material Review Bbards, ,,{~*,B'f)J-;~re e~tablished by the performing 
organization for the evall!ati'qirand disposition of nonconforming 
product. Disposit,iQn'bf iion~o~forming product may include: 
rework to meet th~:_~p~cif,~ecl,.:';E!quirements; accept with or without 
repair by concess~§t!; !r;egz::~9.~"f9r alternative applications; or, 
reject or scrap. If requib3·dbY the work authorization document, 
the proposed use 'or repair 6f'nbnconforming product shall be 
reported for concession,:t:9,.~l.l:e,'!~1,lstomer or customer's 
representative. The desctipt;'ion of the nonconformity that has 
been accepted and of repa-irsst-iall be recorded to denote the 
actual condition. Repa::tr~d"and/or reworked product shall be • 
reinspected in accordan9e-lwitti'the quality plan and/or documented _ 
procedures. j~~ , 

~:. t .} .. ": ~ ! . " : ,;":' ,~ ;.. ;., 

C; 
'"." ~ , 
""\ ' 
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2.14 COIIICTIVE'AND PIIVJNTJVI ACTION. Performing organizations 
are responsible foh .. estabiistling and maintaini.ng documented 
procedures for implementing ~orrective and preventive actions. 
Any action taken to elimil19-teilthe causes of actual or potential 
nonconformi ties shall be i:ojdie degree appropriate to the 
magnitude of the p'roblems,,~and conunensurate with the risks 
encountered. Therperformingorganizations shall implement and 
record any changes to the documented procedures T,p.sulting from 
corrective and preventfve action. 

2.14.1 Corrective Acti~D. Performing organizations are 
responsible for establisJ:;ling }~u1d' maintaining internal corrective 
action procedures for t~~(effective handling of customer 
concerns/complaints, progtict nonconformances, and in-process 
discrepancies. "'These procedures shall, also, identify the 
methods used to in:vestigate the cause of the complaint/ 
nonconformance/discrepancl'i th-e steps for determining corrective 
action to elimim~t'¥~'~ tlJe" caUse' 9.f the complaint/nonconformance/ 
discrepancy, andt'p¢ folrow-tip 'activity to ensure corrective 
action is taken alh'ct~: is effective. 
NAVSURFWARCENDIVCAANEINST '~'48 5? ~ 21 addresses the processing of 
incoming Product Quality DE!'~ibiency Reports. 
NAVSURFWARCENDIVCRANEINST:~118SS .2'2 defines the responsibilities 
and requirements for Pr.ot::~ssillgof Trouble and Failure Reports 
related to tasks perforrtt~d for 'Strategic Systems Programs. 

f • ,:: . ".0( 

2.14.2 Prevea~ive Acti~. Performing organizations are 
responsible for est~bli~~~~g a~~ ma!~taining procedures for 
preventive actions. Th~S'e-proce'dures shall identify the use of 
appropriate sources of information to detect, analyze and 
eliminate potential caus'~~ of nonconformances; the determination 
of the steps needed to d&al with any problems requi, ring 
preventive action~the initiation of preventive action and 
application of cOI,'lt~olstg.rell,sure that the action is effective; 
and, the means to- ensure that, relevant information on actions 
taken is submi ttei~;:j~or m~nage~ent review. 

t.I.1. .1 11" 

2.15 DANDLING. sToOGE,' ~A(!QGDG. PDSIRVAT~ON AND DELIVERY 
.. ' 

. " .-

2.15.1 Geaeral. : 'Perfor.mi,ng : brg,anizations are responsible for 
documenting and maintailil',i'ng procedures for the handling, storage, 
packaging, preservation;~~ndderlvery of products within their 
scope of operations. 

2.15.2 lanclliag. Hand~in~ methods ;t,o prevent damage and 
deterioration are imple~en.ted as required. ~lectrostatic 
Discharge (ESD) handlin(J.<~nd precautions are documented in 
NAVSURFWARCENDIVCRANEINST4855.10. NAVSURFWARCENDIVINST 4855.19 
provides require'~ents fo~ ;controlling certain materials from 
exposure to mercury. ' , 

:; , 
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2.15.3 Storage.: When required, special provisions are 
established and implemented.' E.g., ESD sensitive items (see 
NAVSURFWARCENDIVCRANEINST-4855.iO), limited life items (see 
NAVSURFWARCENOIVCRANEINST 4855.4) and items requiring 
envirorunental controls ~.:'. 

2.15.4 Packaging. " Packaging and marking or products is 
performed in accordance with customer requirements and applicable 
military/commercial standards/practices. 

2.15.5 Preservation. Appropriate methods or best commercial 
practices as identified by: customer requirements or appropriate 
military/commercial standard~'for the preservation and 
segregation are emp,loyecL·fQr· the performing organization' 5 

~ i •• .\1 ." '.' . ~.' '. "' 

products.. . 

2.15.6 Delivery. .Apprqpr:iat.~.:,controls are employed to protect 
the quality of products "fqllowing final inspection and 
acceptance. Wher~ app~.j;9~bl~, "~hese controls extend to include 
delivery to destinati'on:.'·~ < .... 

\; ,~ : ::. ;, 

2.16 CONTROL OP QUALITY RECORDS. Objective evidence of 
performance is estal:.>ltsl;!e.¢,an.d.waintained by the performing .. 
organization to demonstrate quat.ity~~chievement, to assess ~ 
quality improvement PI:09~~s~h':t:or analysis of trends, and to ~ 
identify the need fot~d~:~ff.6tiven~ss of corrective and 
preventive action,~ _ Pez:t:o..rmjJ'l.g .. organizations shall establish and 
maintain document~a proC'eautes.f6r the identification, 
collection, indeiing;: a'c;:c~ss; "'filing, storage, maintenance and 
disposition of qu~litY'~~d6~dsjlsee 
NAVSURFWARCENDIVeiU\NEtNST ':5216:'1, Correspondence Manual, for 
general guidance). Pertinent quality records from contractors 
shall also be an element of this data. Quality records shall be 
legible. The records>sh~'~J::.:~e _>~tored and retained in such a way 
that they are readily'retr:ievable in "facilities that provide a 
suitable environment t·o,l.p.ievent : damage or deterioration and to 
prevent loss. Retention.timesof quality records shall be 
p.st~blished and recorde,9. _: If required by the work authorization 
document, quality recor~s~shall be made' available for evaluation 
by the customer or bust6n.\~·r' 5, 'lfsprese.ntative for an agreed 
period. Appendix C prc:iii:.des'~'a"ll.stirig 'of quality records 
required by ISO 9001,·· responsibility for their maintenance and. 
minimum retention periodg~'··· .... ;._'.: ,.' 

"JI .': .:.' : •• : i': ,_ ;"n. ,; >.,' 

2.17 INTIINAL QUAin'Y .:EVALUAIlGNS. 'Internal quality 
evaluations, incfli9i~g, ·b.cit.tl::Qu~l,ity·Systern Evaluations and 
directorate level:~;~!c:l1..u;~.tl9~S'/~re conducted to assess the 
implementation and"'effectivene;~~: of the Quality System, to assess • 
compliance of operations 'b:);gov~rning requirements, and to 
identify opportunities :forhmprovement. Procedures for the 
planning, performance, . do~,~~~:~~(:i'tion, reporting and follow-up of 
quali ty evaluatioti's are .:d6'cumented in 

r .... ~1 , .. ~,_. \ . " 

J_::i. . : ..'~ :-14 
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NAVSURFWARCENDIVCRANEINST ~855.12. QMO,is responsible for 
coordinating corporate le~er"qualiti'evaiuations and schedules 
these evaluations based on the status and importance of the 
activity to be audited and customer requirements. Personnel 
assigned to perform the evaluations are independent of the 
activities being evaluated. The results of the evaluation are 
recorded and brought to the attention of personnel having 
responsibility for the activity evaluated. Management personnel 
are responsible for seeing that timely corrective action is taken 
on the deficiencies identified during the evaluation. Follow-up 
activities are conducted to verify and record the implementation 
and effectiveness of-·:~orrecti)v~:: action taken. Performing 
organizations conduct internal evaluations to identify 
opportunities for improvement. 

2.18 TRAINING. Skill requirements' for personnel performing 
services that directly ~tfectit~e quality of products are 
documented by the perfd~II.!i§c.ri9~ganization either by individual or 
job title/classific~tiort;'~Fpr-ipecifi6 tasks requiring 
specialized skills/ p~!:saHnt\!:(:aie qua:lified on the basis of 
appropriate educati6n:~ trainirig' and/or experience, as required. 
'fraining records'-'ar'e: inaiR~aih~.d·by the performing organization. 

\ ~ ;.'~ ~ - :.~...; . ' , 

2.19 SEBVICING.~bt ":~pPfic'§;bie' l:.o this scope . 
'. •. \.: ,.~ .... ', i.. •. _. .' .1. • 

2.20' STATISTICAL' TEtDIQiJiSh '-. r 
~''':'::; ~ . .;. ::::'.\, ', .. 1.. ';- ... ~ .. :\..~ : .. ~. 

2.20. 1 Ideatific.t.~iI,:~f,~.~J::;. When applicable I performing 
organizations iden1;:ify"i"n .. ·.the'ir .. quality plan the statistical 
techniques requir:ed forest.ablishing, controlling and verifying 
process capabilities and' product characteristics. 

2.20.2 ProcedwIres. whefe 'st~tisti9al techniques are required, 
pet'forming organizationls' 'es'tabl1:sh and maintain documented 
proc7<;iu~es to imp~ement:n~nd.qon~fol~~he application of the 
stat~st~cal techn~ques .:<.~,.,.; .. ! . 

. ...... • " . ,_ ',J.' . 

;. ' .. ~:. . 
.... 1 ••• ; 

'" ,_ ..•• ;- I- i •. ~.~ . '.: n ,..:.. .~. 
;~ t '. 

. : I . ~ .• ; .:.~ .; . 

;;}-, f: .... 1', 

'-:':' 
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APPENDIX A

A'PLICABL~ QUALITY SISTIB DOCUMENTS

PAIAGIAPR QUALIT! SYSTD DOCUIIEITS
2.1 Management Respons:j.·bili ty Documented in this i.nstruction.

--

2.2 Quality System .Documented in this instruction.

2.3 Work Authorization Review 4855.3

2.4 Design and. Development ,:; .. 4855.2
Control

.. :', . I, • (.~ ,' ..

2.5 Documentation and Data 4855.8
Control
2.6 purchasing Documented in Supply Directorate

h.:·P ..::,
Acquisition Request PrepaJ:'ation
,·Guide and Government-Wide
Conunercial Purchase Card Program

~ ~.~ .'j :' .~ f

... ·Manual.
2.7 Control of Customer' See Note l.
Supplied/Owned Materia};" .. .._. .- ..._... ~ ..... -, ~. ~~.,

2.8 Product Identifica1:Wn-.····- ··,See ·Note l.
: "

" \",

and Traceability .,,~ ... ~ . . ·-.i " .

2.9 Process Control
. _....

• ¥ ...

4855, 18• f'

2.10 Inspection ani;! Te.st.lYlq .. ". -See'Note l.

2.11 Control of";rris "'ecY'- -n·· ........ ..
4855~20" ;..P;"':"~":

Measuring and Test Equipment ."
2.12 Inspet:lion ·anci";: Te'~t.·~~: - ._.,- '4855.6
Status
2.13 Control of 'N'cinc'ori"fo'rrning- , 'See~ote 1.
Product
2.14 Corrective and . "/' 4855.12, 4855.21, 4855.22
Preventive Action
2.15 Handling, Storage, ~ ..
Packaging, Preservation'~arid...._- 4855.4, 4855.10, 4855.19
Delivery .... ..' .- .. .. '.,

2.16 Control of Quality -;;.~: . ". "- - . ;Documented in this instruction.
Records I • ~ ~

2.17 Internal Quality .. --... . ..
.,"485.5,.• 12

Evaluations .. , .. .....- ._.. ~. -.~ .......- ..- - ...... ' .,. .' ..

2.18 Training .'.. _'.':"·.·.:·:···,i '. ,See Note l.
..._-- .. - ___ • __ • 0,_'" .• _~._ .~

2.19 Servicing '. :.::\':. ..,;..l.""':....:1,.".. 'Not applicable to this scope.
"r f r- i.", ' '"; :':. ~.:.. r; -:,~.

2.20 Statistical.t'.e.chriiqu.es .. .. See Note 1.

____ •• _ .. __.. ~ .. _.,._., ....... _.J.

Notes: 1. To be: :d~"~16'~~~;{~·~:as:,appl.icable, by the performing
organization in complia-nce.-wtt-h-.;ISO 9001 requirements.

i
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•
NAVSURFWARCENDIVCRANEINST4855.2

NAVSURFWARCENDTVCRANEINST'4855.3

NAVSURFWARCENDIVCRANEINST 4855.4

NAVSURFWARCENDIVCAANS'IN~'l':485i5,~J)

NAVSURFWARCENDIVCRANEINST 4:855'.8

'I.' :. ': " . '. '.' :,
,',. ,..,:,

NAVSURFWARCENDIVCRANF.INST 4855.10
,. L

NAVSURFWARCENDIVCRANEINST 4855.12

Design and Development Quality
Requirements and Guidelines

Work Authorization Document
Review

Shelf Life Management

Inspection Indication Devices
and Material Identification

Technical Documentation
Development, Control and
Issuance

Electrostatic Discharge (ESD)
Control Program
, ':.

Quality Evaluation Program
.....,.f'··, '. _" "'-r' ; ,w •

NAVSURFWARCENDIVcAANETNS~ 4'85'5' ~'18

NAVSURFWARCENDIVINST 4855.19
\ :.'. -', ;1 .

.' .... ';.' ;. , : .-', ',' -' ..

::'(n.:· . "" . ~ ,-:. . : .(.. ... ",', ".'

Soldering Program •

Identification and Control
Systems for Mercury Free, MIC
Level I (Non-Nuclear) and
Subsafe Materials

NAVSURFWARCENDIVCRANEINST 4855.20. .... .. .
, -..:.,'.

NAVSURFWARCENDIVINST 4855,21

NAVSURFWARCENDIVCRANEINST' 4855',' 22
, .... "

( .
'''--" .

. : '. .

'..~'"

Calibration Program

Incoming Product Quality
Deficiency Reports

Strategic Weapon System
Trouble and Failure Report
Program

•
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APPINDII B

.;, ',; : : .!". ', .., :r;~' . ~ .

(- Commander ;Division QFP--------------
Executive --------------
Oirector QMO

.....
I - I

! ;, ISenior ., ,--
I

Management
I

-l I
I
I

~-
I

Directorate Directorate
Directors '. QFP

I " ti... .... . •...

Division QT

I----~,'-

......-•. '1

Performing
Organizationl

Business

~'"
Department' ._, ,
~nagers

I'-----_., .

~L-.
;

Branch ~ \:
Managers'

....;.- '-.
~~ .....:.•.

::

,:::.....:-:1:,

! .- - ....
I ;.-~=-=------.

Project
Managers'"

... ~'~

* Project Managers may be
appointed at any of the
indicated organizational

,levels.

I
Typical

Directorate
st:ructure
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APPENDII C 

LIST "OF Q1IALITY IICOIDS 

Minimum 

TYEe of Record Maintained B~ Retention 
Period 

Management Review Quality 3 years 
Minutes/Briefings Management Office 
Funding DocUment : ~ ., 

Funds 7 years 
Acceptance/ Non-Acceptance Administrators 
Form 
Design Review/Verification Performing TBD* 
Records Organization 
Acceptable Subcontr'actors Performing TBD 

.- ...• , Organization 
Records of Lost/Stolen Performing TBD 
Customer-Supplied Product Organizations 
IdentificatioIl'and ". Performing TBD 
Traceability Records Organization 
Certifications-of Performing TaO 
Personne]" Equi~~ent & Organization 
Processes 
Inspect~on: and :rest .. · ·~·c Performing TBD 
Records'

y
;:;: ., Organization 

Inspection, Measuring and Calibration TBD 
Test Equipment Catib-r.ation Laboratory/ 
Records Equipment 

-.. - ~-~. -, -.. custodians 
Records of Notrc6nforming Performing TBD 
Material ~:,~-- Organization 
Corrective Actfbn Records Performing TBD 

L : ·;:,1 organization ....... -- -. --. - -
~roduct Quality ~''peficiency Fleet Liaison TBD 
Reports .- ' .... Office --"(," 

SSP Trouble Failure .' SSP related TBD 
Reports . ~: . 

Performing 
.. _- Organizations 

. , 

( . . :.1 ~, ~ .~~ . 

,,' .. , t .. ' J' .. ',. 
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Paragraph Minimum
Number Type of Record Maintained By Retention

Period

\
2.17 Evaluation Schedule Quality 2 years

Management Office
2.17 Records of Internal and Quality 2 years

External Quality System Management Office
Evaluation Results and

• Ii'ollow-up Actions
,~

~.18 Training Records Inunediate TBD
.. , .::., '\., Supervisor. ~

..' \ ~. ~-...

*Tab '-. To Be Determineckby ·it.'he, .responsible organization.
"

Note~ These are the minimum re~ords to be maintained as
identified by ISO' ··~rO-OY.~~-· _·· .•._.. ,.4. - ••.... -

,. i... \~.~, ~ ,_;~" ,1':~ ....

:,. , ~; ... j" ,';

. ~; :'..' fl . ..
..~ .... "'~"......, ' .. ~. .... "..~.

. '- ". \..,..... ;"

..
'....

". _ '.
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DEPARTMEt-.lTOF THE NAVY
cRANE DIVISION

NAVAl SURFACE WARFARE CENTER

300 HIGHWAY 361

CRANE. INDIANA .7522.sOoo . IN REPLY REFER TO:

NAVSURFWARCENDIVINST S090.2B
09S

10 SEP 1999
NAVSURFWARCENDIV INSTRUCTION S090.2B

From:

Subj:

Commander

HAZARDOUS WASTE MANAGEMENT PLAN

•

Ref: (a)

(b)

(c)

(d)

(e)

(f)

(g)

(h)

(i)

(j )
( k)

OPNAVINST S090.1B, CH-1, Environmental and
Natural Resources Program Manual (NOTAL)
OPNAVINST 4110.2, Hazardous Material Control and
Management (NOTAL)
40 CFR 261-270
40 CFR 279, Standards for the Management of used
Oil
NAVSURFWARCENDIVINST S090.6 Hazardous Materials
Control and Management Program
NAVSEA OP S Volume 1 Sixth Revision, Ammunition
and Explosives Ashore Safety Regulations for
Handling, Storing, Production, Renovation and
Shipping.
NAVSURFWARCENDIVINST S090.SA, Oil and Hazardous
Substances Spill Contingency Plan.
AR 200-1, Environmental Protection and
Enhancement.
49 CFR 171-179, Department of Transportation
Hazardous Material Regulations.
2 9. CFR 1910. 12 0
NSWC Crane Division Pollution Prevention Plan,
June"1999

Encl: (1) Hazardous Waste Management Plan Definitions and
Acronyms

(2) Hazardous Waste Management Plan for
NAVSURFWARCENDIV Crane

1. Purpose. To state the Crane Division, Naval Surface
Warfare Center (NAVSURFWARCENDIV Crane) policy for the
management and minimization of hazardous wastes in accordance
with references (a) through (k).



NAVSURFWARCENDIVINST 5090.2B

2. Cancellation. NAVSURFWARCENDIVINST 5090.2A Hazardous Waste ~
Management Plan, 25 July 1994. This instruction shall be .
effective ninety (90) days from the date of signature.

3. Definitions. Definitions for the purpose of this
instruction are found in enclosure (1).

4. Discussion. NAVSURFWARCENDIV Crane and its Tenant
Activities generate a significant amount of hazardous waste
annually. This includes solvent" wastes such as degreasers,
cleaners, and thinners, as well as reactive wastes and by
products from explosive operations. This plan incorporates
options available to Crane organizations to minimize hazardous
wastes and to eliminate spent solvent wastes in accordance with
references (a) through (k). Solvent degreasing tanks and
equipment are available through a solvent rental program. This
program includes solvent removal and replacement on schedules
that are determined by the amount of use. The solvents are much
less toxic than many of those frequently used in the past. The
spent solvents are recycled. A rag rental program has been made
available through a contract administered by the Supply
Directorate. This program will provide quality shop towels that
are laundered and exchanged to avoid disposal. The regulatory •
requirements for hazardous waste minimization combined with the . I

increasing costs and limited means of disposal of hazardous
wastes has created a need to redirect our actions and operations
in order to maintain regulatory compliance. Furthermore, due to
the decreasing Department of Defense (DOD) workforce, but
continued operational levels at Crane, new policy is needed to
ensure adequate protection of natural resources.

5. Scope. This instruction applies to NAVSURFWARCENDIV Crane,
all Tenant Activities and Contractors. This instruction does
not apply to Crane detachments at Fallbrook or Hawthorne.

6. Policy

a. The guidelines in this instruction will be followed to
assure Crane's compliance with regulations set forth in
references (a) through (k). Specific pOlicy guidance on
minimization, prepared by Public Works Directorate Pollution
Prevention Office (PPO), is provided in reference (k).

b. Federal and State regulations govern all aspects of
hazardous waste management (handling, containerization,
labeling, storage, transportation, treatment, disposal,
minimization, etc.) to monitor the wastes from cradle to grave.

2
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Crane's policy directly ref~~cts this concept and is tightly
coupled with requirements" foi,"minim{zln;ci hazardous waste as well
as for eliminating the disposal of used solvents. Emphasis is
to be put on tightly controlling the procurement of hazardous
materials in amounts no greater than will be necessary to
complete or sustain programs and projects. The Supply
Directorate has made many changes in procurement procedure that
greatly enhance their ability to accommodate the hazardous
material program. This includes a strong shelf life management
program. The Supply Directorate and the PPO are working to
determine specific user preferred brands of hazardous materials.
This could enable the Supply Directorate to reduce the very
large number of active Material Safety Data Sheets (MSDS) that
are maintained.

c. The substitution of non-hazardous or less hazardous
chemicals in Crane processes must be given highest priority.
Hazardous material requisitions for materials that are not on
the Authorized Use List (AUL) are screened by PPo. PPO will
require that alternative products already on the AUL be
evaluated as a substitution. Justification to add new products
to the AUL will be required. Special considerations must be
given to planning. The procurement of the hazardous materials
needed to support operations should be carefully planned to
avoid having excess chemicals. Operations will be designed to
eliminate or reduce the use of hazardous chemicals. Dry
processes will be selected over those that generate volumes of
hazardous waste contaminated water or liquid chemical wastes.
Recycling and reclamation of spent solvents will be practiced.
Minimization methods will be employed in all processes.

7. Action

a. All Directors and Heads of Tenant Activities shall:

(1) Ensure that the policy guidelines prescribed in
this instruction are followed.

(2) Advise all personnel involved in any aspect of
hazardous waste management of Crane policy requirements as they
are promulgated.

(3) Ensure that all personnel involved in any aspect
of hazardous waste management attend appropriate hazardous waste
management training courses, include' applicable hazardous waste
assignments in the position descriptions of pertinent personnel,
and maintain the names of employees who work with hazardous

3
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waste along with appropriate documentation concerning their ~
training. Copies of this documentation should be forwarded, .
upon completion of training, to the Environmental Protection
Department and kept current when personnel assignments change~

This documentation will be inspected annually in October.

b. PPO shall: coordinate the hazardous waste minimization
efforts of NAVSURFWARCENDIV Crane as well as authorizing the
Hazardous Waste Minimization Plan required by references (a),
(b), (e) and (k).

c. The Environmental 'Protection Department shall:
administer the hazardous waste management program for
NAVSURFWARCENDIV Crane. This includes updating policy as new
State and Federal regulations are promulgated, and enforcing
policy guidelines to attain compliance with all pertinent .
regulations and DOD requirements. Create training regulations
for the Environmental Protection Department in accordance with
references (a), (c), (d) and (j).

d. The Occupational Safety and Health Department shall:
provide training to NAVSURFWARCENDIV Crane employees as required
by this directive, and to meet the requirements of references ~

(a), (b) and(f).W'

8. Reports. The Environmental Protection Department is
responsible for the preparation of:

a. Hazardous Waste Annual Report to be submitted to Naval
Facilities Engineering Services Center.

b. United States Environmental Protection Agency (USEPA)
Hazardous Waste Biennial Report. This report is submitted to
IDEM as authorized by the USEPA to administrator this RCRA
requirement.

c. Any reporting requirements established per the
USEPA/IDEM Hazardous Waste Part B Permit.

d. The Environmental Protection Department will review
this instruction annually to ensure it is complete, current and
updated as often as necessary to insure regulatory compliance.

e. Other reporting requirements are provided in the
Hazardous Waste Management Plan in enclosure (2).

~

4
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9. Forms. Several forms are used in the execution of
NAVSURFWARCENDIV Crane' s haz'~'rdous yj'aste'management program.

a. The following forms are available from the
Environmental Protection Department, at Building 3260, extension
1132, (The Environmental Protection Department will assist in
obtaining the necessary forms) :

(1) Central Storage Facility Log Sheet
(NAVSURFWARCENDIVCRANE 6280/5 (Rev. 6-25))

(2) Contaminated Scrap Manifest
(NAVSURFWARCENDIVCRANE 6280/4 (Rev. 6/99))

(3) Daily Inspection Log - Open Burning Areas at
Ammunition Burning Grounds
(NAVSURFWARCENDIVCRANE 5090/7 (Rev. 6/99))

(4) Daily Inspection Log - Sludge Burning Pans (SBP)
at Ammunition Burning Grounds
(NAVSURFWARCENDIVCRANE 5090/3 (Rev. 6/99))

(5) Environmental Protection Daily Inspection Log 
Demolition Range and Open Burning Areas
(NAVSURFWARCENDIVCRANE 5090/1 (Rev. 6/99))

(6) Environmental Protection Weekly Inspection Log 
Central Storage Facility
(NAVSURFWARCENDIVCRANE 5090/4 (Rev. 6/99))

(7) Hazardous Waste Generation Log
(NAVSURFWARCENDIVCRANE 6280/2 (Rev. 6-25))

(8) Hazardous Waste Profile Sheet
(NAVSURFWARCENDIVCRANE 6280/11 (Rev. 6/99))

(9) Hazardous Waste Program Control Record
(NAVSURFWARCENDIVCRANE 6260/6 (Rev. 6/99))

(10) Laboratory Waste Inventory
(NAVSURFWARCENDIVCRANE 6280/6 (Rev. 6/99))

(11) Solid and Hazardous Waste Site Inspection Log
(NAVSURFWARCENDIVCRANE 5090/2 (Rev. 6/99))

5
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(12) Waste Accumulation Site Weekly Inspection
Checklist
(NAVSURFWARCENDIVCRANE 6280/1 (Rev. 6-25))

b. Disposal Turn-in Document (DO 1348-1) is available
from Building 41 ASRS, Stock No. 0102LFl153800. The most
current version is to be used.

c. Ammunition Transfer Record DA 4508 (1 May 76) is
available from the Crane Army Ammunition Activity. The most
current version is to be used.

T.SCOTT WETTER

Distribution:
List AI-I, Cl
AFGE 1415
FMA
FOP 1581 Fil
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HAZARDOUS ·WASTE MANAGEMENT PLAN DEFINITIONS

1. At or Near the Point of Generation. The area where wastes
initially accumulate which is under the control of the operator
of the process generating the waste.

2. Code of Federal Regulations (CFR). The Code of Federal
Regulations (CFR) consists of 50 titles representing broad areas
subject to Federal regulation. All general and permanent
regulations published in the daily Federal Register by executive
agencies and departments of the Federal government appear in the
CFR, which is updated annually. All regulations issued by the
EPA under the subject heading "Protection of the Environment"
are codified in Title 40 of the CFR.

3. Combustible Liquid. A liquid having a flash point of 140°F
(37.8°C) or higher.

4. Container. Any portable device, in which a material is
stored, transported, treated, disposed of, or otherwise handled.

5. Contamination. Degradation as a result of human
activities, of natural water, air or soil quality to the extent
that its usefulness is impaired.

6. Contingency Plan. A document setting out an organized,
planned, and coordinated course of action to be followed in case
of a fire, explosion, or release of hazardous waste or hazardous
waste constituents that could threaten human health or the
environment.

7. Corrosive Material. As defined by DOT, a corrosive
material is a liquid or solid that causes visible destruction or
irreversible alterations to human skin tissue at the site of
contact. In the case of leakage from packaging, a corrosive
material is a liquid that has a severe corrosion rate on steel.

8. Corrosive Waste (Corrosivity). As defined by RCRA, an
aqueous waste that has a pH </=2.0 or >/=12.5, or has a
corrosion rate> 6.35mm (0.250 inch) per year at 55°C.

9. Dike. An embankment or ridge of either natural or man-made
materials used to prevent the movement of liquids, sludge,
solids, or other materials .

10. Discharge or Hazardous Waste Discharge. The accidental or
intentional spilling, leaking, pumping, pouring, emitting,
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emptying, or dumping ··of hazardous waste into or on any land or e
water.

11. Disposal. The discharge, deposit, injection, dumping,
spilling, leaking, or placing of any solid waste or hazardous
waste into or on any land or water so that such solid waste or
hazardous waste or any constituent thereof may enter the
environment or be emitted into the air or discharged into any
waters, including ground waters.

12. Disposal Facility. A facility or part of a facility at
which hazardous waste is intentionally placed into or on any
land or water, and at which waste will remain after closure:

13. Energetic Wastes. Pertains to.explosive and pyrotechnic
wastes. A waste is considered an energetic waste if it is a
reactive waste which:

(a) Is normally unstable and readily undergoes violent
change without detonating;

(b) Is capable of detonation or explosive reaction when
subjected to a strong initiating source or heated under
confinement; ie

(c) Is readily capable of detonation, explosive
decomposition or reaction at standard temperature and pressure;
or

(d) Is a forbidden explosive as defined in 49 CFR 173.51,
a Class A explosive as defined in 49 CFR 173.53, or a Class B
explosive as defined in 49 CFR 173.88.

14. Explosive Contaminated Materials (ECM). Materials that
have been in contact with explosives such as cardboard, floor
sweepings, rags, wood, spent time fuzes, functioned items and
metal, unless a significant amount of raw explosives are present
as to pose an explosive hazard. Since ECMs do not meet the EPA
definition of a reactive waste, .they will not be considered a
hazardous waste, and will be flashed at the Ammunition Burning
Grounds for safety reasons only.

15. Explosive Hazardous Waste (EHW) . A waste that exhibits the
characteristics of reactivity primarily due to the presence of
propellant, explosive or pyrotechnic components.

16. EPA Hazardous Waste Number. The number assigned by EPA to
each hazardous waste listed in part 261, subpart D, of 40 CFR, ·e·
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~ and to each characteristicidentified'in,part 261, subpart C, of
40 CFR.

17. Flammable Liquid. A liquid with a flash point below 100°F
(37.8°C) .

18. Flammable Solid. A solid which will ignite readily or,
under ordinary conditions, is liable to cause fires through
friction or retained heat from manufacturing or processing, and
which burn so vigorously that a serious transportation hazard
could be created.

19. Generator. Any person, by site, whose act or process
produces hazardous waste identified or listed in 40 CFR 261 or
whose act first causes a hazardous waste to become subject to
regulation.

20. Groundwater. Water below the land surface in a zone of
saturation,

~

~

21. Hazardous Material. Any material intended for use in a
process that is capable of producing adverse effects to human
health and/or the environment

22. Hazardous Waste. A waste, which because of quantity,
concentration, or physical, chemical, or infectious
characteristics as de~ined in 40 CFR 261 may:

(a) Cause, or significantly contribute to, an increase in
mortality or a serious irreversible, or incapacitating
reversible illness; or

(b) Pose a substantial present or potential hazard to
human health or the environment when improperly treated, stored,
transported, disposed of or otherwise managed.

23. Hazardous Waste Generator. Any person or operation whose
acts or process produces hazardous waste or whose act first
causes a hazardous waste to become subject to regulation.

24. Ignitability. A solid waste exhibits the characteri~tics

of ignitability (EPA Hazardous Waste Number D001) if a
representative sample of the waste has any of the following
properties:

(a) It is a liquid, other than an aqueous solution
containing less than 24 percent alcohol by volume and has flash
point less than 60°C (140°F), as determined by a Pensky-Martens
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closed Cup Tester, using the test method specified in ASTM ~
Standard 0-93-79 or 0-93-80 (incorporated by reference, see 40
CFR 260.11), or a Setaflash Closed Cup Tester, using the test
method specified in ASTM Standard 0-3278-78 (incorporated by
reference, see 40 CFR 260.11), or as determined by an equivalent
test method approved by the Administrator under procedures set
forth in 40 CFR 260.20 and 260.21.

(b) It is not a liquid and is capable, under standard
temperature and pressure, of causing fire through friction,
absorption of moisture or spontaneous chemical changes and, wh~n

ignited, burns vigorously and persistently that is creates a
hazard.

(c) It is an ignitable compressed gas as defined in 49 CFR
173.300 and as determined by the test methods described in that
regulation or equivalent test methods approved by the
Administrator under 40 CFR 260.20 and 260.21.

(d) It is an oxidizer as defined in 49 CFR 173.151.

25. Incompatible Waste. A hazardous waste which is unsuitable
for:

(a) Placement in a particular device or facility because
it may cause corrosion or decay of containment materials; or

(b) Commingling with another waste or material under
uncontrolled conditions because the commingling might produce
heat or pressure, fire or explosion, violent reaction, toxic
dusts, mists, fumes, or gases, or flammable fumes or gases.

26. Indiana Administrative Code (lAC). The rules adopted and
promulgated by the various state agencies that are published in
a multi-volume set, containing all the rules made by all the
agencies of Indiana State government.

27. Indiana Department of Environmental Management (IOEM). The
governing body in the State of Indiana that has been granted
authority, by the United States Environmental Protection Agency,
to regulate various environmental matters, such as hazard~us

waste.

28. Laboratory Waste. Up to five gallons of any mixture of
chemicals in known or approximate quantities that, after they
have been used for their original purpose, are no longer needed.
The classification of hazardous waste will apply when any of the •
characteristics described in the definition for hazardous waste
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• are applicable to th~mixture>andwhen it has been determined
that there is no further use or marketability for the materials.
This definition primarily applies to, but is not limited to,
analytical testing operations.

29. Management or Hazardous Waste Management. The systematic
control of the collection, source separation, storage,
transportation, processing, treatment, recovery, and disposal of
hazardous waste.

30. Material Safety Data Sheet (MSDS). A document required by.
29 CFR 1910.1200, that accompanies a product, providing the
handler with information on the compound's makeup, handling
instructions, and potential hazards.

31. Operator. The person responsible for the overall operation
of a facility/process.

•
32. Reactive Waste. A waste is considered reactive, as defined
by 40 CFR 261.22, if:

(a) It is normally unstable and readily undergoes violent
change without detonation;

(b) It reacts violently with water;

(c) It forms potentially explosive mixtures with water;

(d) When mixed with water, it generates toxic gases,
vapors or fumes in a quantity sufficient to present a danger to
human health or the environment;

(e) It is a cyanide or sulfide bearing waste, which when
exposed to pH conditions between 2 and 12.5, can generate toxic
gases, vapors or fumes in a quantity sufficient to present a
danger to· human health or the environment;

(f) It is capable of detonation or explosive reaction if
it is subjected to a strong initiating source or if heated under
confinement;

(g) It is readily capable of detonation or explosive
decomposition or reaction at standard temperature and pressure;
or

•
(h)

173.51,
Class B

It is a
a Class A
explosive

forbidden explosive as defined in 49 CFR
explosive as defined in 49 CFR 173.53, or a
qS defined in 49 CFR 173.88.
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33. Resource Conservation and Recovery Act (RCRA). The
Resource Conservation and Recovery Act (RCRA), which amended the
Solid Waste Disposal Act, regulates the management of solid
waste and hazardous waste. The Hazardous and Solid Waste
Amendments (HSWA) of 1984 amended RCRA to include the cleanup,
through corrective action, of releases of hazardous waste at
RCRA-regulated facilities. RCRA requires cradle-to-grave
management of hazardous waste through a record-keeping system
that requires the manifesting of hazardous waste shipments from
point of generation to ultimate disposal. Hazardous waste
treatment, storage, and disposal facilities are regulated
through the issuance of operating permits. RCRA provides that
EPA may delegate authority to States to regulate hazardous waste
under State law in lieu of RCRA. Irrespective of whether EPA
has delegated hazardous waste authority to a State, State
hazardous waste substantive and procedural requirements,
including the requirement to obtain State permits; are
applicable to Navy facilities under the Federal Facility
Compliance Act (FFCA).

34. Release. Includes spilling, leaking, pumping, pouring,
emitting, emptying, discharging, injecting, escaping, leaching,
dumping, or disposing into the environment (including the
abandonment or discarding of barrels, containers, and other
closed receptacles) of any hazardous substance. IDEM reporting
applies to releases that reach waterways, ditches and soil.
IDEM does not consider a release to blacktop or concrete to be a
spill if itaoes not run-off or penetrate, therefore reporting
is not required.

35. Run-off. Any rainwater, leachate, or other liquid that
drains over land from any part of a facility.

36. Run-on. Any rainwater, leachate, or other liquid that
drains over land onto any part of a facility.

37. Sludge. Any solid, semi-solid, or liquid waste generated
from a municipal, commercial, or industrial wastewater treatment
plant, water supply treatment plant, or air pollution control
facility exclusive of the treated effluent from a wastewater
treatment plant.

38. Storage. The holding of hazardous waste for a temporary
period, at the end of which the hazardous waste is treated,
disposed of, or stored elsewhere.

39. Transport Vehicle. A motor vehicle or rail car used for
the transportation of cargo by any mode.

•

.0
6 Enclosure (1)



e

·e·

e

NAVSURFWARCENDIVINST 5090.2B .

40. Transportation. ··The movement of hazardous waste by air,
rail highway, or water.

41. Transporter. A person engaged in the offsite
transportation of hazardous waste by air, rail, highway, or
water.

42. Treatment. Any method, technique, or process, including
neutralization, designed to change the physical, chemical, or
biological character or composition of any hazardous waste so as
to neutralize such waste, or so as to recover energy or materi~l

resources from the waste, or so as to render such waste non
hazardous, or less hazardous; safer to transport, store, or
dispose of; or make amenable for recovery, make amenable for
storage, or reduced in volume.
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ACRONYMS •
ABG
AUL
CAAA
CERCLA

CFCs
CFR
CSF
CWA
DEMO
DOD
DOT
DRMO
EPCRA

FFCA
HM
HSWA
HWPS
lAC
IDEM
LDR
MSDS
NSN
NSWC-WSNO
OB/OD
PAT
PPO
RCRA
RQ
SARA
TSD
USEPA

Ammunition Burning Ground
Authorized Use List
Crane Army Ammunition Activity
Comprehensive Environmental Response,
Compensation and Liability Act
Chlorofluorocarbons
Code of Federal Regulations
Central Storage Facility
Clean Water Act
Demolition Range
Department of Defense
Department of Transportation
Defense Reutilization and Marketing Office
Emergency Planning and Community Right-to
Know Act
Federal Facility Compliance Act
Hazardous Material
Hazardous and Solid Waste Amendments
Hazardous Waste Profile Sheet
Indiana Administrative Code
Indiana Department Environmental Management
Land Disposal Restrictions
Material Safety Data Sheet
National Stock Number
NSWC Waste Stream Number
Open Burn/Open Detonation
Process Action Teams
Pollution Prevention Office
Resource Conservation and Recovery Act
Reportable Quantity
Superfund Amendments and Reauthorization
Treatment, Storage and Disposal
United States Environmental Protection
Agency

•
8 Enclosure (1)



•

•

;"" NAVSURFWARCENDIVINST 5090. 2B ..

HAZARDOUS WASTE MANAGEMENT PLAN

CRANE DIVISION, NAVAL SURFACE WARFARE CENTER

CRANE, INDIANA 47522-5009

AMENDED AUGUST, 1999

Enclosure (2)



·'
SECTION

1.1

1.2

1.3

NAVSURFWARCENDIVINST 5090.2B

TABLE OF CONTENTS

TITLE

Application for Hazardous Waste Generation Approval

Waste Accumulation Site Management Plans

Management of Laboratory Hazardous Wastes and
Potentially Usable Unwanted Materials

PAGE

1-1

1-4

1-8

1.4

1.5

1.6

2.1

2.2.' 2.3

2.4

2.5

2.6

2.7

2.8

•

Management of Energetic Wastes and Residue

Management of Batteries

General Container Requirements

Transportation

Building 2993 Permitted Central Storage Facility (CSF)

Permitted Treatment Facilities

Training

Reporting artd Recordkeeping

Hazardous Waste Analysis Plan and Land Disposal
Restriction Requirements

Hazardous Waste Contingency Plan

Hazardous Waste Minimization Plan (HAZMIN Plan)

1-9

1-14

1-15

2-1

2-2

,2- 3

2-3

2-6

2-6

2-7

2-7

1. Enclosure (2)



NAVSURFWARCENDIVINST 5090.28

•SECTION APPENDICES PAGE

Appendix 1 Specific Federal Regulations, including: 40 CFR
261.21-.24, 40 CFR 261.31-.33(e)

A-I

Hazardous Waste Profile Sheet (HWPS) A-2

Contaminated Scrap Manifest Form A-8

Explosive Hazardous Waste Scrap Label A-6

Explosive Hazardous Waste Site Rules Sign A-7

A-9Spent Munitions Items Sign

Waste Accumulation Site Weekly Inspection Checklist A-3

Checklist for Explosive Hazardous Waste Management, A-5
Type I-X Accumulation Area

Laboratory Waste Inventory' Form A-4

Appendix 2

Appendix 3

Appendix 4

Appendix 5

Appendix 6

Appendix 7

Appendix 8

Appendix 9

Appendix 10 OP 5 Items Awaiting Safety Flashing Label A-I"

Appendix 11 Defense Logistics Agency Hazardous Waste Profile
Sheet

A-II

Appendix 12 Hazardous Waste Label

Appendix 13 Hazardous Waste Generation Log

Appendix 14 Non-Regulated Waste Label

Appendix 15 Hazardous Waste Program Control Record

Appendix 16 Central Storage Facility Log Sheet

Appendix 17 Central Storage Facility Weekly Inspection Log

A-12

A-13

A-14

A-IS

A-16

A-17

SECTION FIGURES PAGE

Figure 1 Guide to determine if waste is hazardous 1-2

ii Enclosure (2)



••

•

1.1 APPLICATION FOR HAZARDOUS WASTE GENERATION APPROVAL

1.1.1. Any operation of NAVSURFWARCENDIV Crane using
hazardous materials must be evaluated to determine if the
process will result in the generation of solid or hazardous
waste (Specific Federal Regulations can be found in Appendix 1) .
If it has been determined that a waste will be generated,
careful consideration of the processes involved should produce
an approximation of the amount of waste to be generated.

1.1.2. The following flow diagram (Figure 1) on page 1-2
should be used as a guide to determine whether the waste will be
classified as "hazardous." If, after careful review of this
diagram, it is determined that the process residue or waste may
be hazardous, then the generating code or activity must complete
Section 1 of the Hazardous Waste Profile Sheet (HWPS), found in
Appendix 2, and return it to the Environmental Protection
Department (EPD). Blank copies of the HWPS should be obtained
from the EPD, B-3260 by calling 854-1132. The EPD staff will
assist in the preparation of Section 1, upon request.

1.1.3. With the information provided in Section 1 of the
HWPS, the EPD staff will evaluate and characterize the
material(s) involved and complete Sections 2 and 3.

1.1.4. A completed copy of the HWPS will be returned to
the originator. A NAVSURFWARCENDIV Crane Waste Stream Number
(NSWC-WSNO) will be recorded at the top of the HWPS, and again
in Section 3. This number will be unique to the waste stream
listed in Section 1, as well as to the code or activity
providing the information. Absolutely no changes or
modifications are to be made in the composition of the waste
material without notification to the EPD. If processes or
material changes occur, then a new HWPS must be completed. The
EPD should be contacted immediately regarding changes that have
occurred, along with the NSWC-WSNO that was affected.

1.1.5. If the waste has been determined to be hazardous,
the information found in Section ,3 of the HWPS will be used to
properly complete the container labeling requirements found in
section 1.6.4 .
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Figure 1. Guide to determine if waste is hazardous. •
I Process/Activity I

Generated Chemical Haterial
(New or Used)

Liquids, Semi-Liquids, Semi
Solids, Contained Gases, Solids

Recycle:
Use. Reuse,
Reclamation

NOTA SOLID
WASTE

Discard:
Disposal,

Incineration,
n~.__ ': __

I SOLID WASTE I
~r---I. II---'~

Yes

Excess
Chemical

Being
Discarded

Check P&U Listing
40 CFR 261.33

(see Appendix 1)

No

Material
resulting from
the Use of a
Chemical/Raw

Check F&K Listings (40
CFR 261.31 and 261.32)

(see Appendix 1)

No Yes

Test for Characteristics (See Appendix 1)
Ignitability (40 CFR 261.21)
corrosivity (40 CFR 261.22)
Reactivity (40 CFR 261.23)
Toxicity (40 CFR 261.24)

Are There Any Legitimate
Recycling Alternatives that

will be applied to This
Material?

NO

I NOT HAZARDOUS WASTE I

NO I
•

HAZARDOUS
WASTE

I YES.. "

I YES

•
Material EXEMPT

from Ha'zardous
Waste Regulations ,.
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NOTE.

Placing hazardous waste labels on containers without
the profiling process is strictly prohibited.
Absolutely no hazardous waste labels will be placed on
containers unless this process has been completed or
an EPD Representative has made· the determination and
provided special instructions.

With this in mind, as soon as it has been determined that a
hazardous material will be used in a process, and prior to
generation, the profiling process should be initiated. In
addition, if a process does not use a hazardous material, but
involves mechanical removal of components that become wastes,
then the generator would also need to initiate profiling.

1.1.6. The EPD will provide the generator with a uniform
logbook for record-keeping and site management. The operator of
each hazardous waste generating process will provide the
following equipment and items,· in order to comply with 40 CFR
265.32 -. 34. The EPD will be available, upon request, to offer
assistance with these requirements:

1.1.6.1. Required Equipment: All facilities must be
equipped with the following, unless hazards posed by the waste
handled at the facility do not specifically require a particular
kind of equipment.listed below:

a. An internal communications or alarm system,
capable of providing immediate emergency instruction (voice or
signal) to facility personnel;

b. A device, such as a telephone or a hand-held
two-way radio, capable of summoning emergency assistance from
NSWC police and fire departments. This device should be
immediately available at the scene of operations;

c. Portable fire extinguisher(s), fire control
equipment (including special extinguishing equipment, such as
that using foam, inert gas, or dry chemicals), spill cont~ol

equipment, and decontamination equipment; and

d. Water at an adequate volume and pressur~ to
supply water hose streams, foam producing equipment, automatic
sprinklers, or water spray systems .
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1.1.6.2. Testing and Maintenance of Equipment:
Facility communications or alarm systems, fire protection, spill·
control, and decontamination equipment, where required, must· be
tested and maintained, as necessary, to assure proper operation
in time of emergency.

1.1.6.3. Access to Communications or Alar.m Systems:
Whenever hazardous waste is being poured, mixed, spread, or
otherwise handled, all personnel involved in the operation must
have. immediate access to an internal alarm or emergency
communication device, either directly or through visual or voice
contact with another employee, unless such a device is not
required under Section 1.1.6.1. If there is ever one single
employee on the premises while the facility is operating, he
must have immediate access to a device, such as a telephone or a
hand-held two-way radio, capable of summoning external emergency
assistance, unless such a device is not required under Section
1.1.6.1.

1.1.6.4. A Site Plan Drawing (8.5 11 x 11 11
): This

drawing should show where waste is accumulated, the location of
the spill equipment, the fire alarm and the telephone.

1.1.6.5. A Spill Plan: This plan should meet the
req~irements of reference (g). The Spill Plan shall be specific
to the generation site and based on the types of hazardous
material used in the generating process. It must include who to
notify and what actions will be taken.

1.2. WASTE ACCUMULATION SITE MANAGEMENT PLANS

1.2.1. Waste accumulation sites must be maintained and
operated to minimize the possibility of a fire, explosion, or
any unplanned sudden or non-sudden release of hazardous waste or
hazardous waste constituents to air, soil, or surface water,
which could threaten human health or the environment.
Furthermore, supervisors of operations that generate hazardous
waste should familiarize themselves and comply with the
requirements of reference (g).

1.2.2. Type I Accumulation Point: A Type I Accumulation
Point is satellite accumulation of up to 55 gallons of hazardous
waste, or up to 1 quart of acutely hazardous waste (see Appendix
1 for list of acutely hazardous wastes), at or near the point of
generation, as defined in 40 CFR 262.34(c). This type of
management will be used for operations that are determined to
generate small volumes of a single waste stream regularly and at

•

•

•
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a rate that will not "fill a,' 55 gallon "container within ninety
days. A container selection smaller than a 55 gallon drum will
be made. This will prevent exceeding the 55 gallon limit. For
example, if a 30 gallon drum is used to accumulate the waste and
it becomes full, a call can then be placed to have the waste
picked up and the operation can continue by starting a second
container. A quantity violation will not exist if the container
is not removed within three days since the volume at this
location has not exceeded the 55 gallon limit. If the full
container is not moved by the time the second 30 gallon
container becomes full, then there is a quantity violation of
approximately five gallons. If the first full container is
called in for pickup as soon as the second container is started,
the first container will be removed before a quantity violation
occurs.

NOTE

If the generating process also has an approved Type
II, 90 day storage area (see section 1.2.3. for
definition), the full container" can be moved to that
area. The date the container became full will be
placed on the label. The appropriate entry will be
made in the logbook and called in for pickup. The
fill date becomes the date that 'will start the 90 day
limit no matter what the size of the container. There
are only a few operations that will be set up for this
type of management.

1.2.2.1. Ensure that the waste is placed in a non
leaking container of good condition. If the container is not in
good condition, o~ begins to leak, the hazardous waste is to be
transferred to a container that is in good condition;

1.2.2.2. Use a container made of, or lined with,
materials that will not react with, and are otherwise compatible
with, the hazardous waste to be stored, so that the ability of
the container to contain the waste is not impaired;

1.2.2.3. Always completely close the container
holding hazardous waste during storage, except when it is ..
necessary to add or remove waste and in accordance with section
1.2.2.4;

1.2.2.4. Not open, handle, or store a container
holding hazardous waste in a manner that may rupture the
container or cause it to leak; and
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1.2.2.5. Label the containers in .accordance with the
requirements of paragraph 1.6.4.

NOTE

It is mandatory that the fill date be placed on the
label at the onset of the excess accumulation. It is
imperative that turn-in be made promptly. Waste in
excess of 55 gallons must be removed from the site to
the Central Storage Faci.lity (CSF) or approved Type
II, 90 day storage site within three days of final
fill date.

1.2.2.6. Procedures for waste turn-in are found in
subparagraph 1.6.7.

NOTE

e

The requi rement to
inspections of a Type
this instruction. The
compliance inspections.

perform and document weekly
I site has been removed from
site will be subject to random ,e

1.2.3. Type II Accumulation Area: A Type II Accumulation
Area is accumulation of quantities of hazardous waste greater
than 55 gallons for up to 90 days, as defined in 40 CFR
262.34(a). The operator of a Type II Accumulation Area must:

1.2.3.1. Ensure that the waste is placed in a non
leaking container of good condition. If the container is not in
good condition, or begins to leak, the hazardous waste is to be
transferred to a container that is in good condition;

1.2.3.2. Use a container made of, or lined with,
materials that will not react with, and are otherwise compatible
with, the hazardous waste to be stored, so that the ability of
the container to contain the waste is not impaired;

1.2.3.3. Always completely close the container
holding hazardous waste during storage, except when it is
necessary to add or remove waste;

1.2.3.4. Not open, handle, or store a container
holding hazardous waste in a manner that may rupture the
container or cause it to leak; e

1-6 Enclosure (2)



.... r'·

NAVSURFWARCENDIVINST" 5090.2B

• 1.2 . 3 .5 • Locate the' containers holding igni table or
reactive waste at least 50 feet (15 meters) from the building
and/or the facility's property line;

1.2.3.6. Not place incompatible wastes, or
incompatible waste and materials in the same containers;

1.2.3.7. Not place hazardous wastes in an unwashed
container that previously held an incompatible waste or
material;

1.2.3.8. Separate storage containers holding
hazardous waste that are incompatible with other wastes or
materials stored nearby, from the other waste or materials by
means of a dike, berm, wall or other device, and liquid wastes
must have secondary containment; and

•

•

1.2.3.9. Label the containers in accordance with the
requirements of paragraph 1.6.4.

NOTE

It is mandatory that the date each period of
accumulation begins is clearly marked and visible for
inspection on each container.

1.2.3.10. Waste which presents the possibility of
fire, explosion, or any unplanned sudden or non-sudden release
must be separated and protected from sources of ignition or
reaction including, but not limited to: Open flames, smoking,
cutting and welding, hot surfaces, frictional heat, sparks,
radiant heat, etc. "No Smoking" signs must be conspicuously
placed wherever there is a hazard from ignitable or reactive
waste;

1.2.3.11. Maintain an adequate aisle space (i.e., 30
to 39 inches) around the hazardous waste containers in order to
allow the unobstructed movement of personnel, fire protection
equipment, spill control equipment, and decontamination .
equipment to any area of the Type II Accumulation Area in an
emergency; and

1.2.3.12. Phone the EPD to have wastes moved to
Building 2993, the permitted CSF. Procedures for waste turn-in
are found in subparagraph 1.6.7; and
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NOTE

It is imperative that turn-in is made promptly. . Waste
is to be moved from the Type II storage area to the
CSF or to the disposal facility within ninety days
from the Fill Date placed on the label. If using the
Type II site for the purpose of satellite
accumulation, the "start daten will be used to
determine the ninety day period.

1.2.3.13. Type II Accumulation Area will be inspected
weekly, using the Waste Accumulation Weekly Inspection Checklist
found in Appendix 3. Copies of the completed forms will be kept
in the site operation logbook.

NOTE

The requirement to forward a copy of the Waste
Accumulation Weekly Inspection Checklist to the EPD
has been removed from this instruction. The
documented inspection is required as a condition to
operate. Failure to perform this inspection will be a
violation.

1. 3. MANAGEMENT OF LABORATORY HAZARDOUS WASTES AND POTENTIALLY
USABLE UNWANTED MATERIALS

1.3.1. Laboratory wastes include five gallons or less of
any mixture of ch~micals in known or approximate quantities
that, after they have been used for their original purpose, are
no longer needed. The classification of hazardous waste will
apply when any of the characterizations described in the
definition for hazardous waste are applicable to the mixture.
This definition primarily applies to analytical testing
operations, but may also be applicable for partial containers of
Hazardous Material that have no further use and are not
marketable.

NOTE

Unwanted excess hazardous materials do not necessarily
make a hazardous waste.

1.3.2. Laboratory wastes, that have been determined to be
hazardous wastes, "must be grouped for compatibility and marked

•

•
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with the words "Hazardous Waste n
, the, date. of the waste

determination and a description of the hazardous material. The
determination will normally be based on the material having a
potential for further use. Options for further use may include
transfer to another process that is on the Authorized Use List
(AUL) for the same material. If acceptable, return to the Haz
Mat center to be restocked or have the material screened for
potential sale through DRMO. In most cases the manufacturer's·
label can be referred to for best description. Only after these
considerations have been made should a hazardous waste label be
applied to an unopened container of hazardous material that has·
potential for reuse. The size of the label may vary due to the
size of the container. Efforts must be made to not apply labels
over important manufacturer's label information. The EPD can
provide small container label1ngassistance. Most departments
have label making software that is capable of producing labels
that will meet the size requirement. Small vials, bottles, or
cans can be grouped according to hazard class and compatibility,
one label can be used to represent the group. The group can be
housed in a larger container or a lab waste collection pan,
which is available from the EPD. Small laboratory waste vials
may also be placed in a zip lock bag, with the hazardous lab
waste label affixed to the outside of the bag. The EPD will
supply directions and assistance to complete the waste label if
requested.

A Laboratory Wast~ Inventory Form, found in Appendix 4, must be
completed and submitted to the EPD for collection of such
wastes.

NOTE'

Material in original containers, which can be
supported' with a Material Safety Data Sheet (MSDS),
will not be accepted by the EPD, until such material
has gone through the previously described decision
process.

1.4. MANAGEMENT OF ENERGETIC WASTES AND RESIDUE

1.4.1. Explosives, pyrotechnic, and propellant operations
that produce, manufacture, store, or test items of an energetic
nature, have the potential to generate wastes that are
considered reactive or ignitable hazardous waste. These

• operations must meet all requirements of NAVSEA OP 5 Volume 1,
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Sixth Revision (reference (f». Specifically, all of Chapter 2
and paragraph 4-1.2.2(c) should be reviewed.

1.4.2. In order to comply with 40 CFR 265.17, generators
of energetic wastes, or wastes contaminated with energetic
materials. (such as solvents) must:

1.4.2.1. Take precautions to prevent'accidental
ignition or reaction of ignitable or reactive waste. Such
wastes must be separated and protected from sources of ignition
or reaction, including but not limited to: open flames, smoking,
cutting and welding, hot surfaces, frictional heat, sparks,
spontaneous ignition and radiant heat. While ignitable or
reactive wastes are being handled, smoking and open flames must
be confined to specially designated locations. "No Smoking"
signs must be conspicuously placed wherever there is a hazard
from ignitable or reactive waste; and

1.4.2.2. The treatment, storage or disposal of
ignitable or reactive wastes, and the mixture or co-mingling of
incompatible wastes, or incompatible wastes and materials, must
be conducted so that it does not:

a. Generate extreme heat or pressure, fire, or "
explosion, or violent reaction;

b. Produce uncontrolled toxic mists, fumes,
dusts, or gases in sufficient quantities to threaten human
health;

c. Produce uncontrolled flammable fumes or
gases in sufficient quantities to pose a risk of fire or
explosions;

d. Damage the structural integrity of the
device or facility containing the waste; or

e. Through other like means threaten human
health or the environment.

1.4.3. Operations that generate explosive waste or
pyrotechnic scrap must have a designated storage location
designed to comply with NAVSURFWARCENDIV Crane fire, safety, and
environmental requirements and as specified in Chapter 11 of
reference (f).

•
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• ,',I, NOTE : ... .," ,'.

•

•

This site must be managed as a hazardous waste Type
I-X Accumulation Area, as provided in Appendix 5 of
this plan, unless otherwise instructed by the EPD or
as specified in Standard Operating Procedures. A Type
I-X Accumulation Area is defined as a Type I
Accumulation Point, except that it applies to
explosive hazardous waste. A Type II-X Accumulation
Area is defined similarly as a Type II Accumulation
Area, but also applies only to exPlosive hazardous
waste

1.4.4. In addition to the aforementioned requirements in
this section, the following are additional NAVSURFWARCENDIV
Crane requirements. The generator must:

1.4.4.1. Make every effort, at the process line or
generating activity, to keep the quantity of waste to an
absolute minimum, and to separate the waste from incompatible
materials;

1.4.4.2. Properly close the container used to collect
the waste and affix the Explosive Hazardous Waste Scrap label
(see Appendix 6). Do not tighten the container seal such that
its contents could cause a rupture or release. Containers must
be properly labeled and should include the volume of material in
each container; and

1.4.4.3. At a minimum of once per day, move all
explosive waste or pyrotechnic scrap from the process, or
generating location, to the designated storage location, to
await movement to the treatment site. An exception to this
requirement could be granted, but it must be documented in the
applicable SOP. In no case shall quantities greater than 55
gallons be held for more than three days without being taken to
the treatment site.

1.4.4.4. To be in compliance, the following standards
must be met.

a. Waste must be placed into a container in
good condition.

b. The container must be made of materials
compatible to the waste being collected.

1-11 Enclosure (2)



NAVSURFWARCENDIVINST 5090.2B

c. The container must be placed at or near the
point of generation and in an area approved by the EPD. The
storage areas holding Explosive Hazardous Waste must also be
approved by Explosive Safety.

d.Secondary containment must be provided for
any containers that are holding liquids.

e. The storage/collection area must also
provide protection from precipitation run-on, run-off and
accumulation.

f. The storage/collection area must be under
the operator's control.

g. Signs must be posted at the
storage/collection area. Required signs include the following:
"No Smoking fl and the words "'Explosive Hazardous Waste fl must be
displayed at the entrance to the storage/collection area. An
example of a sign to be posted at the storage/collection area is
provided in Appendix 7.

h. The operator must maintain records that
track the materials into the storage location and to the next
management facility. In most cases this will be the Ammunition
Burning Ground (ABG) or the Demolition Range (DEMO).

i. Additional record keeping required includes
a site diagram that displays the storage location, location of
emergency response equipment and the location of any
communication devices that may be used to summon assistance in
the case of emergency. A list of phone numbers and/or radio
call signs must be provided and maintained with the
communication device.

•

••I

1.4.5. A Contaminated Scrap Manifest form (found in
Appendix 8) must be prepared for each explosive hazardous waste
as it is moved from the production, processing or testing area
to the designated storage area awaiting transfer to the
treatment facility, ABG or DEMO. The Contaminated Scrap.
Manifest will be used as the required Explosive Hazardous· Waste
generation log as well a~ the tracking document to assure the
material is properly disposed of. The manifest should be
completed as follows:

1.4.5.1.
five colored pages.

The Contaminated Scrap Manifest form has
If a generating process has wastes •
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4It designated for two separat~ treatment facilities, a separate
manifest must be prepared for each shipment, per facility.
Also, the generator should complete the treatment facility block
on the form. The completed Contaminated Scrap Manifest or
Manifests that clearly describes and accounts for the type and
volume of materials in storage awaiting disposition will be kept
in the generators log book.

1.4.5.2. When the transporter arrives, the
supervisor, .or designated representative, must provide the
completed scrap manifest to the transporter for his signature in
the appropriate block. After receiving the transporter's
signature, the generator should remove the pink copy and retain
it for his records and send the gold copy, within five working
days, to the EPD.

4It

4It

1.4.5.3. The transporter will then deliver the
material to the designated facility. Upon arrival at the
facility, the facility operator will compare the manifest with
the material. If no discrepancies are found, the facility
operator will sign and date the remainder of the forms in the
appropriate block. At this point, the transporter will remove
the yellow copy and return it to the EPD. The facility operator
will retain the green copy for the treatment facility's files,
and return the white copy to the EPD.

1.4.6. The supervisor must arrange to move the material to
the designated treatment site within the time period established
in applicable Standard Operating Procedures (SOPs).
Transportation is provided by the operators of the treatment
facilities, but must be coordinated. Some operations may
deliver materials, provided that all necessary arrangements have
been made with the treatment facility managers, and the
designated transporters are qualified and certified to do so.

1.4.7. Prior to the generation of waste, the operation
supervisors and managers are responsible for ensuring that the
waste can be properly managed at one of the NAVSURFWARCENDIV
Crane treatment facilities. Crane treatment facilities include
the ABG and DEMO. Contact the EPD if help is needed to
determine the proper treatment facility to utilize.

1.4.8. Disposition of Test Residue and Spent Munitions
Hardware. All residues. from the testing of ordnance items that
have properly functioned but still may require flashing in
accordance with the conditions found in OP 5 paragraph 13-18.1
shall be labeled and managed as described in this section. The
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types of items may include residues from propellant, explosive
or pyrotechnic (PEP) testing as well as casings and hardware
from spent munitions operation items. The designated area to
stage these items must be marked with a sign (see Appendix 9 for
a copy of the sign and Appendix 10 for a container label)
displaying the following words:

SPENT MUNITIONS ITEMS

.Per NAVSEA OP 5 Para.13-1S.l

.Items that require flash burning shall be marked, "OP
5 items awaiting safety flashing" •
. Note: Items that do not require additional flashing
should be marked "INERT" and transferred for scrap
metal recovery or disposed of as solid waste.

•

1.4.9. The labels and assistance with signs can be
obtained through the EPD. These items should be frequently
transferred to the Ammunition Burning Grounds for flash burn
treatment. A Contaminated Scrap Manifest shall be used to
document inventory and transfer. While these items are being
stored at the testing site, they should be protected from
precipitation run-on, run-off. .•

1.5. MANAGEMENT OF BATTERIES
\

1.5.1 Crane Division, Naval Surface Warfare Center and
its tenant activities are engaged in many diverse programs and
projects that result in excess and/or unwanted batteries. For
the purpose of definition, the following two categories should
describe most operations or functions that result in excess
batteries.

NOTE

The USEPA has issued the "Universal Waste Rule", which
is designed to reduce the amount of hazardous waste
items in the municipal solid waste stream, encourage
recycling and proper disposal of certain common
hazardous waste and reduce the regulation on
businesses that generate these wastes. Batteries ~re

identified as one of the wastes covered by this rule.
This rule will allow for some modification to the
handling practices that may vary from other hazardous
waste management requirements.

1.5.1.1.
would, for example,

Category I: End User or Consumer. This
include batteries that are expended through ••
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normal use in tools, ·flashlights and office equipment. This is
a type of battery that has served its original purpose and is
replaced by the user when needed.

1.5.1.2. Typically, Category I End users or consumers
will generate batteries that are of cell sizes commonly referred
to as AAA, AA, C and D. The solid waste recycling contractor
has placed small blue collection boxes at locations throughout .'
the Crane Division base. Category I generators can place
batteries of the previously described sizes in these containers
to be collected for recycling (on a basis as frequent as the
recycled paper collection). This option is limited to Alkaline
and Nickel Cadmium (Ni-Cad). For batteries of other chemical
composition, such as mercury and lithium, generators must
contact the EPD for collection.

1.5.1.3.' Category II: Industrial Process Generator.
This category is used to describe processes that involve
demilitarization, refurbishment or removal of batteries from
equipment being declared excess. Each type of these processes
usually involves the removal and management of batteries that
are consistent in size and chemical composition .

1.S.1.4~ Operations that are classified as Category
II must refer to and comply with Sections 1.1 through 1.1.5. of
this Instruction. Those sections refer to the process used to
prepare and submit a Hazardous Waste Profile Sheet (HWPS).
Detailed information regarding the size and chemical composition
of the batteries must be provided and attached to the HWPS when
submitted to the EPD. After the HWPS has. been reviewed,
Sections 2 and 3 of the HWPS will be completed by the EPD and
returned to the generator. Special instructions will be
included that will provide marking/labeling, storage and turn-in
guidance. When batteries are being turned in to the DRMO for
management, the Defense Logistics Agency Hazardous Waste Profile
Sheet (Appendix 11) must be completed.

1.6. GENERAL CONTAINER REQUIREMENTS

All containers must be approved by the EPD for the collection of
each specific waste material.

1.6.1. Selection of Containers: The EPD will evaluate the
process generating the waste and review the estimated rate of
generation. With this information, they will determine what
type of container is compatible with the specific waste. The
smallest possible container will be selected to support the
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project in the regulated site. This means of container
management will ensure that the most compliant and cost
effective methods will be maintained.

1.6.2. Availability of Containers: Containers are
available from the EPD. The type of containers to be used in an
operation will be stated in the hazardous waste profile process
(see Section 1.1) .

1.6.3. Reuse of Containers: With approval from the EPD, it
may be determined that the collection of spent materials into
their original shipping containers may prove to be both
compliant and cost effective.

NOTE

This must be approved by the EPD.

1.6.4. Container Labeling: All contained wastes must be
properly labeled by the generator. This should include the
exact contents of the waste, along with specific concentration,
if known. Labels and permanent markers are available from the
EPD. The name used for a process waste shall be used
consistently for that waste throughout its generation, as long
as the process, or its components, does not change. The
established name shall be used for obtaining Hazardous Waste
Generation Approval. The name shall not be changed without
written request to and approval from, the EPD. Compliance with
this policy will eliminate costly re-sampling and analysis, and
will possibly reduce the risk of rejection at their ultimate
disposal sites.

NOTE

Placing hazardous waste labels on containers without
first completing the profiling process or having
clearly made a determination that the residues or
material is in fact a hazardous waste is strictly
prohibited. Absolutely no hazardous waste labels will
be placed on containers unless this process has b~en

completed. This can often cause a non-compliant
condition that can result in a regulatory violation.
If it is uncertain as to what the characterization of
materials should be, the container should be clearly
marked as to what the material is and immediately seek
assistance from the EPD office.

•

•
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1.6.4.1. Hazardotis':'Waste Labels: The Hazardous Waste
label can be found in Appendix 12. Remove the backing from tbe
label and attach the label to the container of waste. All
portions of the label must be filled out in permanent ink.
Writing must be plain and readable. The information placed on
the label will be used for departmental logging and record
keeping in the Hazardous Waste Generation Log (see Appendix 13) .
The following information must be filled in by the generator:

a. Waste Description: This information can be
found in section 3 of the HWPSi

b. NSWC.Waste Profile Number: This information
can be found in Section 3 of the HWPSi

c. Contact: This is to include the name of the
person most knowledgeable of the waste's history and chemical
composition. The Project or Building Supervisor is preferred;

d. Extension: Provide the extension number of
the contact;

e. Start Date: This is the date the first
increment of waste is placed in the container;

NOTE

It is critical that the start date is
filled in on the label for a Type II site.
starts the ninety day t~e period.

accurately
This data

•

f. Fill Date: When the level of material
reaches approximately three to four inches from the top, the
container is to be closed and that day's date is to be placed on
the label for a Type I Accumulation Point site. This date means
volumes greater than 55 gallons must be moved to the CSF or Type
II site within three days.

1.6.4.2. Non-Regulated Waste Labels: If, through the
approval process, the material is determined to be non-hazardous
or non-regulated, then the Non-Regulated ·Waste label, found in
Appendix 14, will be applied to the container. Remove the
backing from the label and attach the label to the container of
waste. All portions of the label must be filled out in
permanent ink. Writing must be plain and readable. The
information placed on the label will be used for departmental
logging and record keeping in the Hazardous Waste Generation
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Log. The following information must be filled in by the
generator:

a. Waste Description: This information can be
found in Section 3 of the HWPS;

b. NSWC Waste Profile Number: This information
can be found in Section 3 of the HWPS;

•

c. Contact:
person most knowledgeable of
composition. The Project or

This is to include the name of the
the waste's history and chemical
Building Supervisor is preferred;

d. Extension: Provide the extension number of
the contact;

e. Start Date: This is the date the first
increment of waste is placed in the container; and

NOTE

It is critical that the start date is accurately
filled on the label.

f. Fill Date: When the level of material
reaches approximately three to four inches from the top, the
container is to be closed and that"day's date is to be placed on
the label.

1.6.4.3. If the information provided in the HWPS is
too vague to clearly determine that the material is a hazardous
waste, then the Non-Regulated Waste label will be applied to the
container. The material will undergo laboratory analysis and
if, through the analysis, the material is determined to be
hazardous, the Non-Regulated Waste label will be replaced with a
Hazardous Waste label. This will not be accomplished until the
analytical data has been received.

1.6.5. Handling of Empty Containers: Each generator,will
make every reasonable effort to fully use the contents of' each
container. They are to ensure that the total residue remaining
in the container equals less than one inch.

•

•
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" . NOTE

Containers, which hold a min~um of one inch of
residue, and containers, which have been used to
maintain any of the acute hazardous wastes found in
Appendix 1, are considered to be a hazardous waste.
Prior to disposal, the generator must purge the
residue from the container, then clean the container
by triple rinsing. If this is not accomplished, the
container is to be disposed of as hazardous waste.
Triple rinsing requires the use of a solvent capable
of removing the residue from the container. The EPD
should be consulted on what to use for triple rinsing.
A specific quantity of solvent, equal to 10 percent of
the container capacity, must be used for each of the
three rinses. .After rinsing, the solvent must be
containerized as a hazardous waste, and disposed of
according to hazardous waste requirements. Future
utilization of these materials should be closely
evaluated and substitutions' for less hazardous
material~ should be made, if possible .

1.6.5.1. A container of material, other than the
acute hazardous wastes listed in Appendix I, with less than one
inch of residue may be disposed of as an empty container, if
disposal is neces$ary.

NOTE

All free
possible.

flowing liquids must be removed when

•

1.6.5.2. A container that has held a compressed gas
is considered empty when pressure in the container approaches
atmospheric pressure and no longer expels any product. At this
time, the container can be disposed of as an empty container, if
disposal is necessary. Compressed gas cylinders that are
refillable must be returned to the vendor. If the cylind~r is
not leased and no longer needed, it must be empt~ and have the
valve neck open (fittings removed) before the DRMO will accept
the item as scrap metal. Contact the EPD for assistance with
compressed gas cylinders when the contents and/or pressure are
uncertain .
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1.6.5.3. Empty containers are to be turned in to DRMO
using DO Form 1348-1. Empty containers are not to be
accumulated. If it is necessary to store empty containers near
the work site, they must meet all requirements of this section.
Furthermore, empty containers must be sealed with their caps in
place, marked as empty, and stored on their sides. This process
will prevent the accumulation of precipitation on top of the
container and will help to maintain the integrity of the
container.

1.6.6. Placement and Inspection of Containers in Use: The
generator must inspect areas where containers are stored weekly.
They are to verify the absence of leaking containers, and they
are to examine containers for deterioration caused by corrosion
or other factors. All containers used for waste storage must
immediately be documented on the Hazardous Waste Generation Log
(see Appendix 13).

1.6.7. Procedures for Waste Turn-In: When a container at
the waste accumulation site is ready to be transferred to the
Center's permitted CSF, the generator will call the EPD
(extension 1132 or 3114). The generator will be asked to
furnish the hazardous waste profile number, the waste label
number, and the quantity to be picked up. At this time, if a
charge number has not already been established with the EPD for
the management of the waste, then one will be issued. The EPD
will provide the generator with a four-digit call number, which
the generator is to· record in the operation logbook.- Along with
the call number, the generator is to record the date of the
call.

•

I.
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'cHAPTER 2
REQUIREMENTS FOR THE ENVIRONMENTAL PROTECTION DEPARTMENT

2.1. TRANSPORTATION

2.1.1. Transportation from Accumulation Sites:
Transportation from the accumulation site is completed by the
EPD Hazardous Waste Handler in accordance with the applicable
SOP. Upon arrival at the site, information concerning the pick
up is provided to the Hazardous Waste Handler by the generator.
The Hazardous Waste Handler will check the information on the .
Hazardous Waste Program Control Record (see Appendix 15) against
the' information on the container's label. If any discrepancy is
found that would cause the container to be improperly
transported or stored, the Hazardous Waste Handler.will inform
the generator immediately. Any problems will be corrected upon
notification. Wastes will not be transported until the problem
has been corrected.

If drums are transported on pallets, a ratchet nylon strap of
appropriate size will be placed around the girth of the drums to
prevent movement on the pallet. Another strap will be placed
around the top of the drums and secured to the bed of the truck
to prevent shifting of the. pallet. Normally, drums are to be
placed on the floor of the truck and moved all the way to the
front of the bed. A nylon ratchet strap will be fastened to the
front stakes of the bed, around the girth of the rear drums, and
tightened to prevent movement of the drums during the transport.
Containers will be unloaded from the delivery vehicle using a
hydraulic tailgate. Containers will be moved into storage by a
forklift with a drum cradle, or by a hand dolly. The wheels of
the delivery vehicle will be chocked during the unloading
process. Drums will be placed on pallets with the forklift and
drum cradle and then positioned by hand. Palletizing the drums
will be accomplished on the smooth surface of the asphalt pad
outside the CSF. Pallets will then be moved into storage by a
forklift or pallet jack.

2.1.2. Transportation for Disposal: Hazardous Waste
stored at the CSF will be transported, by a contractor, t~ an
off-site disposal facility. Prior to pickup, the EPD will
ensure that the waste is in an approved container, the container
is properly sealed, and the container is properly labeled as to
its contents .
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2.2. BUILDING 2993 PERMITTED CENTRAL STORAGE FACILTIY (CSF)

Building 2993 is the single destination for hazardous wastes tobe stored at NAVSURFWARCENDIV Crane (for periods that may exceed90 days), prior to being transported to an approved off-siteRCRA permitted facility. Additional requirements for the
management of wastes at the CSF are found in the facility'sFinal RCRA Part B Permit.

•
2.2.1. Container Storage Procedures: Containers will bestored in a manner that does not allow any possibility of

puncture by contact with other containers. Wastes in glass
bottles, jars, or jugs will be placed in plastic or metal traysto minimize the possibility of breakage or spills. Glass
containers will not be stacked unless placed in DOT approvedover-pack cartons. A minimum aisle space of 2.5 - 3 feet willbe maintained around drums, to allow the unobstructed movementof personnel, fire protection equipment, forklift, spill controlequipment, and decontamination equipment. Each drum will, atall times, be positioned so that the hazardous waste label isclearly visible.

Containers holding free liquids will be stored on pallets that •can be moved with a forklift, or similar equipment. Up to four55-gallon drums may be placed on one pallet. Pallets that donot permit contact between adjacent drum rims will be used, ifdrums are stacked, Containers may onlype stacked two high.Pallets will be inspected for nails (if wooden) and the
condition of welds (if metal). Any pallet found to be unsoundin structure will be discarded, unless safe repairs can be made.

2.2.2. Container Identification: Each hazardous wastecontainer in the CSF will be properly labeled to include
contents, dates in storage, and NSWC-WSNO. Faded writing willbe rewritten with a permanent marker. Labels in poor conditionwill be replaced with a new label. Information on the old labelwill be transferred to the new one.

2.2.3. Storage Records: When a container is placed in
storage at the CSF, the Central Storage Facility Log Shee~ (seeAppendix 16) must be completed by the waste handler and turnedin daily. Information placed on the CSF Log Sheet includes thefour-digit number found on the label, the NSWC-WSNO, the weightof the container, the date received at the CSF, and the locationin which the container is stored. Upon receipt of the CSF Log •Sheet; the EPD staff will transfer the information to theircomputer database.
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2.2.4. Spill/Leaks: 'Hazardous waste spills and leaks will
be cleaned up promptly at the CSF. Spill material will be
disposed of as hazardous waste. Residues from spill will be
packaged and labeled, as appropriate for the spill material.
Waste handlers executing spill procedures will immediately
report the spill to the EPD Manager.

2.2.5. Repack Le~king/DamagedContainers: Leaking or
damaged hazardous waste containers will be repackaged into
Department of Transportation (DOT) recover drums. If this
procedure is not feasible, the contents will be placed into an ..
approved container and the damaged container will be handled as
hazardous waste. The new container will be correctly packaged
and labeled with the information from the original leaking
container.

2.2.6. Inspection: Containers will be inspected at the
CSF on a weekly basis concerning their condition. These
inspections will ensure that caps and lids remain closed, except
when transferring wastes. Integrity of safety equipment and
spill control materials will also be included in the weekly
inspections. Inspections will be recorded in the Central
Storage Facility Weekly Inspection Log, (see Appendix 17).

2.3. PERMITTED TREATMENT FACILITIES

Crane treatment facilities include the Ammunition Burning
Grounds, Old Rifle Range and the Demolition Range. These
operations must comply with the container management and
inspection requirements outlined in the Part B Permit and the
interim status Subpart X Permit.

2.4. TRAINING

As a generator of hazardous waste, and as an operator of a
Treatment, Storage, and Disposal (TSD) facility, Crane Division
is required to have a written training plan for personnel
involved with hazardous waste management. These personnel are
required to be familiar with the regulations for waste
management and spill response activities, and to be able to
handle hazardous waste in a safe manner.

2.4.1. General Requirements

2.4.1.1. All Directorate Heads and Heads of Tenant
Activities will:
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a. Ensure that all personnel, involved in any
aspect of hazardous waste management (handlers, operators,
production supervision, procedure writers, process engineers,
demilitarization facility personnel, transporters, etc.), attend
an introductory hazardous waste management course within six
months of their initial assignments to duty, and attend annual
refresher sessions thereafter;

b. Whenever possible include all related
hazardous waste assignments in the position descriptions of
pertinent personnel; and always

c. Maintain, on file, the names of employees who
work with hazardous waste, and include work location, job title,
position start date, successful training documentation
(including on-the-job training), and any documentation regarding
reasons why an employee has not attended such training (e.g.,
illness, detail to different 'position, etc.).

2.4.1.2. The Environmental Protection Department will:

a. Ensure that training is coordinated with
Supply Directorate and Employee Services Directorate; and

b. Make training available as necessary

2.4.1.3. Employee Services will:

a. Ensure that all classroom instructions (on
and off Center) are recorded in each individual's training
record within the computerized Training Information Management
System report and/or the Explosive Certification Record, as
applicable. This form of monitoring will assure that all
required personnel have been notified and have received all
necessary training;

b. Maintain training records of all current
personnel, until closure of the facility; and

c. Maintain training records of former
employees, for at least three years from the date the employee
last worked at the facility.

•

•

2.4.2. The list, which follows, includes the various types
of training required by this plan, along with a brief
description of the training elements involved. It is the .•
responsibility of all Directorate Heads and Heads of Tenant
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Activities to determine the type (s) o'f,training necessary for
each employee.

2.4.2.1. Hazardous Waste Generator Training:
Employees who manage waste, associated with a Type I and/or Type'
I-X Accumulation Point or a Type II and/or Type
II-X Accumulation Area must attend the Hazardous Waste Generator
training. Training will include containerization management
practices at the Type I, Type I-X, Type II or Type II-X site.
Requirements of this instruction, other applicable written
hazardous waste procedures, and written standard operating
procedures will also be included in the training. Training
should include a 2-hour initial session, followed by annual
refresher courses.

2.4.2.2. TSD Worker: {29 CFR 1910.120 (p) (7) and 40
CFR requirement] Employees working at ABG, DEMO, Old Rifle
Range, and/or Building 2993 must attend a 24-hour initial
course, plus an annual 8-hour refresher.

2.4.2.3. Spill Response Operations Level: [29 CFR
1910.120 (q) (6) (ii)] This training is designed for employees
who manage waste associated with a Type I or Type I-X
Accumulation Point or a Type II or Type II-X Accumulation Area.
These employees must be trained to take part in initial response
activities, for the purpose'of protecting nearby persons,
property, or the. ~nvironment from the effects of a release.
They are to be trained in a defensive fashion" without actually
trying to stop the release. This course also applies to
supervisors over Hazardous Material Processes, Hospital
Corpsmen, Occupational Health Nurses, Medical Doctors, Police
Officers, Shift Duty Officers, Guard Lieutenants, Police
Captains, and Command Duty Officers. Training is to include an
8-hour initial course, and 1-hour annual refresher.

2.4.2.4. Spill Response Technician/Specialist: (29
CFR 1910.120(q) (6) (iii) & (iv)] This training is for Hazardous
Waste Handlers, Environmental Protection Specialists, and Fire
Department personnel. Training will teach individuals how to
respond for the purpose of stopping and mitigating a release of
a hazardous substance. Training is, to include a 24-hour "1nitial
session with an 8-hour annual refresher.

2.4.2.5. Spill Response Incident Commander: (29 CFR
1910.120(q) (6) (v)] This training is designed for employees who
assume control of the incident scene, and have the capability to
commit resources to the response activities. They may also be
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called up to act as the site liaison with Federal, State, local
and other government authorities, in regard to clean-up
activities this includes the Environmental Protection
Supervisor, Environmental Protection Specialists, Fire Chief,
Assistant Fire Chiefs, Fire Captains, and Fire Engine Drivers.
Training is to include a 24-hour initial session, with an annual
I-hour refresher.

2.5. REPORTING AND RECORDKEEPING

Certain reports and records may be audited by State or Federal:
inspectors, and therefore must be easily accessible. Records
must be carefully preserved and filed where they can be quickly
located. The EPD will maintain the following records and
reports, as identified in this section and throughout this Plan:

•

2.5.1.

2.5.2.

2.5.3.

2.5.4.

2.5.5.

2.5.6.

Hazardous Waste Storage Records

Inspection Records

Hazardous Waste Reports

Training Records

Medical Surveillance Program Records

Hazardous Waste Manifests, including:

a. The EPA Uniform Manifest

b. Additional Information Required by Individual
States; and

c. Manifest Exception Reporting

2.6. HAZARDOUS WASTE ANALYSIS PLAN AND LAND DISPOSAL RESTRICTION
REQUIREMENTS

As an operator of a TSD facility, Crane Division is required, by
RCRA, to have a waste analysis plan for Land Disposal
Restrictions (LDR), and a land disposal plan. These
requirements, along with the reporting and record keeping
requirements for the LDR, are found in Appendix 1 of the federal
portion of the facility's Final RCRA Part B Permit. This can be
provided by the EPD upon request. •
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2 .7 . HAZARDOUS WASTE' CONTINGENCY PLAN

Crane Division has a separate hazardous waste contingency plan
for the facility. The contingency plan is implemented by
NAVSURFWARCENDIVINST 5090.5A, Oil and Hazardous Substances Spill
Contingency Plan (reference (g». Note, that reference (g) and
subparagraph 1.1.6.5. of this Instruction requires operators, of ..
waste accumulation sites, to prepare site specific contingency.·
plans.

2.8. HAZARDOUS WASTE MINIMIZATION PLAN (HAZMIN PLAN)

Crane Division has a HAZMIN Plan for the facility that is part
of reference (k), the NSWC Crane Division Pollution Prevention
Plan. The purpose of the HAZMIN Plan is to identify how to
reduce the amount of hazardous material used and to reduce the
amount of hazardous waste generated. The Pollution Prevention
Office (PPO) is responsible for overseeing the implementation of
that Plan. Because of its significance, and as required by
reference (a), it is cited in this HaZardous Waste Management
Plan .
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APPENDIX 1

SPECIFIC FEDERAL REGULATIONS. INCLUDING: 40 CFR 261.21-.24 AND 40 CFR 261.31-.33(E)

PLEASE CLl:CK ON LINK ABOVE TO VIEW REGULATIONS

A-l
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(i) The na.ture of the toxicity pre
sented by the constituent.

(il) The concentration of the con
stituent in the waste.

(ill) The potential of the constituent
.or a.ny toxic degradation product of the
constituent to migrate from the waste
into the environment under the types
of improper management considered in
paragraph (a)(3)(vii) or this section.

(tv) The persistence of the constitu
ent or a.ny toxic degradation product of
the constituent.

(v) The potential for the constituent
or any toxic degradation product of the
constituent to degrade into non-harm
ful constituents and the rate of deg
radation.

(vi) The degree to which the constitu
ent ot" any degradation product of the
constituent bioaccumulates in
ecosystems.

(vii) The plausible types of improper
management to which the waste could

. be subjected.
(viii) The quantities of the waste gen

erated at individual generation sites or
on a regional or nat.ional basis.

(ix) The nature· and severity of the
human health and environmental dam
age that has occurred as a result of the
improper management of wastes con
taining the constituent.

(x) Action taken by other govern
mental agencies or regulatory pro
grams based on the health or environ
mental hazard posed by the waste or
waste constituent.

(xi) Such other factors as may be ap
propriate.
Substances will be listed on appendix
VIlI only if they have been shown in
scientific studies to have toxic, car
cinogenic, mutagenic or teratogenic ef
fects on humans or other life fOI·ms.

(Wastes listed in accordance with
these criteria will be designated Toxic
wastes.)

(b) The Administrator may list class
es or types of solid waste as hazardous
waste if he has reason to believe that
individual wastes, within the class or
type of waste, typically or frequently
are hazardous under the definition of
hazardous waste found in section
1004(5) of the Act.

(c) The Administratol' will use thc
criteria fo\: listing specified in this sec-

§261.21

tion to esta.blish the exclusion limits
referred to in § 261.5(c).

(45 FR 33119, May 19, 1980, as amended at 55
FR 18726, May 4, 1990; 5'1 FR 14, Jan. 2, 1992J

Subpart C-characteristics of
Hazardous Waste

§ 261.20 General

(a) A soUd waste, as defined in §261.2,
which is not excluded Crom regulation
as a hazardous waste under §261.4(b). is
a hazardous waste if it exhibits any of
the characteristics identified in this
subpart.

(Cornment: ·§262.11 oC this chapter sets forth
the generator's responsibility to determine
whether his waste exhibits one or more or
the chal'acteristics identified in this subpart]

(b) A hazardous waste which is iden
tified by a characteristic in this sub
part is assigned every EPA Hazardous
Waste Number that is applicable as set
forth in this subpart. This number
must be used in complying with the no
tification requirements of section 3010
of the Act and all applicable record
keeping and reporting requirements
under parts 262 through 265, 268. and 270
of this chapter.

(c) For purposes of this subpart, the
Administrator will consider a sample
obtained using any of the applicable
sampling methods specified in appendix
I to be a representative sample within
the meaning of part 260 of this chapter.

(Comment: Since the appendix I sampling
methods are not being formally adopted by
the Administrator. a person who desires to
employ an alternative sampling method Is
not required to demonstrate the equivalency
of his method under the procedures set forth
in §§ 260.20 and 260.21.J

[45 FR 33119. May 19, 1980, as amended at 51
FR 40636, Nov. 7, 1986; 55 FR 22684. June 1.
1990; 56 FR 3876, Jan. 31. 1991)

§261.21 Characteristic of ignitability.

(a) A solid waste exhibits the char
acteristic or ignitability if a represent
ative sample of the waste has any of
the follOWing propel·ties:

(1) It is a liquid. othel' than an aque
ous solution containing less than 24
percent alcohol by volume and has
nash point less than Go·e (l40·F), as de
termincd by a Pensky-Martcns Closed
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Cup Tester, using the test method spec
ified in ASTM Standard 0-93-79 or D
~ (incorporated by reference, see
§ 260.11), or a Setafiash Closed· Cup
Tester, using the test method specified
in ASTM Standard 1>-3278-78 (incor
porated by reference, see §260.11), or as
determined by an equivalent test meth
od approved by the Administrator
under procedures set forth in §§ 260.20
and 260.21.

(2) It is not a liquid and is capable,
under standard temperature and pres
sure. of causing fire through friction.
absorption of moisture or spontaneous
chemical changes· and. when ignited.
bW'ns so vigorously and persistently
that it creates a hazard.

(3) It is an ignitable compressed gas
as defined in 49 CFR 173.300 and as de
t.ermined by the test methods described
in that l'egulation or equivalent test
methods approved by the Adminis
tl'ator under §§ 260.20 and 260.21.

(4) It is an oxidizer as defined in 49
CFR 173.151.

(b) A solid waste that exhibits the
characteristic of ignitability has the
EPA Hazardous Waste Number of DOO1.
[45 FR 33119. May 19. 1980, as amended at 46
FR 35247, July 7, 1981; 55 FR 22684. June 1.
1990]

§ 261.22 Characteristic of corrosivity.
(a) A solid waste exhibits the char

acteristic of corrosivity if a represent
ative sample of the waste has either of
the following properties:

(1) It is aqueous and has a pH less
than or equal to 2 or grea.ter than or
equal to 12.5. as determined by a pH
meter using Method 9040 in "Test
Methods fOl' Evaluating Solid Waste.
Physical/Chemical Methods." EPA
Publication SW-846. as incorporated by
reference in § 260,11 of this chapter.

(2) It is a liquid and corrodes steel
(SAE 1020) at a rate greater than 6.35
mm (0.250 inch) per year at a test tem
perature of 55°C (1300F) as determined
by the test method specified in NACE
(National Association of Corrosion En
g'ineers) Standard TM--{)1~9 as stand
ardized in "Test Methods for Evaluat
ing' Solid Waste. Physical/Chemical
Methods." EPA Publication SW-846. as
incoqlOrated by reference in §260.11 of
t.h is chapter.

40 CFR Ch. I (7-1-97 Ecflfion)

(b) A solid waste that exhibits the
characteristic of corrosivity has the
EPA Hazardous Waste Number of DOO2.
(45 FR 33119. May 19. 1980. as amended at 46
FR 35247. July '1. 1981; 55 FR 22684. June 1.
1990; 58 FR 46049. Aug. 31. 1993]

§ 261.23 Characteristic of reactivity.
(a) A solid waste exhibits the char

acteristic of reactivity if a representa
tive sample of the waste has any of the
following properties:

(1) It is normally unstable and read
ily undergoes violent change without
detonating.

(2) It reacts violently with water.
(3) It forms potentially explosive

mixtures with water.
('1) When mixed with water. it g'en

erates toxic gases. vapol's or fumes in a
quantity sufficient to present a danger
to human health or the environment.

(5) It is a cyanide or sulfide bearing
waste which. when exposed to pH con
ditions between 2 and 12.5. can generate
toxic gases. vapors or fumes in a quan
tity sufficient to present a danger to
human health or the environment.

(6) It is capable of detonation or ex
plosive reaction if it is subjected to a
strong initiating source or if heated
under confinement.

(7) It is readily capable of detonation
or explosive decomposition or reaction
at standard temperature and pressure.

(8) It is a forbidden explosive as de
fined in 49 CFR 173.51. or a Class A"ex
plosive as defined in 49 CFR 173.53 or a
Class B explosive as defined in 49 CFR
173.88.

(b) A solid waste that exhibits the
characteristic of reactivity has the
EPA Hazardous Waste Number of D003.
[45 FR 33119. May 19. 1980, as amended at 55
FR 22684, June I. 1990]

§ 261.24 Toxicity characteristic.
(a) A solid waste exhibits the char

acteristic of toxicity if, using the Tox
icity Characteristic Leaching Proce
dure. test Method 13il in "Test Meth
ods for Evaluating Solid Waste. Phys
ical/Chemical Methods." EPA Publica
tion SW-B16. as incorporated by ref
el'ence in § 260.11 of this chapter. the ex
tract from a repl'csentative sample of

•

•
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the waste contains any of the contami
nants listed in table 1 at the concentra
tion equal to or greater than the re
spective value given in that table.
Where the waste contains less than 0.5
percent filterable soUds. the waste It
self. after filtering using the methodol
ogy outlined in Method 1311. is consid
ered to be the extract Cor the purpose
of this section. .

(b) A soUd waste that exhibits the
characteristic oC toxicity has the EPA
Hazardous Waste Number specified in
Table I which corresponds to the toxic

. contaminant causing it to be hazard
ous.

TABLE 1-MAXIMUM CoNCENTRATION OF CoN'
TAMINANTS FOR THE TOXICITY CHARACTERIS

TIC

Regu'
EPAHW Conlaminanl CAS No.' 1a10f\'

No.' level
(mgIll

0004 Arsenic ~~~~~~.~........~.......~. 7440-38-2 5.0
0005 Barium .........._.......~....... 7440-39-3 100.0
0018 Benzene ........._............. 71~3-2 0.5
0006 Cadmium _......•_.......... 744~3-9 1.0
0019 Carbon tetrachloride ....•. 56-23-6 0.5
0020 Cl1lo<dane ••___._......._.. 57-74-9 0.03
0021 Cl1lorobenzene ..__....... 108-9G-7 100.0
0022 Cl1lo<olonn •.••..,.•............ 67~ 6.0
0007 Chromium ._•.__._.......... 744~7-3 5.0
0023 o-CreSoI ......................... 95-48-7 4200.0
0024 m-Cresol .__•.••.••...•.•..._ lCll1-39-C 4200.0
0025 p-C<esol •.__._........._•.. 106-44-5 4200.0
0026 Cresol ........•...•............... ........_.......•.. 4200.0
0016 2.4·0 .............................. 94-75-7 10.0
0027 1.4·();chlorobenzene ..... 106~6-7 7.5
0028 1.2-Dichloroethane ........ 107-0&-2 0.5
0029 1.I·Dichloroethy1ene ..... 75-3~ 0.7
0030 2.4·Din~rololuene_..~ ....~ 121-14-2 '0.13
0012 Endrin ..•..........._........... 72-21Hl 0.02
0031 Heptachlor (and ils ep- 7~4-8 0.008

oxide).
0032 Hexachlorobenzene ...... 118-74-1 '0.13
0033 Hexactllorobutadiene .... 87-68--3 0.5
0034 Hexachloroettlane ......... 67-72-1 3.0
0008 lead _.~....~_..._..._~........ 7439-92-1 5.0
0013 lindane ••__..................... 58--e9-9 0.4
0009 Mercury ......................... 743~97~ 0.2
0014 Melhoxyctllor ................. 72-43-5 10.0
0035 Melhyl ethyl ketone ....... 78-93-3 200.0
0036 Nijrobenzene .............. ~.. 98-95-3 2.0
0037 Pentrachlorophenol ....... 87--e6-5 100.0
0038 Pyridine ..............~.......... llD--e6-1 '5.0
0010 Selenium .........__.......... 7782-4~2 1.0
0011 Silver ......._......_............ 7440-22-4 5.0
0039 Telrachloroettlylene ....... 127-18-4 0.7
0015 Toxaphene _.................. 8001-35-2 0.5
0040 Tricllioroelhylene ........... ~1~ 0.5
0041 2.4.5·Trichlorophenol .... 95-9~ 400.0
0042 2.4.6·Trichloropllenol .... 88-06-2 2.0
0017 2.4.5-TP (Silvex) ........... 93-72-1 1.0
0043 Vinyl chloride ................. 75-01~ 0.2

1 Hazardous waste number.

'Chemlc.al Ulstraas senrice number.
'Quantilation Iiml Is::._ 1han the c:aIcuIaled regulatory=: The~ lhe<eIore becomes the reguta.1ory

4n 0-. m·. and p-Ctesat _rations cannot be dilleren
1ialed. the kllaI cnlsaI (0026) concenllallon Is.used. The~
lalooy Ievet of total cresolls 200~

[55 FR 11862. Mar. 29. 1990. as amended at 55
FR 22684. June 1. 1990; 55 FR 26987. June 29.
1990; 58 FR46049. Aug. 31.1993)

Subpart O-Usts of Hazardous
Wastes

§ 261.30 General

(a) A solid waste is a hazardous waste
if it is listed in this subpart. unless it
has been excluded Crom thi~ list under
§§ 260.20 and 260.22.

(b) The Administrator will indicate
his basis COl' listing the classes or types
of wastes listed in this subpal't by em
ploying oue or mOl'e of the following
Hazard Codes:
Ignitable Waste (1)
Corrosive Waste (e)
Reactive Waste (R)
Toxicity Characteristic Waste... (E)
Acute Hazardous Waste (H)
Toxic Waste (T)

Appendix VII identifies the constituent
which caused the Administrator to list
the waste as a Toxicity Characteristic
Waste (E) or Toxic Waste (T) in §§ 261.31
and 261.32.

(c) Each hazal'dous waste listed in
this subpal't is assigned an EPA Haz
ardous Waste Numbel' which precedes
the name oC the waste. This number
must be used in complying with the no
tification requirements oC Section 3010
of the Act and certain recol'dkeeping
and reporting requirements under parts
262 through 265. 268. and part 270 of this
chapter.

(d) The following hazardous wastes
listed in § 261.3101' § 261.32 are subject to
the exclusion limits Cor acutely hazard
ous wastes established in § 261.5: EPA
Hazardous Wastes Nos. F020. F02l •
F022. F023. F026. and F027.

(45 FR 33119. May 19. 1980. as amended at 48
FR 14294. Apr. 1, 1983; SO FR 2000. Jan. 14.
1985; 51 FR 4OG3G. Nov. 7. 1986; 55 FR 11863.
Mar. 29. 19901
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•
§ 261.31 Huardous wastes from non-specific sources.

(a) The following solid wastes are listed hazardous wastes from non-specificsources unless they are excluded under §§260.20 and 260.22 and listed in appendixIX.

(T)

(A. T)
(A. n
(A. T)

(A. T)

(R.n
(T)

(T)

(HI

(HI

(H) •

Indusuy and EPA hazardous
waste No.

Generic::
FOOl .• ••••_•.__

FOO2

Foo:;

FOO4 .

FooS

FOO6

FOOl
Fooe

FOO9

FOtO

FOtl

F012

FOt9

F020 ..

F021 .

F022

Hazardous waste

The IollowWlg spenI halogenaled solvents used In degreasing: Tetrachloroethylene. (TJlric:f\IcKoelhy melhylene chloride. 1.1.Hrichlol'oelhane. carbon letracNoOde,and chlcXlnaled I1Ilorocarbons: all spent sotvenI miIlIUIeSIblend$ used In degreasklgconlalnlng. before use. a latal of ten pen:enI or more (by voIumel of one or more ofIIIe allow halogenaled solvents or Itlose soIYents listed in FOO2. RlO4. and FOO5:and still botloms from the re<:OVery of these spe<ll solvenlS and spent solvent mi.·
luteS.

The toIIowing spenl halogenated solvents: Tetrachloroethytene. methylene chloride. (T)lrichloroethylene. '. I. l·trichloroethane. chlorobenzene. 1.1 .2·1richloro-l .2.2·
Ir~luoroeIhane. orlho-dichlorobenzene. Iric:hlorol1uoromelhane. and 1.1,2.lrichloroethane; aU spe<ll sollleni mixlureslblends containing. before use. a 100ai 01len percent or more (by wlumel 01 one or mOre 01 the above halogenated solventsor those listed in FOOl. Foo4. Of Foo5; and stin banoms from Ihe recovery at Ihesespent sotvents and spent solvent miJC1ures.

The 10Uawing spent nan·halogenated solvenls: Xylene. acetone. elhyl acelale. ethyl (I)'benzene. elhyl elher, methyl isobutyl ketone. n·butyl alcohol. cyclohe.anone. andmelhanol; aR spent solvent miJC1uresiblends contaning. before use. only lhe abovespenl non-halogenated solvents; and aU spent solvent miJC1uresiblends conlaining.before use. one or more olllle above ~alagenaled soIvenls. and. a 100ai of lenpeo-cenlor more (by volumel 01 one or more 01 those solvents listed 0. FOOl. FOO2.Foo4. and FOO5; and Slill boUa<ns from Ihe recovery of these spenl solvents andspenl solvent milClures.
The tollowing spen! non-llalagenated solvents: Cresols and eresytic acid. and (T)

n~robenzene; aN spent solvent mixtureslblends containing. before use. a talal at lenpercent or more (by volUmel 01 one or more of IIIe a!love non-halogenated soIvenlsor lhase solvents ~$\ed in FOOl. FOO2. and FOO5; and SlilI bottoms 'rom lhe recov·ery of lhase spenl solvents and spent solvent milllures.
The following spent non-halagenaled solvents: Toluene. methyl ethyl kelane. carbon (t.T)disulfide. isobutanol. pyricf_ benzene. 2·elhoryelhanot. and 2-n~rapropane; anspenl soIven! miJC1uteSlblends conlainklg. beIore use. a lolal of len peo-cenl or more(by volume) 01 one or more 01 Ihe above non-halogenaled solvenls or those sol·vents ~sled 0. FOOl. FOO2, or FOO4; and Slin botloms trom Ihe recovery of thesespent solvents and spent sotvent miJnures.
Wastewater treatment sludges from electroplating operattons except from the follow·ng processes: (I) SuNuric acid anodizng 01 atuminum; (2) lin plaling an carbonsleet; PI zinc plating (segregaled basis) on carbon sleel; (4) aluminum or zinc-alu'minurn plaling on carbon steel; (5) cleaning/stripping associaled with lin. zinc andaluminum plating an carbon Sleel; and (6) chemical etching and milling 01 aluminum.Spent cyanide plating balh solutions from elec1raplating operalions ..PIaling balh residues from 1he boUom 01 plating balhs Irom eleclraplalng operationswhere cyanides are used 0. lhe process.
Spent stripping and cleaning bath solutions Cram eleclroplating operalions wherecyanides are used 0. 1he process.
Quenching bath residues from oil balhs 'rom melal heal Irealing ape<ations wherecyanides are used in lhe process.
Spent cyanide soIulions trom sa. balh pot cleaning Irom melal heat trealing oper·ations. .
Ouenchng wasle waler trealment slUdges 'rom melal heal Ireating operalions where

cyanides are used 0. the process.
Wastewater "ealment sludges Irom the chemical conversion coaling 01 aluminum e.·

cept 'rom zirconium phosphating in aluminum can washing when such phosphalingis an eltdusive conversion coaling process.
Wastes (eKCep\ waslewater and spent carbon 'rom hydrogen chloride pur~icalion)'rom the production or manufaclumg use (as a reactant. chemical intermediate. orcomponent 0. a lormutaling process) at Ir;' or lelrachlorophenol. or of nlermediatesused to produce Iheir pesticide derivalives. (This Usling does not include wastestram the production 01 He..chlorophene !rom highly pur~ied 2.4.5·lrichlorophenot).
Wastes (elCcepI wastewater and spent carbon from hydrogen chloride purification)Crom Ihe producl6on or manutacluring use (as a reactanl. chemical inlermediate. or·componenl in a formulating pcocess) of penlachloroPhenol. or of intermediates usedto produce its derivatives.
Wastes (el(cept wastev/ater and spent carbon from hydrogen chloride purification)l,om the manulacluring uSE (as a reactant. chemical inlermedlate. Of component in

a lormulatlf19 ptocess) of telra-. pcnla·. 0' hell.achlorobenlenes under alkaline con
dlttO'lS
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Hazardaus waste

§261.31

•

•

F023 _

F02C _

f'02S _ .._-_ ..

F026 .

F027 .

F028

f032

F034 ..

F035 .

F037 ..__.•...•......••••..•.......

Wastes (ellCepl wastewater and Il*ll cartlan ltaIIl t'l"*ogen c:hlofide purillcallon) (HI
flQm hi flllIdYClion of maftlriIIs on~ pwvlousfy used lor file pnxfucIion Of
manulacluring .- (as a~ c:t.nlcaf lnlermediate, Of ClOftlPCll\lll1ln a lonnu
Iating PftlCllSS) of lri- and IlIncNolllflhellOls. (ThIs Isting does no( Include wastes
from~ used~ lor the flllIdur:Ilon Of _ of HelClChloooflhene from highly
fIUlI"oed 2.4,5·«ricNolllflheClol).

Prooess -. including but no( fitIIed 10, distilallon residues, helNy ends, IalS, (T)
and readllt clean-oul wues. flDm .. fIlllduclion 01 ---. dIlorinaled aliphatic
~ bv he radical c:aI&IrZed ..--. 1Mse cNomaled alphallc hy
dtDcalbons ani \hose hailing C8Ibon d1aln lengths ranging ltaIIl one III and h:Iu6-
ing lMl, 'wilII varying amounts and fIll$iIions of cIIfoMe lIUlstitutlon. (This &sting
does no( Include _ters.__ In!&tmenI sludges. spent catalysts. and

wastes listed In § 261.31 or § 261.32.).
Condensed light ends, spent fclters and filter aid5. and spent desiccant wastes trom (T)

\he produclion of celtaiff c:hlorina1ed aliphatic hydrocaobons. bv tree radical ca.ta·
trzed fIlOC8SS8S. These chloMaled aliphatic hydrocarbons afe Ihose having carbon
chain IengIhs "'nging lrom one III and including live. wiIt1 varying amounts and flO'
s~ions 01 chlorine subst~ution.

Wast.. (except wastewaler and spent carbon •rom hydrooen chloride pur~icationl (H)
Irom the production of materials on equipmenl previously used lor lhe manufactur·
ing use (as a reactant. chemical inteRnediale. or component in a 'ormulaling proc.
ess) of tesra-. penta·. Of' helCachkwobenz8t"'e under alkaline conditions.

Discarded unused tormulalions containing Ir;'. lelra'. Of penlachlorophenol 0' dis· (H)
carded unused formulalions containing clll1lpllUnlls defiYed Irom \tIese
chlorophenols. (This listing does not include lormulalions containing
HeKllChlorophene sythesized Irom prepurilied 2.4.5-trichlorophenot as the sole com
ponent).

Residues resu1ling trom the incineralion or thennaltreatment 01 soil contaminaled wiIh (T)
EPA Hazardous Waste Nos. F02O. F02t. F022. F023. F026. and F027.

Wast_lers (excepl Ihose lhaI have _ come into contact with process contami- (n
nanls). process residuals. preS8lVatiYe drippage. and spenlformulations from wood
preserving processes generated at pIanIs thai cufTent!y use or have preulously
used c:hIorophenolic lormulations (excepl potential~1 CIOSS-contaminated wastes lhaI
have had \he F032 wasle code deleted in accordance with §261.35 oIthls·dIapler
or poten~ally cross-eontaminated wastes Ihat are otherwise cumll\Ily regulated as
hazardous wastes (i.e.. F034 or F03SI. and wh....e the generalllf does nDC resume
III inbiate use of chlotllphenolic formulations). This 6sling does nol include KIlOl
bottom sediment sludge lrom the treatment of wastewater hom wood preserving
process.. that use creo$ll\e and/or pentachlorophenol.

Waslewaters (except those that have _ come into contact with process contami- en
nants). process residuals. ll'eservatiYe drippage. and speIlt tonnulalions 'rom wood
preserving processes generated at plants lhat use creosote lormulalions. This list·
ing does nat include KOOt bonom sediment sludge t,om the trealment of
wastewater from wood preserving prooesses that use creosOle and/or
pentachlorophenol. .

Wastewalers (except lhose that have noI come Into oontaCl with process contami· (n
nants). process residuals. presentalive cIriWage. and spent formulations Irom wood
preserving processes generated at plants \hat use lno<ganic preservatives contain-
ing arsenic or chromium. This listing does no! include KOOt _om seGment sludge
from the treatment 01 wastewater trom wood preserving processes that use creo-
sate and/or pentachlorophenol

Petroleum refonefY primary oiUwaterlsolids separation sludge-Any slUdge generaled In
from the g,avitalional separation of oiIIwatedsorlds during the storage Of treatment
01 process wastewaters and oily cooling wastewaters lrom pet,oleum relineries.
Such studges include. but are not limited to. Ihllse generaled in: oiVwaterlsolids
separators: tanks and impoundments: d~ches and oUter conveyances: sumps: and
SIORn_Ier un~s receiving dty weather flow. Sludge generated in stoRn"",ter units
lIIat do nat receive dry weather llow. sludges generated hom non-contact once
IIIrough cooling waters segregaled lor treatment from other process Of oily cooling
waters. sludges generated In aggressive biological treatment units as defined in
§261.3t(bl(2) (oneluding sludges generated in one Of more add~ional units aller
waslewaters have been treated in aggressive biological treatment units) and KOSI
wastes are nol included in this tisting.
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§261.32 40 CFR Ch.1 (1-1~1 Edition)

•

§ 261.32 Hazardous wastes fronl specific sources.
The following' solid wastes are listed hazardous wastes from specific sources unless they are excluded under §§260.20 and 260.22 and listed in appendix IX.

f038 PWoIeum lIlIinery secondary (emuIsllied) oiIwaIedsolids sepatation sludge--Any (T)sludge and/or Iaat genetaI8d fnlm the physical and!« c:hemlcaI separation 01 ONwaIedsalids .. process __ Mel oily cooling wastewatens fnlm petroleum
reflleries. SuCh wastes WlcUfe. but _ not limled to, ••~ and ltoats genetaled In: i\duc:ed air flotation (tAF) units. 1aflkS and impoclndmenIs. and al sludgesgeneqted .. OAF un'" Sludges geneqIecl .. SIocm__ units that do not receNe
dry wealher flow, sludges generated from IlClA-OX\Iacl onal-Ihrough cooling waterssegrevaIed lor trealment ..~ othet process or oiIW' coding waters. slUdges andfloats generated .. aggressNe bioi0gicai lreatmer4 units as defned .. §261.31(b)l2)Concluding sludges and Iioats generated in one or mom adcf<tional units aflerwasleWalers haw been lI'eated in .gg<esslote blaloglcalltealmerlt units) and F037,K048. and KOSI wastes ate not included ... this listing.F039 _ __ leachate lJiquids that I\al<e peroaCated lhrough land disposed wastesI resulting lrom (T)the disposal 01 more than one testriQed waste c1assiied as hazardous under sub·parl 0 01 !his parl. (Leachate resultng from the disposal 01 one or more 01 the fol·lowing EPA Hazardou~ Wastes and no OIher Hazardous Wastes relains ~s EPAHazardous Waste Number(s): F02O. F021. F02l. F026. F027. and/or F02B.).

(b) Listing Specific Definitions: (1) For the purposes of the F037 and F03B list..ings. oil/water/solids is defined as oil and/or water and/or solids.(2) (i) For the purposes of the F037 and F038listings, aggressive biolog'ical treatment units are defined as units which employ one of the following four treatmentmethods: activated sludge; trickling filter; rotating biological contactor for thecontinuous accelerated biolog'ical oxidation of wastewaters; or high-rate aeration. High~rateaeration is a system of surface impoundments or tanks, in whichintense mechanical aeration is used to completely mix the wastes, enhance biological activity, and (A) the units employ a minimum of 6 hp per million gallonsof treatment volume; and.either (B) the hydraulic retention time of the unit isno longer than 5 days; or (C) the hydraulic retention time is no longer than 30days and the unit does' not genel'ate a sludge that is a hazardous waste by theToxicity Characl;eristic.
(ii) Generators and treatment, storage and disposal facilities have the bUl'denof proving that their slUdges are exempt from listing as F037 and F038 wastesunder this definition. Generators and treatment, storage and disposal facilitiesmust maintain. in their operating or other onsite recot'ds, documents and datasufficient to prove that: (A) the unit is an aggressive biological treatment unitas defined in this subsection; and (B) the sludg'es sought to be exempted from thedefinitions of F037 and/or F03B were actually generated in the aggressive biological treatinent unit.
(3) (i) For the purposes of the F037 listing, sludges are considered to be generated at the moment of deposition in the unit, where deposition is defined as atleast a temporary cessation of lateral particle movement.
(ii) For the purposes of the F038 listing, .
(A) sludges are considered to be generated at the moment of deposition in theunit, where deposition is defined as at least a temporary cessation of lateral particle movement and
(B) Goats are considered to be generated at the moment they al'e formed in thetop of the unit.

[46 FR 4617, Jan. 16. 1981, as amended at 60 ~~ 33913, June 29. 19951
EDITORIAL NOTE: For FEDERAL REGISTER citations affecting § 261.31, see the List or CFR Sec'tions Affected In the Finding Aids section orthil; volume.

...

InduslJy and EPA hazardous
_steNa.

lnduslry and EPA hazardous
waste NQ.

Hazardous waste

Hazardous wa sle

Hazard
code

Hazard
code

•

•Wood prescrvalion: KOOl OOllom sediment sludge Irom the Ireatm-ent 01 waslc\..a1crs from wood preserving (T)processes thaI use creosote anc2!ol l'lCf'tachl()t'ophenol
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IncMtry 8fId EPA hazatdous_No.

(T)

m
(T)
(T)
(T)
(TJ
(T)
(R, T)
(T)

(1)

(1)
(1)
(1)
(1)

(T)
(1)

(1)
(T)
(FI.T)
(FI.T)
(1)
(T)
(1)
(T)

Wastewat.er lreaIment sludge lnxn 1he production 01 dwome yeIow and orange pig-
ments.

Wastewater lIeaImenC sludge Irom lhe production III rnolytldale ClllInlII! pigmelU _
Waslewaler lteaIinenllludge trom the production III zinc yellow plgments _
Wastewater lnlatmenI sludge ftom 1he production III dlRIme green pigments •__
Wastewater lrealmenl sludge lnxn 1he produclion III dwome C»lide green plgmefU

(anhydrous and hydrated).
Waslewalet trealmenl sludge ftom lhe plI)Cluction of lion blue plgments _.__
Oven resldue lnxn 1he produclion III cluome oJ<ide green pigments __"'_'''__

K'36 .

Kt18

Kt17

K08J _ .
K08S .
K093 ..
K094 .
K09S .
K096 .
KIOJ ..
KI04 .
Kl05 .

K020 .
K021 .
K022 ..
K02J .
K024 ..
K02S .
K026 .
K027 .
K028 .

0istiIIalI0n boaoms lrom lhe Pmcsuction III _Idehyde from 8lhytene _ _..__
DistiIalion side c:uls trom lie pmcIuclion III acelaIdehyde trom elhylene ••_ ,._ _
BoI1om stream from the wastewater S1rippet' n !he production III .crytonitrile ••_ .
Bottom stream frem Ihe acelon~rilecolumn in Ihe produclion III aCfYlon~ .
lloItoms from IIle acetonitrile purification eoIumn in \he pfOduc:tion 01 aCfYlon~rile .
Still bolIoms from Ihe distillation 01 benzyl c:IIIoride ..
Heavy ends or distillation residues lrom Ihe production of carbon tetrac:hlo.ide ..~ ..
Heavy ends (still boetoms) lrom !he pur~ication column in the prodUClion of

epichlornhydrin. .
KO 18.... Heavy ends (rom the Iractionation column in ethyl chloride produc1ion (T)
K019 Heavy ends from the distillation of ethylene dichloride in elhy1ene dichloride groduc· (T)

lion.
Heavy ends from the distiftation 01 vinyl chloride in vinyl cIIloride monomer production
Aqueous spen! antimony catalyst waste Irom ftUOfomethanes ptoduction ..
[);stillation bottom lafs from IIle production .01 phenoIIacetone from cumene .
Distillation light ends from the ptodudion 01 phttialic antIydfide from naphthalene .
Distillation bolloms from !he production 01 phlhafic anhydride from naplllhalene ~.••.
Distillation ,bonoms from the production'oI nitrobenzene by the nitration 01 benzene .
Stripping still tails from !he produdion 01 methy ethyl 'PY'idines .
Centr~uge and distalation residues Irom toluene diisocyanate ptoduetion ..
Spent catalys1 'rom the hydroc:Norinalor reador in the production of 1.1,1,

lric:hlonletllane.
K029 _ :. WaOle lromllle produCl steam st~ in the production 01 l.l.l·tric:hloroethane (T)
K030 .:.... Column bolIoms or heavy ends trom !he combined production of trichloroethylene and (1)

perdlloroelhylene.
Distillation bolIoms from anDine ptOducIion _ _...................................... (1)
[);stiUalion 0< l,aClionalM column bottoms lrom the PfOClUCIion 01 dllorobenzenes ...... (T)
Distillation Iighl ends from the production III phtha6c anhydride lrem Oflho-kylene _..... (1)
DiOlalation bOCIoms from the production of phtha1ic anhydride Irom Oflho-xyIene (1)
Distillation bottoms from the production of t.1.1-lricNoroethane (T)
Heavy ends from the heavy encls column trom the production of l,I,l·trlc:hloroethane (T)
Process .esidues from .naine eXlraction trom the produetion 01 aniline (T)
Combined wastewat streams gene<ated 'rom n~robenzenelanitine produClion (1)
separated aqueous stream from the react", produc1 washing step ... the production 01 (T)

chlorobenzenes. ,
Kl07 _ _..... Column _oms from product separation from the production 01 1.1-<limelhy\-llydfa· (C.n

zne (UOMH) lrom caJboxylic acid hydfaz.......
Kl08 Condensed column ovemeads 'rom ptoduc1 separation and condensed reacto< vent (I.n

gases from the production of l,l-<fmethylhydrazine (UOMH) 'rom calbooylic acid
hydrazldes.

Kl09 Spen! lilt cartridges from ptoduC1 purifocation from the produClion of 1,1' (T)
dimethylhydrazine (UDMH) trom calboxylic acid hydrazldes.

K 110 Condensed column ovemeads from Intennediate separation from the production 01 (T)
'l,l-dimelhylhydrazine (UOMHI Irom calboICYtic acid hydrazides.

KIll................................. Product washwat...s Irom the production 01 dinilrotoluene via nitration 01 toluene ........ (C.T)
K112 Reaction by-product water from the drying column In the production of 10luenediamine (T)

via hydrogenation 01 din~rotoluene.

K 11J Condensed liquid fight ends Irom !he purification 01 loluenediamine in 'he produClion (T)
01 toluenediamlne via hydfogenation 01 d"rlitrOloluene.

K 114 Vicnats from the pur~ication 01 toluenediamine in the production oIloluenediamine via IT)
hydrogenation of diWotoluene.

Kl1S Heavy ends from the" purifocation of toluene<flamine in the production of (T)
totuenediamine via hydrogenation of dinhrototuene.

K 116 Organic condensate hom Ihe solvenl recovery column in the production of toluene (T)
diisocy~nale via phosgenation of toluenediamine.

Wastewate< from the reaclor vent gas scrUbber in the Pfoduction of ethylene (T)
dibromide via bfomnation 01 ethene.

................... Spent adsortlent solids Irom pur~ication of ethylene dibromide in the production 01 (T)
ethylene dibromide via bromination 01 e1hene,

StiU bottoms 'rom the p~rification ot elhytene dibromide in the ptOduelion ot elhylene (T)
dibromide via bron,if\3,ion of clhene.

K.007 _

Kl108 .' _

Organic: c:hemlc:als:KOO9 _
KOl0 •__•__

1<011 _ __ _
K013 _ _ ..
1<014 .
K01S _ .
K016 ..
K017 ..

inorganic pigments:l<OO2 . _

KOOJ _
KOO4 __.. _
KOOS _
KOOG _
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§261.32 

IndusIry and EPA hazaldous 
waste No. 

Kt49 ______ .. __ 

K150 ..... __ • ___ _ 

K151 ... _ ........ _ .. _._ .. __ 

KI56 .. __ ........ _._ ..... _._._ 

K1S7 __ .............................. . 

KISS 

K159 
KI61 

lno,ganic chemc.a1s: 

40 CFR Ch. I (7-1-97 Editi~n) 

Hazanious wast. 

Distillation baIIam$ from the produCtion 01 q,ha. (ot melhyl·, dllDmated IoIuenes. (T) 
~Iorinated 1Ob!nes. benzoyt c:htorides. and 00f1III0CA'Ids wIh mixlums of these 
func:fional gtQUPS. (JlIIs waste does not rdude stili bottoms from the diSIiI1atian 01 
benzyl chloride.'. 

Organic ,esiduals. eJOCIuding spent c:aItIon adso<b«1t. from the spenI dIIorine gas and (T) 
hydro<:Naric acid recoveoy pmcesses associaIed ¥IiIh the pcoductIon of alpha- (ot 
methyI-) chlorinated to4uenes, rtng-clllorinated ioIuenes, benzoyt ddarides. and 
compounds IOith mixlutes 0I1hese tunctional gnMIP$. 

Wastewatet treatment sludges, IIlCICfudWIg neultalizatlon and trioIogIcaI sludges. gen- (T) 
e<ated during the treaImenI 01 wastewaters from the poduc::tlon of alpha· (ot meU>-
yl-I dllOrinated toluenes, ~ "*'-s. benzoyl dlbrides, and c0m
pounds with mbclufes 0I1hese functional gnlUp$. 

Organic ..... ste ('wdIding heavy ends. still bottoms. IighI ends. spent solwents. tilrate.. (T) 
and deC:antatesl tram the production 01 carbamates and carbamoyl oxime.. (This 
listing does not apply to was1es genetated tram lhe manulactute of J·iodo-2· 
p«>pyny1 n-bUly1carbamate.l· 

Waslewalers (including SClUbber walers. condenser walers. washwalers. and seIlara· (T) 
I .... water.) Irem tile product .... 01 carbamates and carbamoyl oximes. (This ~sling 
does not IIl'P'Y 10 wastes generated lrem die manufacture 01 3-iodo-2'plopynyl n· 
butylcarbamale.). 

Bag house dusts and fiher/separation solids from Ihe production of cartJamales and (TI 
carbamoyl oximes. (This listing dOes not appfy to wastes genera led from the manu
lacture 01 3·iodo-2·propynyl n·bulylcarbamale.). 

Organcs trom the lrealmenl of thiocarbamate wastes _ ..........•....................... 
Purdical"" solids (including likralion. evaporation. and cenlrilugation solids). bag 

Ilouse dust and lloot sweepings trem the production 01 d~hiocarbamate acids and 
tnelr safts. (This iSIing does not include K125 Of KI26.). 

(TI 
(R.T) 

K071 ... _............................ Brine pur~ication muds Ircm the mercury cell ptOCess in dllo<ine production. where (n 
separalely p'eIlumied brine is not used. 

K073 ................................. Chlorinaled hydrocarbon waste Irom the pUl'aication step 01 .Ile diaphragm cell proc· (T) 
ess using graphite anodes In chlorine production. 

K tOO ................................. Wastewater treatment sludge.lrom \he mercury ceR process In chlorine prodUC1ion ..... CT) 
Pesticides: 

K03t ............................. ,._ By-product sahs generaled in the ploduct"" 01 MSMA and cacadyfic acid ..... ...... ........ (T) 
K032 .. _ ....................... :..... Waslewaler treatment sludge fram the production 01 chlordane ........... _ ..................... _. CT) 
K033 ........................... _.... WaSlewater and scrub water lrem the cIllorillation of cycIopentadiene in the produc· (n 

lion 01 """"dane. 
K034 ................................. FiKer solids 'rem the fi~ration 01 helCaChlotocydopentadiene in the production 01 (n 

chlo<dane. 
K03S ............. .................... Wastewater treatment sludges generaled in the production of creosote ........ _............... (T) 
KOJ6 ................................. StiU botloms Irom lotuene reclamation distillalion in the ploduction 01 disutloton .......... (T) 
K037 ................................. Wastewater treatment sludges Irom tile ploduct .... of disutloton ................................... CT) 
K038 ............................. _.. Wastewater 'rom the ..... shing and stripping 01 phorale production .. _............. CT) 
K039 ................................. Foller cake 'rom the fillral"" of diethy1phospl\orodithioic acid in the production 01 (T) 

K040 ..................... __ ...... _ 
K041 ................................ . 
K042 ............. _ ......... _ ...... .. 

K043 
K097 

K098 ............. _ ................ .. 
K099 ................................ . 
KI23 ....................... .. 

Kt24 

K125 

Kt26 

Kt31 

Kt32 ........................ . 

E "",oSNe" 
K044 ......... . 
K045 
K04G 

K047 

phOfate. 
Wastewater Ireatment sludge Irem the production of photate ........................................ (T) 
Wast ..... ater treatment sludge Itom the production of loxaphene ................................... CT) 
Heavy ends Of di$\~lation residues 'rem the distillation of tetrachlo<obentene in the (T) 

ploduction 01 2,.,5-T. 
2.6-0iclllotophenol waste trom the production 01 2 •• ·0 ................................... _.............. (T) 
Vacuum stripper discharge Irom the chlordane chlo<inator in the product.... 01 en 

chlo<dane. 
Untreated process wastewaler from the production of loxaphene .................................. (T) 
U"trealed wastewaler Irom the product .... of 2.4·0 .................................... (T) 
Process waslewaler (including supernates. tillrales. and washwaters) Irom Ihe pto- (n 

duction of ethylenebisdithiocarbamic acid and h saIl. 
P.eac\ot venl scNbbe< waler trom the production of ethylenebisdithiocarbamic acid (C. T) 

and as saks. 
fillration. evaporation. and centr~ugation solids lrom the production 01 (n 

etllylenebisdithiocarbamic acid and fts salls. 
Baghouse dusl and tloOt sweepings in milling and pad<aging operations from the plo, (T) 

dUClion or fonnutal"" 01 ethylenebisdithiocarbamic acid and ~s salls. 
Wastewater lrem the reactor and spent sulluric acid hom Ihe acid dryer Irom the pro· (C. n 

duction 01 methyl bfomide. 
Spent absorbenl and wastewater sellarator solids Irom Ihe production 01 mell\y1 bro- (n 

mide 

Wastewater treatment sludges trom ,he manufacturing and processtng of eKPlosives. (Rl 
Spent Ciu'bon Irom the treatment at wastewater conta.ining eJCplosives ...... , (R) 
Wastewater treatment sludges 'rom the manutacturing, formulation and loading of (Tl 

lead-based initiating compounds. 
Plnl.Jrcd water trom TNT o"erations (R\ 
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PeltOIeum refining: K048 _____ _ 

KD49 _____ • __ 
KOSO _____ _ 
KOSI ___ • ___ • 
KD52 ______ • __ 

Iron and steel: 
KOSI K062 ______ _ 

Primary a>pper. 

Hazardous waste 

Dissolved air IloCaI"IOR (DJ\F) tIoaIfrom Ihe peInIIeum mining hfus1Iy (T) 
Slap 01 emulSion soIicIs from Ihe peItOIeum 'efring muscry (T) 
Heat elllCNngat IIundIe cleaning sludge from Ihe peItOIeum refining Indusky ___ (1') 
API sepata\llr sludge fIOIII .... pe\tOIeum refring induslly • ___ •• (T) 
Tank batIams (leaded) from tile petroleum refring indusIry _________ (T) 

Emission coni"" duslIsIudge from !he primaIy (IIIIdoIcIian 01 steel In eIec:Iric: lumaces (1') 
SpenI picIcIa Iiquar generaled by steel fnishlng operadons cI facilities wiIhIn the iron (C.l) 

and staellnduslly (SIC Codes 331 and 332). 

K064 _______ Add plan! blowdown slunyfsIudge resulling from Ihe thickening cI bIowdown slurry (1') 
fRlm prmary copper produc:lion. 

Primary lead: 
KOS5 ..• __ •............ _ •. ____ $u1face impoundment solids contained in and dredged lrom sUt1ace impoundments at (T) 

Primary zinc: 
K066 •.....••.••.........•...•....•.• 

Primary aluminum: 
K068 .......... . 

Fenoalloys: 
K090 ......... . 
K091 . 

Secondary lead: 
K069 •........•.............•.....••.. 

primary lead smefting lac~~ies. 

Sludge lrom treatment 01 process wastewater andlor acid plant blowdown Irom pri· eT) 
mary zinc production. 

Spet'li potl",ers from primary aluminum reduction 

Emtssion control dust O( sludge hom ferroc:tlfomiumsificon prOduClton (T) 
Emission Co.11(ol dust Of' sludge trom terrochromium productiOl\ ............... _.................... (T) 

Emission control duS1fsludge lrom s.condary lead smehing. (NOTE: This tisting is en 
stayed administratively lor sludge generated lrom Secondary acid sCNbber sys· 
tems. The stay will remain in effect unt~ lurtller administrative action is taken. " 
EPA takes lullher action effecting Ihis sl.y. EPA will publish a nolice 0I1he action 
in \he Fedenl Register. 

Waste leaching solution Iran add leaching of emission control dusllsludge lrom see- en 
ondary lead smeUing. 

Veterinary pIIannaceutical~ 
K084 _ ..... _ ••••...•.... _._._... Wast_ater treatmenl sludges generaled during tile produdion Of veterinary pllarma· en 

ceuticals Irom arsenic or organo-arsenic compounds. 
K tOl •...•..........•....... _.:...... Distillalion tar residues lrom tile distillalion 01 aniine-based compounds in lhe produc· en 

tion 01 veterinary pllannac:euticals Irom arsenic or organo-arsenic compounds. 
K 102 •.•.•..... _ ................. _.. Residue lrom \he use 01 activaled carbon lor decolorization in \he production of veter~ (T) 

Ink lormuialion: 
K086 ............................... . 

CoI<ing: 
K060 ..•......•...•...••.••.•.......•. 
K087 .•......•..................• _ .•. 
KI41 ..•..•.•• _ ...•. _ •.••. _ •..... _ 

KI42 .•.....•..•.........••........... 

K143 ........................•........ 

KI44 ......................... . 

KI45 

K147 
K148 

nary pllarmaceuticals trom arsenic or organo-arsenic compounds. 

Solvent washes and sludges. caustic washes and sludges. or waler waslles and (T) 
sludges Irom cleaning tubs and equipmenl used in Ihe lormulali"" 01 ink Irom pig. 
ments. drklrs. soaps. and stab'hz.ers containing chromium and lead. 

Ammonia stin lime sludge from coIeing operations _ .•.. _ •.....•.. _ ....... _ •.......•......... _ .. _..... (T) 
Oeeanler lank lar sludge Irom coIeing operalions •. - ..•. __ ...•.. _ ..•.. __ ... _ .............•.. _ •. _ (T) 
Process residues fRlm tile recovery 01 coal tar. inc:Iuding. but nollim~ed 10. c:oIIecIing (T) 

sump residues from \he production 01 colee Irom coal or IIIe recovery 01 col<e by. 
prodUCIs produced from coal This tisting does not nctuds K067 (decanter tank tar 
sludges Irom coIcing operations). 

Tar storage lank residues from tile production 01 colee from coal or lrom tile recovery en 
of colee by·products produced from coal. 

Process residues from Ihe recovery of ligIlt oil. incfuding. but not Iim~ed to. those gen· en 
er.,ed in stiUs. decanters. and .. asll 011 reet7<lery units Irom tile reeovery of coIce by. 
produCls produced lrom coal. 

Was'ewaler sump residues Irom ~gllt oil relining. including. bul not timiled to. inler· en 
cepfing or contamination sump sludges lrom \he recovery 01 coke by·products pro· 
duced lrom coal. 

Residues Irom napllthalene c:oIIec:\ion and recovery O\l8ralions from tile recovery of (T) 
col<e by1>'oducts produced Iran coal. 

Tar storage lank residues lrom coal tar relining ..•...• _._ .....•.•.• _ •.......•• _ .•. _................... (T) 
Residues Irom coal tar distillation. including but nOl limited \0. ,'iII bottoms •.....•........... en 

(46 FR 4618. Jan. 16. 1981] 

EDlTORI. .. L NOTE: Fo,' FEDER.'\I. REGISTER citations arrecting §261.32. see the List or CFR Sec
tions Arrected in the Finding Aids section or this volume . 
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§261.33 

§ 261.33 Discarded commercial chemi
cal products, off-specification spe
cies, container residues, and spill 
residues thereof.. 

The following materials or items a.re 
ha.za.rdous wastes if and when they are 
discarded or intended to be discarded 
as described in § 261.2(a)(2)(i), when 
they are mixed with waste oil or used 
oil or other material and applied to the 
land (or dust suppression or road treat
ment, when they are otherwise applied 
to the land in lieu oC their original in
tended use or when they are contained 
in products that are applied to the land 
in lieu oC their original intended use, or 
when, in lieu of their original intended 
use, they are produced for use as (or as 
a component of) a fuel. distributed for 
usc as a fuel, or burned as a fuel. 

(a) Any commercial chemical prod
uct, 01' manufacturing chemical intel'
mediate having the generiC name listed 
in paragraph (e) or (0 of this section. 

(b) Any oCf-specification commercial 
chemical product or manufacturing 
chemical intermediate Which, if it met 
specifications, would have the generic 
name listed in paragraph (e) or (0 of 
this section, . 

(c) Any residue remaining in a con
tainer or in an innel' liner removed 
from a container that has held any 
commercial cHemi.cal product or manu
facturing chemical intermediate hav
ing the generi.c name listed in para
graphs (e) 01' (f) of this section, unless 
the container is empty as defined in 
§ 261.7(b) oC this chapter, 

[Comment: Unless the residue is being bene
ficially used or ceused. or legitimately recy
cled 01' reclaimed; or being accumulated. 
stored. transported oc treated prior to such 
use, re-use, recycling or reclamation, EPA 
considers the residue to be intended {or dis
card. and thus, a hazardous waste. An exam
ple o{ a legitimate re-use oC the residue 
would be where the residue remains in the 
container and the container is used to hold 
the same commercial chemical product or 
manufacturing chemical intermediate it pre
viously held. An example of the discard of 
the residue would be where the drum is sent 
to a drum reconditioner who reconditions 
the drum but disca.rds the residue.\ 

40 CFR Ch. I (7-1-97 Edition) 

(d) Any residue or contaminated soil, 
water or other debris resulting' from 
the cleanup of a spill into or on any 
land or water of any commercial chem
ical product or manufacturing chemi
cal intermediate having the generic 
name listed in paragraph (e) or (0 of 
this section, or any residue or contami
nated soil, water or other debris result
ing from the cleanup of a spill, into or 
on any land or water, of any off-speci
fication chemical product and manu
facturing chemical intermediate 
which, if it met speCifications, would 
have the generic name listed in para
graph (e) or (f) of this section. 

[Comlllent: The phrase "commercial chemical 
product or manufacturing chemical inter
mediate having the generic name listed in . 
. ." refers to a chemical substance whicb is 
manufactured or formulated for commercial 
01' manufacturing use which consists o{ the 
commercially pure grade of the chemical. 
any technical grades of the chemical that 
are produced or marketed, and all formula
tions in Which the chemical is the sole active 
Ingredient, It does not refer to a material, 
such as a manufacturing process waste, that 
contains any oC the substances listed In para
graph (e) or (n. Where a manufacturing proc
ess waste is deemed to be a hazardous waste 
because it contains a substance listed in 
paragraph (e) or (C), such waste will be listed 
in either §261.31 or §261.32 or will be identi
fied as a hazardOUS waste by the characteris
tics set Corth in subpart C of this part.] 

(e) The commercial chemical prod
ucts, manufacturing chemical inter
mediates or off-specification commer
cial chemical products 01' manufactur
ing chemical intermediates referred to 
in paragraphs (a) through (d) of this 
section, are identified as acute hazard
ous wastes (H) and are subject to be the 
small quantity exclusion defined in 
§261.5(e). 

{Comment: For the convenience of the regu· 
lated community the primary hazardous 
properties oC these materials have been indi
cated by the letters T (Toxicity), and R (Re
activity). Absence of a: letter indicates that 
the compound on\y is listed {or acute tox· 
icity.] 

GO 

These wastes and theil' corresponding 
EPA Hazardous Waste Numbers are: 



• 

• 

.', 

Environmental Protection Agency §261.33 

HazaId. 
GUS Chemical ab- Substance ..asIe stracts No. 
No. 

P023 
POO2 
P057 
P058 
POO2 
POO3 
P070 
P203 
POO4 
POO5 
POO6 
POO7 
Pooe 
POO9 
PI19 
P099 
POlO 
POl2 
POll 
pon 
POl2 
P03S 
P036 
P054 
P067 
POl3 
P024 
pon 
P02S 
P042 
P046 
POl4 
PI27 
PIS8 

POOl 

P028 
POlS 
POl7 
POl8 
P045 

P021 
P021 
PI89 
PI91 
PI92 
PI90 
PI27 
P022 
P095 
PI89 
P023 
P024 
P026 
P027 
P029 
P029 
P202 
POJO 
POOl 
P033 
POl3 
P034 
POl6 
P036 
P037 
POl8 
P041 
P040 
P().ll 

I07..;ro..o 
591..()6-2 
640-1S-7 
62-74~ 

591"*-2 
107~ 

lllH)6-3 
1641H18-4 
~ 

107-18-6 
2085S-7~ 

276:H16-4 
504-24-5 
131-74~ 

7803-5~ 

~1~ 

7778-39-4 
1327-53-3 
1303-28-2 
1303-28-2 
1327-53-3 
692-42-2 
696-28-6 
151-5&-4 
75-55~ 

542~2-1 

106-47-8 
IO()-()I~ 

1 ()()-..14-7 
51-43-4 
122~ 

108-98-5 
1563~~2 

57~-7 

, 81-81-2 

1()()-..14-7 
7440-41-7 
598-31-2 
357-57-3 

39196-18-4 

592~1-8 

592~1-8 

5528~1~ 

644~_ 

119-38-0 
1129-41-5 
1563-66-2 
7~1~ 

75-44-5 
55285-14-8 

107-2(H) 
106-47-11 

5344-82-1 
542-7~7 

544-92-3 
544-92-3 
64~ 

460-19-5 
~77-4 

5OG-77-4 
131-89-5 
542-88-1 
69~28~ 

AceIaIdehyde. d\Io(o. 

h:elatnlde, N-(ami1Olhioll'Oltl8lhyt)
h:elatnlde. 2.ftuoro. 
Ar:AIIit; acid. ~. sodium sa. 
l-AoeIyI-2-1hIouma 
Acr ...... 
AIdicaJb 
AIdicaIb sulfone. 
Aldrin 
A/I)IIalcohoI 
AhMninum ~ (R. T) 
5-{AmInomeIhyfl-3·isoxazolol 
4·Ammpyridine 
Ammonium pierale (R) 
Anvnonium vanadate 
Atgenlale(I·). bis(cyano-C)·. poIassium 
Arsenic acid H.,AsO .. 
Arsenic oxide AsIO., 
Arsenic oxide As!O., 
Arsenic pentoxide 
Arsenic trioxide 
Arsine. dielhyl· 
Arsonous dichloride. phenyl. 
Aziridine 
Aziridine. 2·melhyl
Barium cyanide 
Benzenamine. 4 -chlofo· 
Benzenamine. 4-n~ro
Benzene. (chioromelhyi)· 
1,2-Benzenediol. 4-lI·hydro"Y-2·(me1hy1amino)elhylJ-, (R)· 
Benzeneelhanamine. alpt1a.alpha-dimethy\-
8e1:1zenethiol 
7-Benzoluranol. 2.3-dihydro-2.2-dimelhyi·. melhylcamamale. 
Benzoic acid. 2·hydro"Y-. compd. with (JaS-<:is)·'.2.3.Ja.e.ea·hexahydro-l.Ja.8·lrime\llylpyrrolo(2.3· 

bJindoI·5·yi me1hy1carbamale ester (1: I). 
2H·I-Benzopyran-2·one. 4·hydr0"Y-3·(3·o<o-I-pheoylbutyi)-. & satts. wt1en presenl al concentralions 

greal .... !han 0.3% 
Benzyl chloride 
Be'Yflium powder 
Bromoacetone 
Brucine 
2·Bulanone. 3.3-dimelhyi·l·(melhytthio)·. 

O·(melhytamino)carbonyl) oKime 
Calcium cyanide 
Calcium cyanide Ca(CN), 
Carbamic acid. ((dibutylamino)- Ihio)melhyl-. 2.3-dihydro-2,2-dimelhyi· 7-benzofuranyi ester. 
Carbamic acid. dimethyi·. \-l(dimeIhy1·amino)carbonylJ- 5-melhyl-IH. pyrazol·3·yi ester. 
Carbamic acid. dimelhyi·. 3·melhyl-1- (I-melhylelhyi)-IH· pyrazoC·5·yi ester. 
Carbamic acid. melhy~. 3·methy\pt1eny1 eSler. 
CaIbOluran. 
Carbon disulfode 
Carbonic dichloride 
Carbosutfan. 
Chloroacelaldehyde 
p-Chloroaniline 
1·(o·CI\lorophenyl)1hiourea 
3·Chloropropionilrile 
Coppa< cyanide 
Coppa< cyanide Cu(CN) 
m-Cumenyl methylcarbamate. 
Cyanides (sohJb4e cyanide sans). nol otherwise specdied 
Cyanogen 
Cyanogen chloride 
Cyanogen chlOfide (CN)CI 
2·Cyclohe><yl·~.6·dinilrOllhenol 

Oichloromelhyl elher 
Oichlorophenytarsine 

60-57-1 
692-42-2 
311-45-5 
297-97-2 

Oietdrin 
Qiethytarsine 
Oie1hyl·p·nitropnenyl phospnale 
O.O·Oielhyl Q-pyrazmyl phosphorolh'oale 
OiisopropyHluoroohQsphalC (Of-P) 55-91-4 

61 



§261.33 40 CFR Ch. I 0-1-97 Edition) 

Hazard-
OIlS Chemical at>- Substance waste strac:ts No. 
No. 

POO4 309-()()-2 1.4.s,s·0Wnethan0napNha1ene, 1.2.3.4. 10. lCHlexa- chtoro-l.4.4a.5.a.aa.-tlexallydro-. 

P060 

P007 

POSI 

P044 
1'046 
P191 
P047 
P048 
1'020 
P085 
PIlI 
P039 
1'049 
1'185 
POSO 
1'086 
1'051 
1'051 
P042 
POOl 
P194 
P066 

PIOI 
P054 
P097 
P056 
1'057 
1'058 
P198 
1'197 
P065 
1'059 
P062 
1'116 
1'068 
P063 
1'063 
P096 
1'060 
P192 
1'202 
1'007 
1'196 
1'196 
P092 
1'065 
1'082 
1'064 
1'016 
1'112 
P118 
P19B 
1'197 
POSO 

1'059 

P'99 
1'066 
P068 
P064 
1'069 
1'07. 
1"90 

(lalpha.4a1pha.4abe1a.5atpha,8atpha,8abelal-

465-73-6 1.4,5,8·OimeChanonapllU\aIer\e. 1.2,3.4.10,IO-heQ· chtoro-l.4.4a.5.8.8a·' .. "cahydrc>-. 
(1 aIpha.4alpha."abela.5beta.8beta,8abe1al· 

6IHi7-1 2,7:3.6-Oime1hanonaphlh(2.3-bjolCiR!ne.3.4.5.6.9.!HIeJCllchloR>.Ia.2.2a.3.6.6a.7.7a-odahydro-. 
(laalpl\a.2beta.2aalpha.3be\a,6beIa.6aa1p\a.7beIa. 7aalphat-

• 72-20-8 2.7;3.6-OimeIhanonaphlh (2.3-bjo';rene, 3.4.5.6.9.9-ilenchtoro-la,2,2a.3.6.6a.7.7a-oc(ahydrc>-. 
(laa1p1\a.2b8Ia.2abeta.3aIplla.6aIpha.6abela.1beta. 7aatpha)-. & meIaboIiIes 

6IHi1-5 DmeIhoale 
122-09-6 alpha.alpha·Oime1hylpl\enelhylamlne 
644-64-4 Oimelilan. 

'534-52-1 4.6·Oinilro-o-cresol. & sahs • 
51-28-5 2.4·0inilrophenol 
88-85-7 Oinoseb 

152-HHI Oiphosphoramide, ocl.melhyl· 
107-49-3 Oiphosphoric acid. lelfaelhyl esler 
298-04-4 Oisllft01Ot1 
541-53-7 Oilhiobiurel 

26419-73-8 \.3·0ith~(aoe·2·carbo.aldehyde. 2.(·d1me'hyl., O· Hmethvlamino)- caroonyt)oJCime 
'15-29-7 EndosuHan 
14S-73-3 Endo.hall 
72-2()-8 Endrin 
72-20-8 Endrin. & me.abolile. 
51-43-4 Epinephrine 

46()-'9-5 Ethanedinilrile 
23'35-22-0 Ethanimidolhioc acid. 2·{dimelhylamino)·N·!I(melhylamino} carbonyl\Oxy\-2-oxo-, melhyl esler. 
'6752-77-5 Elhanimidolhioic acid. 

N·({{melhylamino)carbonyl)oxy\·. methyl ester 
'07-12-0 Elhyl cyanide 
'5' -56-4 Ethyleneimine 
52-85-7 .FamphUf 

7782-41-4 ·fluorine 
64()-'9-7 Fluoroacelamide 

62-74-8 fluoroacelic acid. sodium sah 
23422-53-9 Formelanale hydrochloride. 
17102-57-7 Fonnparanale. 

628-86-4 Fulminlc acid, mercury{2+) sah (R, T) 
16-44-8 Heplachlor 

757-58-4 Hexaelhyl lelraphosphale 
19-.9-6 Hydrazinecarbolhioamide 
6()-34-4 Hydrazine. methy!-
74-90-8 Hydrocyanic acid 
74-90-8 Hydrogen cyanide 

7803-51-2 Hydrogen phosphide 
465-73-6 lsodrin 
, '9-31Hl lsolan. 
64-00-& 3·lsopropylphenyl N·methylcalbamale. 

2763-96-4 3{2H).lsoxazolone. 5·{aminomelhy\)· 
'5339-36-3 Manganese. bis{cfmelhylcalbamodilhioalo·S.S'I·. 
'5339-3&-3 Manganese dimelhy\dithiocalbama~e, 

62-38-4 Mercury, (acelalo-o)pllenyl' 
628-86-4 Mercury lulminale (R.T) 

62-75-9 Meltlanamine. N·melhyl·N·nitroso-
624-83-9 Melhane. isocyanalo, 
542-88-' Methane, oxybis(chloro· 
509-'4-8 Methane. lelrani(ro- (RI 

75-7()-7 Methanelhiol, lrichloro· 
23422-53-9 Melhanimidamide, N.N·dimelhyl·N'-\3-\[{melhyiaminol-earbonylloxyJphenyl\-. monohydrocl\loride. 
, 7702-57-7 Methanimidamide. N.N·dimelhyl·N' -\2-melhyl-4'l\{methylamino)carbonyl)oxyJpheny\)' 

, 15-29-7 6.9·Melhano·2,4,3·benzodioKalhiepin. 6.7,8,9, '0, '0· 
hexachloro·'.5.5a,6,9,9a·hexahydro·.3·oxide 

76-'14-8 4,7·Melhana·IH·indene. '.4,5,6,7.8.8·heplachlorQ· 
3a.4, 7 ,7a·lelrahydro-

20J2~5-1 Melhiocarb. 
16752-77-5 Melhomyl 

6()-34-4 Methyl hydrazine 
624-83-9 Melhyl isocyanate 

75-8G-5 2 ·MelhyllaclOnilrile 
29B""()()-'() Methyl parathion 

'129-4 I-S M~lo\carb. 

G2 
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Environmental Protection Agency 

HazaRf. 
GUS Chemical ~ Substance waste _sNo. 
No. 

P128 
P072 
P073 
P073 
P074 
P074 
P07S 
P076 
P077 
P078 
P076 
P078 
POOl 
POO2 
POO4 
POB5 
POB7 
POB7 
POSS 
PI94 
POS9 
P034 
P04B 
P047 
P020 
POO9 
PI2B 
P199 
P202 
PlOl 
P092 
P093 
P094 
P095 
P096 
P041 
P039 

P094 

P044 
P043 
P089 
P040 
P097 

P071 
PlO4 
PISS 
PliO 
P098 
P098 
P099 
P201 
P070 

P203 
PIOI 
P027 
Poo9 
POOl 
POl7 
PI02 
POO3 
POO5 
POO7 
PI02 
POO8 
P075 
P204 

Pl14 

315-&-4 Mexacatbale, 
~ a/pIIa-Nap/llllytlhiollrea 

13463-39-3 N<dcel carbonyt 
1~ Nid<eI carbonyt Nj(CO) •• CT-4)-

557-19-7 N'1CI<eI cyanide 
557-19-7 NicI<eI cynaide Ni(Ct-ll> 
'5(-11-6 N1eo(ote, & salts 

'Ot~3-9 Nilric 0Idde 
'0CH)1-6 p-NiIroanHine 

10'02-44-4 Nitrogen cflOxid8 
10102-43-9 Nitrogen oxide NO 
10102-44-4 N~rogen oxide NO, 

55-63-0 N~rogtycerine (R) 
62-75-9 N-N~rosodime\tlylamine 

4549-4G-<> N-N~rosomelhyfvinylamine 

152-16-9 Oclamethylpyrophospllocamide 
2OS16-12~ Osmium oxide OsO" (T-4)-. 
20816-12~ Osmium letroxide 

145-73-3 7-OQbicyclo(2.2.1 l"eplane-2.3·dic.1rboxyhc acid 
23135-22~ O.amyl. 

56-38-2 ParathIOn 
13'-6~5 Phenol.2-cyctohexyl.4,6·d.nitro, 
51-28-5 Phenol. 2.4,dinitro, 

• 534-52-1 Phenol. 2-methyl·4.6·dinilro-. & sahs 
88-65-7 Phenol, 2-(I-melhytpropyl)-4.6-dinitro-

131-74-6 Phenot. 2.4.6-lrinilro-. ammonium sal (R) 
315-111-4 Phenol, 4·(dimethylamlno)-3,5-dimethy!-. methylcartlamate (esl",). 

2032-65-7 Phenol, (3,5-dimethyl-4-{melhytthio)-. melhylcamamate 
64-00-6 Phenol. 3-{t-methylethyl),. methyt camamate. 

2631-37~ Phenot. 3-methyl·5-(I·methytethyt)-. methyl camamate, 
62-38-4 Phenylmercury acetate 

103-65-5 Phenylthiourea 
298~2-2 f'!\<>rale 

75--44-5 Phosgene 
7803-51-2 Phosphine 

311-45-5 Phosphoric acid. dielhyl 4-r.itrophenyl esler 
2ge~4-4 Phosphorod~hioic acid. O.O-diethyl 

S-(2-(ethyhhio)ethyl) esler 
2ge~2-2 Phosphorodithioic acid, O,O-diethyl 

S-{(elhytlhiolmethyl) esler 
6~51-S Phosphorodilhioic acid, O.O-dimethyl S-12-(melhylamino)·2·oxoelhylj esler 
55-91-4 Phosphorolluoridic acid. bis{l-methylethylj eSler 
56-38-2 Phosphorothioic acid, O,O-diethyl O·(4-n~rophenyIJ esler 

297-97-2 Phosphorothioic acid, O,O-diethyl O-pyrazinyt esler 
52-65-7 Phosphorothioic acid, 

D-(4-(dimethylamino)sunonyl)phenyt) O.O-dime\l\yt esler 
298~ Phosphorolhioic acid. O.O.-dtmelhyt O-(4-<1ilrOllhenyl) esler 

57-47-6 Physostigmine. 
57-64-7 Physosligmlne salicylale. 
78~2 Plumbane. tetraethyl-

151-50-8 Potassium cyanide 
ISI-S<HI Potassium cyanide K(Ct-I) 
50&-61-6 Potassium silver cyanide 
2631-37~ Promecarb 

116-06-3 Propanal, 2-melhyt-2-{melhyHhioj·. 
O-((methylamino)carbonylloxime 

I64EH18-4 Propanal, 2-melhy~2-(melhyt-sunonytj-, O-((melhylamino)carbonyl] oxime, 
107-12~ Propanen~rile 

542-76-7 Propanenijrile. 3-ctI\oro-
75-86-5 Propanenitnle. 2-hydroxy-2-melhyt-
55-63-0 1,2.3·Propanelriol, Irin~rale (R) 

598-31-2 2-Propanone, '-bromo-
107-19-7 Propargyl alCOhol 
107~2~ 2·Propenal 
107-18-6 2·Propen·l·oI 
75-55-6 1,2-Propytenimine 

101-19-7 2,PTOpyn·l·oI 
504-24-5 4·Pyridinamine 
• 54-11-5 Pyridine. 3·(I'melhyl-2-pyrrolidinyt)·. (5)·. & salts 
57-47-6 Pyrrolo{2.3·b)indol·5·oI. I ,2,3.3a,8.80 ,he.ahydro·l ,Ja.8·lrimelhyl,. 

melhylcarbamate (ester), 13a5,c'5)" 
12039-52-0 S<!lenious acid, di1halhum(1 +, salt 

G3 
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Hazard-
ous Chemical ab-

waste slract. No. 
No. 

6Jl)-IO-C SeIeno<MI!a 
SCMH;.-9 ~ cyanide 
501H;4-9 Silver cyanide Ag(CN) 

26628-22~ SodM1I azide 
143-33-9 Sodium cyanide 
143-33-9 Sodium cyanide Na(eN) 
• 57-,24-9 S\IydInidin-l0.0ne. & salls 
357-51-3 Slryclvlidin-l0.0ne.2.3-<limelhol<)'
• 57-24-9 Slrydvllne. & saft. 

14-46-18-6 Sulluric acid, dilhalfium(I+J saft 
368~24-5 T e\raethylcflthiopyrophosphle 

78-00-2 T elfaelhyllead 
107-4~3 Tetraethyl pyfOPhosphale 
509-1_ T elranaromelhane (R) 
757-58-4 Tetraphosphoric acid. hexaethyl esler 

'314-32-5 Thallic oxide 
1314-32-5 Thal~um oxide np. 
1203~52-o Thallium(l) selenite 
7446-18~ Thallium(') suKale 
3689-24-5 Thiodiphosphoric acid. tetraelhyl ester 

39196-18-4 Thiofanox 

40 CFR Ch. I (7-1-97 Edition) 

Subsla""" 

PIOl 
P,04 
PI04 
PIOS 
PI06 
P'06 
P,08 
PO, I! 
Pl08 
PH5 
P,OO 
PliO 
PilI 
PII2 
P062 
PIIJ 
PIll 
PI14 
Pl1S 
PI09 
P045 
P049 
P014 
PII6 
P026 
P072 
POOl 
PI8S 
PI2J 
PII8 
P119 
PI20 
PI20 
P084 
POOl 
P205 
PI21 
PI21 
PI22 
P205 

541-53-7 TrnoimidOdicarbonic di.mide ((H,N)C(S)bNH 
108-9B-5 Thiophenol 
7~1~ Thiosemicarbazide 

5344~2-1 Thiourea. (2-chlorophenyl). 
8~B-4 Thiourea. l-naphlhalenyl-

103-85-5 Thiourea. phenyl-
2641~7~ Tirpale. 

8001-35-2 Toxaphene 
15-71}-7 Trichloromelhanelhiol 

7803-55-6 Vanadic acid. ammonium .an 
1314-62-1 Vanadium oxide V,o, 
1314-62-1 Vanadium penloxide 
454~O-O Vinylamine. N-me\hy~N-nitroso-

• 81~I-2 Walfa'in. & sans. when presenl al concenI'alions g<eal'" lhan 0.3"f. 
137-30-4 Zinc. bis(dimelhy1carbam<Xfdhioalo-S.S·)-. 
557-21-1 Zinc cyanide 
557-21-1 Zinc cyanide Zn(CN), 

\314-64-7 Zinc phosphide In,P1 • when pt"esent at concentralions greater than 10ft
,. (R.T) 

I J 7 -30-4 Z;,am. 

• CAS Numbe' given fo' paren, compound only. 

(f) The commercial chemical prod
ucts. manfacturing chemical inter
mediates. or off-specification commer
cial chemical products referred to in 
paragraphs (a) through (d) of this sec
tion. are identified as toxic wastes (T), 
unless otherwise designated and are 

Hazard· 
OUS Chemical abo 

waste stracts No. 
No. 

30558-43-1 A2213. 
7S~7-o Acetaldehyde (I) 
75~7~ Acelaldehyde. Irichloro· 
62-44-2 Acelamide. N-(4·etho'Yphenyl)-
53-91¥-3 Acelamide. N·9H·lluo,en-2·yl-

subject to the small quantity generator 
exclusion defined in § 261.5 (a) and (g). 

[Comment: For the convenience of the regu
lated community. the pl'1mary hazardous 
properties of these materials have been indi
cated by the letters T (TOlCicity). R (Reactiv
itl'i. I (lgnitability) and C (Corrosivity). Ab
sence of a letter Indicates that the compound 
is only listed (01' toxicity.J 

These wastes and their corresponding 
EPA Hazardous Waste Numbers are: 

Subs,ance 

U394 
Uool 
U034 
Ule7 
uoos 
U240 
U1I2 

• 94-75-7 Acetic acid. (2.4·dichlorophenoxy)·. salts & eslers 
141_78~ Aceltc acid ethyl ester (11 
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Environmental Protection Agency 

Hazanf. 
GUS 0>emicaI ab-

waste strae1s No. 
No. 

UI44 
tnl4 
see 

301~ Acetic acld.1ead(2+' sal 
:;6:H;IHI Acetic add. thallium(l +' sal 
93-7&-5 AceIic acid. {2.4.5-lrichIa<ophenoJ<YI-

6714-1 AceIone (I' 
7~ AoeIoniIriIe(l.TJ 
9~ Acetophenone 
53-96-3 2-Ace1y1aminoftuorene 
75-3&-5 Acetyl chloride (C.R. TJ 
79-4l6-1 Aaylamide 
79-10-7 kryIic: acid (II 

107-13-1 AcryIon/IrJe 
61~2-5 Am~role 

62-53-3 Aniline P. TI 
75~5 Arsinie acid. dimelhyl. 
492-8~ Auramine 
I1S~2~ Azaserine 

',r 

§261.33 

Subslance 

FOO7 
UOO2 
UOO3 
UOO4 
UOO5 
UOO6 
u007 
UOO8 
UOO9 
0011 
0012 
UI36 
VOl4 
UOl5 
UOIO 50-07-7 Azirino(:C.:r:3.4)pyrrolo( 1,2-a)indole". 7·dione. 6-amino-8-U!aminocarbonyf)o"Y)methytl-l. I ".2.8.8a.8b

hexahydro·8a-melh0"Y·S·melhyl-. (laS·(laalpha. 8bela.8aalpha.8balphall· 
U280 
U278 
U364 
U271 
UI57 
UOl6 
0017 
UI92 
UOl8 
0094 
0012 
VOl4 
U049 
0093 
U328 
U3S3 
UIS8 
U222 
UI81 
UOl9 
U038 
UOlO 
U03S 
U037 
U221 
0028 
U069 
UOS8 
UI02 
UI07 
U070 
0071 
uon 
U060 
U017 
U223 
U239 
U201 
UI27 
U056 
U220 
UIOS 
UI06 
UOSS 
UI69 
UI83 
UI85 
U020 
U020 
U207 
UOGI 
U247 
U02l 

101-27-9 Bam.n. 
22781-23-3 Bendiocaro. 
22961~2~ Bendiocarb phenOl 
17804-35-2 Benomyl. 

56-49-5 Benz(jlaceanlhl)'lene. 1.2·dihyo,o-3·melhy~ 
225-51-4 Benz(c)ac:ridine 
98-87-3 Benzal c:hIoride 

23950.-58-5 Benzamide. 3.S·dichloro-N.(I.I.dimethyl-2-p,opynyl)-
56-55-3 Benzja)anlhracene' 
57-97~ Benzjajanlhracene. 7.12-dimelhyl-
62-53-3 Benzenamine (I.TJ 
492~~ Benzenamine. 4.4' -cartlonimidoylbislN.N-dimelhyt-

3165-93-3 Benzenamine. 4-chloto-2-melhyl-. hydrochloride 
60.-11-7 Benzenamine. N.N-dimelhyl-4-(pheny!azo)-
95-53-4 Benzenamine. 2-melhyl-

106-49-0 8erIzenamine. 4-melhyl-
101-14-4 Benzenamine.4.4·-methylenebis(2-chloro· 
636-21-5 Benzenamine_ 2·melhyl-. hydrochloride 
99-5~ 8erIzenamine. 2-melhyl-5-nlIro-
71-43-2 8erIzene (I. TJ 
Slo.-I~ Benzeneacelie acid. 4-chloro-alpha-(4..:hlorophenyl)·alpha-hYO'0"Y·. elhVI eSler 
IOl-SS-3 Benzene. I·bromo·4·pheno"Y-
3OS~3-3 8enzenebulanoic acid. 4-jbis(2-chloroelhyl)aminol· 
108-90-7 8erIzene. c:llloro-

25376-4~ Benzenediamine, ar-methyl-
117~ 1-7 1,2·8enzene<focarboxyfoc acid. bis(2-ethylhexyl) ester 
84-74-2 l,z-Benzened'ocarboxylie acid. dibulyl ester 
84~2 1,2-8enzenedicarboxylie acid, dielhyl ester 

131-11-3 1.2-8enzenediearboxyf", acid. dimethyl ester 
I 17 ~4~ 1.2-Benzened'ocarboxylie acid, dioctyl ester 
9S-S0.-1 Benzene. 1.2-<f1Ch1oro-

541-73-1 Benzene.I.J.<Iicllloro-
106-46-7 Benzene. I.4-dicllloro-
72-S4~ Benzene. 1.I'-(2.2-<flChloroethylidene)bis(4-ehloro· 
98~7-3 Benzene. (dic:llloromethyl)-

26471~-5 Benzene. 1.3-diisocyanalomethyl- (R.T) 
1330.-20.-7 Benzene. dimelhy!- p.n 
IOS~6-3 I,3·Benzenediel 
118-74-1 Benzene. hexachloro· 
II ~2-7 Benzene, hexahydro- (I) 
108-88-3 Benzene. methyl-
121-14-2 Benzene. l-rnelhyl·2.4"'in~ro-
606-20.-2 Benzene. 2-rnethyl·I.3-din~ro· 
98-82~ Benzene. (I -melhylelhyfl· (II 
98-9S-3 Benzene. n~ro· 

605-93-5 Benzene. pentachloro· 
e2~e-8 Benzene. pentachloron~ro· 
98~9-9 Benzenesullonic acid chloride (C.R) 
9S~9 Benzenesullonyl c:llioride (C.R) 
95-94-3 Benzene. 1.2.4.5·lelrachloro· 
50-29-3 Benle"c. 1.1··(2.2.2·trichloroethylidene)bis[4·chloro· 
72-43-5 Oenlen •. '.I··(2.2.2·lrich'o<oelhyl,dene)bis[4. melho"Y' 
99-07-7 Benzene. (Uichlorornelhyl)· 
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Hazard-
ous Chemical at>- Substance waste sUads No. 
No. 

U2~ 

U021 
U202 
U278 
U364 
U203 
UI41 
U367 
U090 
U064 
U248 

U022 
UI97 
U<l23 
U085 
U021 
U073 
U091 
U095 
U225 
U030 
UI28 
UI72 
U031 
UI59 
UI60 
U053 
U074 
UI43 

U031 
UI36 
U032 
U372 
U271 
U280 
U238 
U178 
U373 
U409 
0097 
U389 
U387 
U114 

U062 
U279 
U372 
U367 
U215 
U033 
UI56 
0033 
U211 
0034 
U035 
0036 
U026 
U03] 
U038 
U039 
U042 
U044 
U046 
U047 
U048 
U049 
U032 
UOSO 

~3~ Benzene. 1.3.5-1rili1re>-
92-87-5 8enzidi:le 

• 81-07-2 1.2-8enzisothiazal-3(2H)·one. 1.1-<1ioxlde. & salls 
22781-23-3 1.3-8enzocfoo .... -4-oI. 2.2-omelhyJ-. methyl carbamale. 
22961-8~ l.3-8enzoc1ioJra1-4~ 2.2.<fime1hyl-. 

94-5&-7 1,3-8enzoaOO""". 5-{2-p<op6C1yt)-
120-5IH 1,3-8enzocliomle. 5-( l-propenyt)-

1563-38-8 7.8enzoluranol. 2.3-<lihydro-2.2-<fanelhyl-
94-~ l.3-8enzocfoomle. 51>f"OPy1-

189-55-9 Benzo(rsl)pen\apl1ene 
'BI-8I~ 2IH·Benzopyran-2 ....... 4~droxy-3-13-o .... 1-9henyl·butyl)·. & sa"s . .men presenl al concentralions 

01 0.3% Of less 
50-32-8 Benzo(a)pyrene 

10&-514 ~Benzoquinone 

98-07-7 &eruotrichloride IC.R.TI 
1464-53-5 2.2··Bioxirane 

92-87-5 \1.I'-8iphenyl)-4 •• ·-<liamine 
91-94-1 (1.1'·Biphenyq·'.4'-ooamine.3.3'-dichlo,o-

11&-904 \1.1' -Biphenyll·4 .• ' -diamine. 3.3' ,dimetho"Y' 
11&-93-7 (1,I'·Biphenyl)·' .• '·diamine.3,3'·dimelhyl. 
75-2f>-2 Bromolorm 

101-5f>-3 4-Bromophenyl phenyl elher 
87_3 1,3-Buladiene. 1,I,2,l.4,4-t\exachloro· 

924-16-3 I,Bulanamine. N'bu1yl·N·n~roso· 
71-36-3 I·Bulanol (I) 
78-93-3 2-Bulanone II, TI 

1338-234 2-Butanone, peroxide (R.TI 
4170-30-3 2-Bulenal 
76441-0 2-Bulene. 1,4-dichloro· (I.TI 
303-344 2,Bulenoic acid, 2·melhyl·. 7-1l2.3-<1ihydro"Y· 

2-( l-melho"Yeihyl)-3'melhyl-I-oxobuloxy)methyl)-
2,3,5.7a·lelrahydro·1 H·pyrrolizin-l-yl eSll!(, ". 
I' S'I' a"",all). 7(2S' ,lR·). 7aalpllall· 

71-36-3 n·Butyl alcohol II) 
7s-60-5 Cacodyl'", acid 

1376f>-1 &-0 Calcium chromale 
10605-21-7 Carbamic acid, IH·benzimidazol-2-y\. melhyl eSler. 
17804-3f>-2 Carbamic acid.IH(butylamino)carbonyIJ-1H-benzimidazol-2-yl)., melhyl esle'. 

101-27-9 Carbamic acid, (3-chlorophenyl)·. 4-chloco'2-butyny\ ester. 
51-7&-6 Carbamic acid. elhyl esler 

615-53-2 Carbamic acid, methyfnilroso·. elhyl esler 
12242-9 Carbamic acid. phenyl-. I·melhy\ethyl eslel. 

23564-or.-s Carbamic acid. (1,2-pheny\enebis liminoca,bonolhioylllbis·. dimethyl ester, 
7944-7 Carbamic chloride. dimethyl-

2303-17-5 CarbamOlhioic acid. bisll-melhylelhyq·. S·(2.3.3-lrichloro-2-p'openyl) este,. 
52888-80-9 Carbamothioic acid, dipropyl·. S-(phenylmethyq esler, 

• 111-54-6 Carbamodilhioic acid. I.2<!1hanediylbis·. 
salts & esters 

2303-164 Carbamothioic acid. bis(l-melhylethyf)·. S-(2.3-dicltIOfo-2-propenyl, esler 
63-2f>-2 Carbaryl 

1060f>-21-7 Carbendazim. 
1563-38-8 Carboluran phenol. 
6533-73-9 Carbonic acid. dilhallium(I.) sa~ 

353-504 Carbonic d~luo<ide 
79-22-1 Carbonochloridic acid, melhyl esler (I. T) 

353-504 Carbon oxylluoride IR, T) 
56-23-5 Carbon lelrochloride 
7r.-s7~ Chlo,al 

305-03-3 Chlorambucil 
57-74-9 Chlordane. alpha & gamma isomers 

494-03-1 ChlornaphaZin 
108-90-7 Chlorobenzene 
510-1 f>-6 Chlorobenzilale 

59-50-7 p·Chloro·m·cresol 
110-7r.-s 2-Chlaroelhyl vinyl ether 
67~&-3 Chloroform 

107-30-2 Chloromelhyl methyl elher 
91-Sf!-7 bela·Chlorooaphlhalene 
95-57-8 a·Chlorophanal 

3165-93-3 4·Chloro·Q·laluidlne, I,ydrochforide 
13765-19-0 Chromic acid H~CrO •. calcium sail 

218-01-9 Chrysenc 

GG 

• 

• 

• 
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Haz:aId-
OIlS 0IemicaI. Substance - SItacIs No. 
No. 

U051 
6 __ • ____ 

CreosoIe 
U052 1319-77-3 Cresol (Oesyk add) 
U053 <1170-30-3 CnJ(onaldellyde 
U055 9~ Cumene(l) 
U246 ~ CVanogen bromide (CN)8r 
UI97 10&-61-4 2.5-(:ydohexadiene-l.44ione 
U056 110-62-7 Cydahexane (I) 
UI29 ~ Oydoheane. 1.2.3.4.5.6-hexachlolo-. 

(lalpha.2~3beta.4aIpha.SaIpha.6bet .. )-
U057 106-94-1 Cydohe ........... (I) 
U130 71-47-4 1.3~diene. 1.2.3.4.s.s-MlCadl~ 
U058 50-18-0 Cyclophosphamide 
U240 '94-7!>-7 2.4-D. sa~$ & esters 
U059 2083(H11-3 Oaunomycin 
U060 72-54~ DOD 
U061 50-29-3 DOT 
U062 2303-16-4 Oiallale 
U063 53-70-3 Oibenz{a.h]anllvacene 
U064 189-55-9 Oibenzo(a.iJpyrene 
U066 96-12-8 1.2·0ibromo·3-<:fllorOll'opane 
UOS9 84-74-2 Oibutyl phlhalale 
U070 9$-5G-l o-OichlOf'obenzene 
U071 $41-73-1 m-Oichlorobenzene • U072 106-46-7 p·Dichl()(obenzene 
U073 91-94-1 3.3"·0ichIorobenzidine 
U074 764-41-0 1.4-OichIoro·2·butene (I.T) 
U075 7$-71-8 OichIorodilluoromethane 
U078 75-35-4 1.I-Dichloroelhylene 
U079 15~o-S 1,2.QichtOroethylene 
U025 111-44-4 Oichlo<oelhyl elher 
U027 1~1 Oichloroisopropyl elher 
U024 111-91-1 Oichloromelho"Y elhane 
U081 120-83-2 2.4·0ichIorophenol 
U082 87~ 2:6-Oic:hlorophenol 
U084 542-7$-6 1.3-Oic:hlofoptopene 
U085 1464-53-5 1.2:3.4·[)jepoxybutane (I.T) 
UI08 123-91-1 1.4·Oielhyleneoxide 
U028 117-81-7 Oielhylhexyl phlhalale 
U395 5952-26-1 Oielhylene glycol. dicarbamale. 
U086 1615-8c)-1 N.N' ·Oielhylhydrazine 
U087 3288-5B-2 O.O·Oielhyl S·melhyl dilhiophosphale 
UOSS 84-66-2 Dielhyf phthalale 
UOB9 56-53-1 Oielhylslilbeslero1 
U090 94-51Hl Oihydrosafrole 
\J091 119-9C)-4 3.3"·DimelhoJCY!>enzidine 
U092 124-4G-3 Oimelhylamine (I) 
\J093 60-11-7 p-Dimelhylamlnoazobenzene 
U094 57-97-6 7.12·0imelhylbenz(a)anlhracene 
U09S 119-93-7 3.3" -Oimelhytbenzidine 
U096 8C)-15-9 alpha.alpha·Oimelhylbenzylhydroperoxide (R) 
U097 79-44-7 Oimell1ylcarbamoyl chloride 
U098 57-14-7 1. '-Dimelhyfhydrazine 
U099 54c)-7~ 1.2·Oimelhylhydrazine 
UIOI 10$-67-9 2.4-Dimelhylphenol 
UI02 131-11-3 Oimelhyf phlhalale 
UI03 77-78-1 Dimelhyl sun ale 
UIOS 121-14-2 2.4-Oinitrotoluene 
Ul06 606-2c)-2 2.6·0in~rololuene 

Ul07 117-84-0 Oi-n-«lyl phlhalale 
Ul08 123-91-1 1.4·0ioxane 
UI09 122~6-7 1.2·0iphenylhydrazine 
U110 142-84-7 Oipropylamine (I) 
Ull1 621~-7 Oi·n·propylnitrosamine 
U041 106-8!H1 Epichlorohydrin 
UOOI 7$-O7~ Elhanal (I) 
U404 121-44-8 Ethanamine. N.N-dielhyl· 
UI74 55-18-5 Elhanamine. N-ethyl·N-nrtroso-
UI55 91-8c)-5 I.2·Elhanediamine, N,N-dimethyl·N··2·pyridinyl·N··(2·thienyfmelhyl)· • U067 106-93-4 Elhane. 1.2·dobromo· 
U076 75-34-3 Ethane. 1.1 -dichloro-
uon 107-{)6-2 Ethane, 1.2·dichlorD-
UI31 67-72-1 Ethane. he.:achlofO-

67 



§261.33 40 CFR Ch. I (7-1-97 Edition) 

Hazard-
ous Chemical ab- Substance waste stradS No. 
No. 

U024 
Ut17 
U025 
UI84 
U208 
U209 
U218 
11226 
U227 
U410 
UllM 
U3S9 
U173 
Uas5 
UOO4 
U043 
U042 
U078 
U079 
V210 
V228 
VII2 
VII) 
U238 
UII7 
Ulle 
U067 
uon 
U359 
UII5 
UI16 
U076 
UI18 
UI\9 
UI20 
UI22 
UI23 
UI2e 
UI25 
U\47 
U213 
UI25 
UI2e 
U206 
U206 

U126 
UI63 
UI27 
UI28 
UI30 
UIll 
UI32 
U243 
UIlJ 
U086 
U098 
U099 
Ul09 
UI34 
UI34 
UI3S 
UI35 
U096 
UII6 
UI37 
UI90 
UUO 
U141 
U142 
U14J 
U144 

t1HI1-1 EIhane. 1.1·-{mecllyIenebIs(oXV\\bis(2-d11o!o-
60-29-7 Elhane. 1.1·..,oytXs-{l1 
11l~ EIhane. 1.1·"'xybis(2-ch1cxo-
71H11-7 Ethane. penlac:hlo<o-

63G-2CHi Ethane. 1.I.l,2-1ecrac:hloro
~ E\hane.l.I,2,2-1ecrac:hloro-
62-5S-5 EIhanefhioamide 
71-6H Ethane. 1.1.1-Irichlcxo-
79-00-5 EIhane, 1.1,2-1ric:h1oro-
5~ EIhanImidoIhioic acid. N.N'-11hiobis(melhyCininoleartJonyloxvQbis-. dimeu.yt ester 
3055&-43-1 Elhanimidolhioic acid. 2-(dimelhylaminol-N-nydroxv·2-<1xo-. me1hyf ester. 

1 I <HI0-6 Ethanol. 2-etholl'f-
1116-54-7 Ethanol. 2.2"-(~rosoiminolbis· 
5952-26-1 Elhanol. 2,2·-oll'f\lis·. dicarbamale. 

98-86-2 Elhanone. I ~enyl-
7~1~ E1hene. chloro-

\\1>-75-8 Elhene. (2-c:hloroelholl'f)' 
75-3~ Elhene. I. Hlichlo<o-
15~1>-5 Elhene. 1.2-dichloro·. (E)· 
127-1_ Elhene.lelrachlaro-
79-01-e Elhene.lrichloro· 

141-78-e Elhyl acelale (I) 
141>-88-5 Elhyl aerylale (I) 
51-79-e Elhyl carbamale (urelhane) 
61>-2~7 Ethyl elher (I) 

• I 11-54-e Ethylenebisdilhiocarbamic acid .• a~s & eSlers 
106-93-4 Elhylene dibromide 
107-06-2 Elhylene DIChloride 
111>-81>-5 Elhyiene glycol monoelhyt elher 
75-21-8 Ethylene oxide (I.T) 
96-4S-7 Ethylenethiourea 
75-34-3 Ethylidene dichloride 
97-8:)-2 Ethyl melhacrylale 
62 -5(H) EIhyt methanesuttonate 

206-44-0 Fluoranthene 
St>-Ot>-O Formaldehyde 
64-18-8 Formic acid (C.T) 

110-00-9 Furan (I) 
98-01-1 2·Furancarboxalclehyde~) 

I08-31-e 2.5·Furandione 
109-9~9 Furan. lelrahydro-(I) 
98-01-1 FUllural (II 

I 10-00-9 Furluran (I) 
1888J-86-C Glucopyranose. 2-de<l1l'f·2-(3-melhyl-3.,,~ro.oureidol-. D-
1888J-86-C O-Glucose. 2-<1eo1l'f-2-1l(methyln~rosoaminol' 

carbonyl)aminol-
76S-34-4 Glycidylaldehyde 

71>-2S-7 Guanidine. N-melhyl-N·-n~ro-N.,,~ro.o-
118-74-1 Hexaetllorobenlene 
87-8&-3 Hexac:hlorobutacftene 
77~7~ Helac:hlorocyclopenladiene 
67-n-1 Hexachloroelhane 
71>-~ HeQc:hlorophene 

1888-71-7 HelCachloropropene 
302-01-2 Hydrazine (R.T) 

1615-8G-l Hydrazine.l.2·diethyl-
57-14-7 Hydrazine. I. Hlimethyl· 

541>-7:)-8 Hydrazine. 1,2-dimethyl· 
122-86-7 Hydrazine. 1.2·diphenyl-
7664-3~ Hydrofluoric acid (C. n 
7664-3~3 Hydrogen nuoride (C.TI 
7783-06-4 Hydrogen suUide 
778~ Hydrogen su"ide H,S 

81>-15-9 HydrOl)erolide. l-melhyl· 1 -phenyle'hyl· (RI 
96~S-7 2·lmidazolidinelhione 
19:)-3~5 Indenoll.2.3·edlPYrene 
85~4-9 1.3·"obenzolurandione 
78--1!:)-1 Isobutyl alcohol (I.T) 

121>-58-1 lsosalrole 
143-50-0 Kepone 
303-34-4 L3'Siocarpine 
301-04-2 lead acetale 
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Environmental Protection Agency §261.33 

Huard-
OIlS OIemal ab- Substance 

waste sttacls No. 
No. 

UI46 
UI4S 
UI46 
UI29 
UI63 
UI47 
UI48 
UI49 
UI50 
UI51 
UI52 
U092 
U029 
U045 
U046 
U068 
I./QBO 
0075 
U138 
U119 
U211 
U153 
U2ZS 
U044 
U121 
U036 
U1S4 
U15S 
U142 
U247 
UIS4 
U029 
Ula6 
U04S 
UIS6 
U226 
UIS7 
UIS8 
UD68 
UOSO 
UI59 
UI60 
UI38 
UI61 
UI62 
UI61 
UI64 
UOID 
OOS9 

UI67 
UI68 
U026 
UI6S 
U047 
U166 
U236 

U279 
UI66 
UI67 
UI68 
U217 
UI69 
U170 
U171 
UI72 
U173 
U174 
U176 
Uln 
U17B 

1~ lead, bis(&eetalcH»)telWlydroxylri-
7«&-27-7 Lead phospllale 
1335--.32-6 Lead subacefale 
51H1~ lindane 
7G-25-7 MNNG 

108-31-6 Maleic anhydride 
123-33-1 Maleic hydrazide 
109-n-J Malononilrile 
148-a2-3 Melphalan 
743~7-6 UeR:uIy 

126-98-7 Me\haQyIoniIriIe (\. T) 
124-40-3 t.1ethanamlne. N-melhyl- (I) 
74-a~ MeChane. bromo-
74-a7-3 Methane, chloro- (I, T) 
I07-~2 Methane, chlofomelhoxy' 
74-95-3 Mettlane, dibromo· 
75-{)~2 Melllane. dichloto-
7S-71-a Melllane. dichlotodifluOfO' 
74-a8-4 Melllane, iodo· 
62-50-0 Melhanesutfontc acid, ethyl es1er 
5&-2~5 Methane. letrachloro· 
74-93-1 Mell\anelhiol (I, T) 
75-25-2 Melhane, I,ibromo' 
67~3 Melhane,I,ichloro· 
7S-6~ ,Methane, ttichlofofluoro· 
S7-74-9 4,7-Metl\ano-1H·indene, 1,2,4,5,6.7,8,8·octachloro·2,3,3a,4,7,7a·he.ahydro-
67-5&-1 Melllanol (\) 
91-a()-S Melhapyrilene 

143-S()-Q 1,3,4·MeIheno-2H·cyctobuta(cd}pentalen·2-one. 1,1a.3,3a,4,S,5.5a.5b,6-decacNotooctahydro· 
72-43-5 MellloxychlOf 
67-5&-1 Melhyl alcohol (I) 
74-a3-9 Melhyl bromide 
504~ l¥ethylbuladiene (I) 

74-a7-3 Me!hyI chloride (I.T) 
7~22-1 Me!hyI chlorocarbonale (1, T) 
71-55-6 Melhyl chloroform 
S&-4~5 3-Methylcholanlhtene 

101-14-4 4,4'·Methylenebis(2-<:hloroaniline) 
74-95-3 Methylene bromide 
7S-{)9-2 Methylene chloride 
78-93-3 Melhyl elhyl kelone (MEK) (I,T) 

133S-23-4 Melhyl elhyl kelone paro.ide (R, T) 
74 -a8-4 Melhyl iodide 

1OS-I()-1 Melllyl isobUlyl ketone (I) 
80-62-6 Melllyt methaCtytale (I,T) 

108-1()-1 4·Methyt-2·pentanone (I) 
S6--{)4-2 Melllylthiouracij 
5()-Q7-7 Mitomycin C 

2OS3()-8 I -3 S.12-Naphthacenedione. 8·acetyl·1 ()-( (J.amino·2,3,6·trideoxy)·alpha·L -ly.o-helUlpyT3f\osylloxy)-
7,8,9.1()-letrahydf0-6,S,11-Irihydroxy·Hnelhoxy·, (8S,cis,' 

134-32-7 I·Naphlhalenamine 
91-5_ 2·Naphthalenamine 

494-{)3-1 Naphlllalenamine, N,N' ·bis(2·chloroelhyl,· 
9t-2()-3 Naphthalene 
91-58-7 Naphthalene,2·chlo",· 

13()-15-4 1,4·Naphthalene~one 

72-57-1 2,7-Naphlhalenedisulfonic acid, 3.3'·((3.3'-
dimethyl( 1,1' -biphenyl)-4,4'-diy!)bis(azo)bis(5·amino+hydroxy)·, letrasodium sab 

63-25-2 l-Naphthalenol. methylcarbamale. 
1~15-4 1,4·Naphthoquinone 
134-32-7 alpha·Naphlhyiamine 
91-5_ bela·Naphthytamine 

10102-45-1 N~,ic acid. thallium(", sah 
98-95-3 Nilrobenzene (I. T, 

1O()-Q2-7 p-Nitrophenot 
79-4&-9 2·Nitrop<opane (I,T) 

924-1&-3 N·Niltosodi·n,bulylolmine 
1116-54-7 N·Nilrosodiethanololmine 

55-1S-5 N,Nitrosodielhyl.mine 
759-73-9 N-NiI,oso·N,elhylu'ca 
68.4-93-5 N·Nilfoso-N.melhylufea 
6' 5-53-2 N-Nit!oso·N.me1hylu((!ttlane 
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HazaId. 

Substance GUS CIIemical all-
waste straClS No. 

ND. 

UI79 
UI80 
U181 
U193 
U058 

Ut1S· 
UI26 
1.1041 
2 
U183 
UIB4 
UI85 
See 

F027 
UI61 
UI86 
UI87 
UI88 
U048 
U039 
U081 
U082 
U089 
Ul01 
UOS2 
U132 
U411 
U170 
See 

F027 
See 

F027 
See 

Fe27 
See 

F027 
UI50 
U145 
U081 
U189 
UI90 
U191 
U179 
U192 
U194 
Ulll 
Ull0 
U066 
U083 
UI49 
U171 
U027 
U193 
See 

F027 
U235 
U140 
U002 
U007 
U084 
U243 
UOO9 
U152 
UOO8 
U113 
U118 
U162 
U373 
U411 
UJ81 
UI94 

l00-7~ N-Nilrosopiperidfle 
930-5Soo2 N-N~r~ 

99-55-lI 5-mrCHHoIuidine 
1120-71~ 1.2.()xa1hioCane.2.2-<1ioldde 

5G-16-0 2H-1.3.2.().azapho~-2-amine. 

N.N-bis(2-chton>e1hytllelrahydn>-. 2·ome 
7s-21~ O.nne (1.1) 
765~ Oxiraneearboxyaldehyde 
l~H Oxirane. (cf1toromelhyi} 
123-Q-7 Paraldehyde 
608~ Penlad1lorobenzene 

71H>1-7 Penlachloroelhane 
82--..e Pen\achlOfon~robenzene (peNB) 
B7-36-5 Penlachlorophenol 

106-10-1 Penlanol. 4-<nelhyt· 
S04~9 1.3·Penladiene (I) 
62-44-2 Phenacetin 

lOS-9Soo2 Phenol 
95-S7~ Phenol.2·chl",0· 
59-S0-1 Phenol. 4·chlaro·3·melhyl. 
120-8~2 Phenol.2.4·dichloro-
81-€S-O Phenol.2.6·dichIOfo-
56-5~t Phenol. 4.4··(1.2-dielhyl-l.2-elhenediyl)bis·. (E)· 

10S-€7-9 Phenol. 2.4-dimelhyl-
1319-77-3 Phenol. methyl-

70-30-4 Phenol. 2.2'-melhyienebisIJ.4.6·lrichloro-
114-26-1 Phenol. 2-(I-methytelhoxy)-. methylcarbamate. 
1o<H12-7 Phenol. 4·nilro-
87-36-S Phenol. penlachloro· 

58-90-2 .,henol. 2.3.4.S·lelrachloro· 

95-95-4 Pheno'. 2.4.5-lricl1laro· 

88-06-2 Phenol. 2.4.6-lrichlOro· 

148~2-3 L-Phenytalanine.4-jbis(2-dlloroelhyt)amino), 
7446-27-7 Phosphoric acid.lead(2.) san (2:31 
3288-58-2 PhOsphOfodilhioic acid. O.O-dielhyl S-melhyl eSIe< 
1314-80-3 Phosphorus sunide (R) 

85-44-9 Phlhalic anhydride 
109-06-8 2-Pieoline 
100-750--4 Piperidine. '·nitrost>-

23950-58-5 Pronamide 
107-10-8 l-Propanamine (Iol) 
621-€4-7 l-Propanamine. N .... ~roso-Nllropy1. 
142-84-7 l-Propanamine. N·propyl- (1) 
96-12-8 Propane. 1.2-dib<orno·J-chloro· 
78-87-5 Propane. 1.2-dichtOfD-

109-77-3 Propanedinilrile 
79-4&-9 Propane. 2·nitro- (I.T) 
108~1 Propane.2.2·-<)xybis(2-<:hloro· 

1120-71-4 1.3·Propane suttone 
9~72-1 Propanoic acid. 2·(2.4.5·lrichtoraphenoxy)· 

.2&-72-7 I-Propanol. 2.3-dibromo-. pIlospha.e (3:1) 
76~~' '-Propanol. 2·melhyt· (I.T) 
67-€4-1 2-Propanone (I) 
79-06-1 2-Propenamide 

542-75-€ I-Propene. 1.3-dichloro· 
1888-71-7 '.Propene. l.l.2.3.3.3·lIe<3dlloro
I07-1~1 2·Propenen~rile 

'26-98-1 2-Propen"".ril •. 2-melhyl· (I.T) 
79-10-7 2-Propenoic acid (I) 

140-88-5 2·Propenoic acid. ethyl esler (II 
97~~2 2-Propenoic acid. 2·melhyl-. ethyt esler 
80-€2~ 2·Propenoic acid. 2 ·melhyl·. methyl esler (I. T) 
122~2-9 Propham. 
, 14-26-1 Propo.:ur. 

52888-80-9 Pr05ul/ocarb 
\07-\0-8 n,Pu3py\am1nQ (I.n 
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Environmental Protection Agency 

·Hazatd-
OI.IS Chemical at>-

_ste stracts No. 
No. 

U083 
UI48 
UI96 
U191 
U237 

UI64 
UI80 
U200 
U201 
U202 
U203 
U204 
U204 
U205 
U205 
UOIS 
See 

F027 
U206 
Ul03 
UI89 
See 

F027 
U207 
U208 
U209 
U210 
See 

F027 
U213 
U214 
U215 
U216 
U216 
U217 
U218 
U410 
U153 
U244 
U409 
U219 
U244 
U220 
U221 
U223 
U328 
U353 
U222 
U389 
UOll 
U227 
U228 
UI21 
See 

F027 
See 

7e~7-5 PnIpvIene cfoc:hloride 
123-33-1 3.6-Pyridazinedione. U-dhydto-
11<1-8&-1 Pyridine 
1~ Pyridine. 2 .... eIhyI-
66-75-1 2.4-(IH,3H)-Pyftnkfonecfoone. 5-(bis(2· 

cfIIorueUlyt)aminol-
56-04-2 4(1H)~. 2.3-dihydro-6-melhyl·2-Chio .... 

930-55-.2 Pynofidine. 1 .... _roso-
50-55-5 Resefpine 

108-<16-3 Reson:inoI 
'81~-:Z Saccharin, & saUs 
94-5~7 Salrole 
nB~ Selenious acid 
n~ Selenium alOxide 
7486-56-4 Selenium suIIide 
748e-~ Selenium sutfide Ses, (R.n 

115-02-6 L·Serine. diazoaeet.te (esterl 
93-72-1 SiIve. (2,4.5·TP I 

18883-66-4 Streptozotocin 
77-78-t Suffuric ac.id. dimethyl estef 

131_(}-3 SuHur phosphide (Rl 
93-76-5 2.4.5·T 

95-94-3 1.2.4.5-T etrachlorobenzene 
630-20-0 1.1.1.2·Telrachloroethane 

79-34-5 1.1.2.2·Telrachloroethane 
127-18-4 Tetrachloroethylene 
S8-~2 2.3.4.6·Telrachlorophenol 

1~~9 Telrahydro/Ufan (II 
56J-6~ ThaUium(l) aeelale 

6533-73-9 ThaIlium(I) c:atbonale 
7791-12..Q ThaIlium(11 chloride 
7791-12..Q Thalr.um chloride TIcl 

10102-45-1 Thallium(11 n~rale 
62-55-5 Thioacelamide 

59669-21Hl Thiodicarb. 
74-93-1 Thiomethanol (I. n 

131-2&-8 Thioperoxydicarbonic diamide [(H,NIC(SII,S •. telramethyl' 
23564..Q~ Thiophanale·mel"yt. 

62-56-6 Thiourea 
131-2&-8 Thiram 
1~&-3 Toluene 

25376-4~ T oIuenediamine 
26471-62-5 Toluene d.socyanale (R.n 

95-5~ o·Toluidine 
106-49..Q p-Toluidine 
636-21-5 0-T otukf"", hydrochloride 

2303-17-5 Trial1ale. 
61~2-5 IH·I.2.4·Triazol-J.amlne 
79-00-5 1.1 /l. T richloroelhane 
79..Q 1-6 T richloroethytene 
75-69-4 TrichloromonQfluoromelhane 
95-95-4 2.4.5· Tricl1torophenol 

88-06-2 2.4.6· Tricl1lorophenol 

121-44~ Trielhytamine. 
99-35--4 I.3.5·Trin~robenzene (R.n 

123-63-7 1.3.5·Tr;oxane.2.4.6·Irimel"yt· 
126-72-7 Tris(2.3·dibrornOP'opytl phosphale 
72-57-1 Twan blue 
66-75-1 Uracil muslard 

759-73-9 Urea. N·elhyl·N.nilroso· 
684-93-5 Urea. N·melhyt·N·nilroso· 

7S-{) 1-4 Vinyl chloride 
'81-81-2 Warfarin. & salts. when present at concentrations of 0.3". or less 

133(}-2(}-7 Xylene (II 

'. r~ 

§261.33 

F027 
U404 
U234 
U182 
U235 
U236 
U237 
U176 
UI77 
U043 
U248 
U239 
U200 S(}-S5-S Yohimban·16-carbo"YI;c acid. 11.11-dimelho"Y·16·J(3.4.S·trimelho"Y""nloyl)o"YI·. melhvl esler. 

(Jbel •. 16""la. t7 alpl' •. ISbela.20alpha)· 



• 

• 

NAVSURFWARCENDrvINST 5090.2B 

APPENDIX 2 

HAZARDOUS WASTE PROFILE SHEET 

A-2 



• ,. 

." 

MA1ERIALOOMPOSI1l0N: 

CONTAMINANT 

BARIUM 
BENZENE 
CADMIUM 
CARBON T'ErrRAOll.ORIDE 
an.oRDANE 
OILQROBENZENE 
OILOROFORM 
QlROMIUM 
O-CRESOL 
M-CRESOL 
P-CRESOL 
CRESOL 
2,4-0 
l,4-DIOD..OROBENZENE 
l.2-DIanDROElHANE 
l,l-DIanDROETIlYLENE 

- 2,4-DINrrROTOLUENE 
-ENDRIN = HEPTArnLOR (AND ITS 

OOMPONENT 

- HEXAan.oRO-l,3-BUfADIENE 
- HEXAan..DROETIiANE 

LEAD 
UNDANE 
MERCURY 
MElHOXYan.QR 
ME1HYL ETIIYL KETONE 
NnROBENZENE 
PENTAan.oROPHENOL 
PYRIDINE 
SELENIUM 
SILVER 

.----1"<:0:,'""'.1 _ TEIRAon..oROETIM..E.NE 
roXOPHENE 
llUan..oROE'IHYLENE 

- 2,4.s - TRIOILOROPHENOL 
t------Vg:~r,H: - 2,4,6-'IRIOILOROPHENOL 

t-----e;"'N:·:':,1 = 2,45 - TP (SILVEX) 
VINYL annRIDE 

D033 
D034 
DOO8 
DO 13 
DOO9 
D014 
D035 
D036, 
D037 
D038 
DOlO 
DOll 
D039 
DOl.S 
D040 
0041 
0042 
DO 17 
0043 

'. 

.. , ____ ---o:--:----=---:-:----,-____ -J Hcreby certify tllat all iafoc-..atioa .. bllliucd ia OUa a.a.cS all atl.acllc4 docamclIlIu, to tIlc bat 
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_IGNITABLE (0001) 
FLASHPOINT(F) __ _ 

_lUGHTOC(>lo%) 
_LOWTOC«lo%) 

_ CDRROSIVE (DOOl) 
pH ___ _ 

OORRODFS SIEEL 

_ REACIlVE (DOO3) 
_WATER. Jp:.ACIlVE 

CYANIDE REACIlVE 
SULFIDE REACTIVE 

_TOXlOiY OlARACfERISIlC 

to 
DlILlr",r,<>u,.as waste. 'I'1aU material may £eqllire special haDcUin, aDd additional DlaDagement illStruction 

ThU by 
RCRA aDd NSWCINST S09O.2A apply. 

c £cqw£ements of 

SPEClFIC LABEL REQUIREMENTS ARE: PROFILE #:1 
CONTEN1S:~. ____________ ~ 

CODE: '--___________ ....J 

"1 .... '''''''.Vlu:; OF OODE 09S'S REPRESENTATIVE DAiE 

HAVSURfWARCEHDIV CRANE 6280/H (REV 6/99, (BACK) 

.0 

• 
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WASTE ACCUMULATION SITE WEEKLY INSPECTION CHECKLIST 

BUILDING OATE OF INSPECroN NSPECTOR'S NAME NSPECTOR'S SIGNA'TVRE 

STATUS . 
ITEMS f\cceptable (A) COMMENTS & CORRBCIlVB MEASURES 

Unacceotable M 

• Containen are in good condition (not bulging. corroded, leaking, dented, etc.) 

• Wastes are placed in an apprcmd container, compatible with the waste 

• Container is properly Iabened and filled out properly 

• Container1 are closed except when adding waste 

• Containen of incompatible wastes are separated by berm, dike, wall, or other device 

• Containen are stored at the designated accumulation site 

• Absorbent materials are available to contain leaks or spills 

• (Type I area only) Less than SSp!. oCwaste on-site, or if greater than SSp!., 

then on hand forless than 3 days 

• (I'fpe II area only) No waste stored Cor greater than 90 da~ from the start 

of generation' , , 

• (Type IT area only) Aisle space of 30 to 39 inches maintained around containets 

o(waste I 
~ 

I 

I NAVSURFWA.RCENDIV CRANE 6280/1 (REV, 6-25) 
I 

I 
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• LABORAlORY WASTE INVENlORY 

TYPE OF 
NO. APPROXIMAT£ CONWNER 

CHEMiCAl NAME OF ClUANTlTY cma ... Pta~ BlDG. 095 COMMENTS 
CONT • I'b. gal. ~ etc., MaUl. Cecdboard, 

• ---.-- _ .. _----

Signetur. (Gen.,..,,,,,., IJUII..DING PHONE EXT. CODE OATE 

JOB COMPLETED BY 

SIGN-'TURE (095 Approve" 

DtSTRJBUTION 

• S<#W!I H?Jr .. Copy '0 Bld«. '14 •• CoJ., 095. ID Gna"lt~ ,Pr COIl~Cf/o" at MooGJ'ot". YellOW' Copy sAD..tJ GCC'P"'V"'G"Y ~,~rl.aJ 
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e
CHECKLIST FOR. EXPLOSIVE HAZARDOUS WASTE MANAGEMENT,

.TYPE l-X ACCUMULATION AREA
LESS THAN 55 GALLONS AT OR NEAR THE POINT OF GENERATION

CONDITIONS FOR EXPLOSIVE HAZARDOUS WASTE MANAGEMENT

TO BE IN COMPLIANCE, THE FOLLOWING STANDARDS MUST BE MET:

1. Explosive Hazardous Waste (EHW) must be placed into a
container in good condition.

2. The container must be made of materials compatible to
the EHW being collected.

3. The container must be placed at or near the point· of
generation and in an area approved by the EPD. The
storage areas holding EHWmust also be approved by the
Explosives Safety Department.

e·
4 . At a minimum of once per day, move all EHW or

pyrotechnic scrap from the process or generating
location to the designated storage location to await
movement to the treatment site. An exception to this
requirement could be granted, but it must be
documented in the applicable SOP. In no case shall
quantities greater than 55 gallons be held for more
than three days without being taken to the treatment
site.

5. Properly close the container used to collect EHW and
affix the "Explosive Hazardous Waste Scrap" label. The
label must be affixed to the container as soon as the
first increment of waste is placed into the container.
NOTE: Do not tighten the container such that its
contents would cause a rupture or release.

6. Secondary containment must be provided for any liquid
EHW containers under the operator's control.

7. The storage/collection area must also provide .
protection from precipitation run-on and/or run-off.

8. The storage/collection area must be under the
operator's control.

e 9. Proper signs must be posted at the storage/collection
area. Required signs should include the words "No



Smoking" and :"Hazardous Waste". to be displayed at the
entrance to the storage/collection area. In addition,
an Explosive Hazardous Waste Site Rules sign shall
also be posted at this area. An example of this sign
can be found in Appendix 7 of the Hazardous Waste
Management Plan, NAVSURFWARCENDIVINST 5090.2B.

10. The operator must maintain records that track the
materials into the storage location and to the next
management facility (which in most cases will be the
Ammunition Burning Ground or the Demolition Range) .

11. Additional record keeping required includes a site
diagram that displays the storage location, location
of emergency response equipment and the location of
any communication devices that may be used to summon
assistance in case o~ emergency. A list of telephone
numbers and/or radio call signs must be provided and
maintained with the communication devices.

OTHER INFORMATION:

A. Assistance with obtaining signs and labels will be
provided by the EPD, upon notification.

B. This Checklist is part of the Hazardous Waste
Management Plan, NAVSURFWARCENDIVINST 5090.2B.
Additional information regarding EHW management can be
found in that plan.

C. For the convenience of the user of this checklist, the
following definitions are provided to delineate
between Explosive Hazardous Waste and Explosive
Contaminated Materials:

•

•

1. EXPLOSIVE HAZARDOUS WASTE (EHW): Waste generated
from an explosive operation that meets the U.S.
Environmental Protection Agency's'
(USEPA) definition of a reactive waste, such as
bulk explosive scrap, pyrotechnics, and materials
with a sufficient amount of explosive residue to
pose a safety hazard. Non-functioned munitions
items that have failed quality or safety
inspections and are determined to be an explosive
safety hazard are also considered EHW. •



•

•

•

2. Explosive Contaminated Materials (ECM):
Materials that have been in contact with
explosives such as cardboard, floor sweepings,
rags, wood, spent time fuses, functioned items,
and metal will not be considered EHW unless a
significant amount of raw explosives are present
and pose an explosive hazard. Since ECMs do not
meet the USEPA's definition of a reactive waste,
they will not be considered as EHW and will be
flashed at the ABG for safety reasons only. OP 5
requires that all ECM is thermally treated to
assure there is no possibility of an explosive
hazard present. These items will still be
handled according to current procedures· with the
exception of labeling and record keeping
requirements. The ECM will be labeled as "OP 5
ITEMS AWAITING SAFETY FLASHING" and will not be
under the standard requirements of EHW .

, ~. ,
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EXPLOSIVE HAZARDOUS WASTE SCRAP LABEL
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EXPLOSIVE

HAZARDOUS WASTE SCRAP

.' I CONTENT S :

CONTACT:

DATE:

•
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EXPLOSIVE HAZARDOUS WASTE SITE RULES SIGN

.
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\~~LAiSIKsrr II_RULES

e.

.0 AT THIS SITE, STORE ONLY
EXPLOSIVE HAZARDOUS WASTE

• ANY WASTE PLACED AT THIS SITE
MUST BE REMOVED WITHIN THE
TIME SPECIFIED IN THE PROCESS SOP

• RECORD IN THE SITE LOG ALL
WASTES PLACED INTO AND
REMOVED FROM THIS SITE 0

o •

. N'O SM.OIZING
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OONTAMINATED SCRAP MANIFEST

The following material is hereby certified u being contaminated with explosives and/or pyrotechnics

TVPEOF TYPE OF TYPE OF BUILDING/AREA APPROXIMATE
SCRAP CONTAINER CONTAMINATION AND CODE QUANTITY (lb.)

°lndicate if material is mixcd with water or other chemical solvents Identify the specific chemical solvent used
SIGNATURE (C"nu,,'ur or Facility Supuvisor.Erunnon No.) CODE DATE

SIGNATURE (T"'nJPo"uj ORGANIZATION DATE

SIGNATURE (Opcra'or at Trcatmcn' Facility) "!"REATM.ENT FA~"l:ITV DATE

NAVSURFWAACENOIII CRANE 626014 (REV. 6-99)
OlSTRt8UnON
n.e fol"";"g copl.. ahon bo willId,awn by tho ,_oc:l;"o pon<>nnol and ...n! 1o Code 095. 8uiding 3260. wilhin 5 we><1< doya.
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SPENT MUNITIONS ITEMS SIGN
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OP 5 ITEMS WAITING SAFETY'FLASHING LABEL
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OP,S ITEMS
AWAITING SAFETY FLASHING

CONTENTS:

CONTACT:

DATE:

, .
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1 ~ JUl 1994..

I.
.

HAZARDOUS WASTE PROFILE SHEET

PART' .
...acEMt. UCFORMA11OfC

WASTE I'ftOflt.E·NO. o'

i. uENERATOft NAME

1. fAClUTY ADORESS 3. GENERATOR USEPA 10

4. GENERATOR STATE 10

I"ZfPCOOE

... 1ECHHlCAl.COHTACT 7. TInE 'PHONE
o' r , .

L 1. NAME Of WASTE

2. USEI'AlOC'ISTATE WASTE COOEtSI

3. PftOCESS GEHERAllNQ WASTE

4. PROJECTm ANNUAL VOWME/UNITS , Ii. ~OOEOf COUECnQ.~.

•• IS THIS WASTE A DIOXIN USTEO WASTE AS DEflNEO IN CO CFR 261.31 (.·11- Fa20. f02l. f022. f023. F02G. f027. OR
Fa111' 0 YES 0 NO . ~ .

7.ISTtaSWASTERESTRICTEOFROMlANOOISPOSAl(40CFR2681' 0 y.~S 0 NO
HAS AN EXEMPTION BEEN GRANTED' DYES o NO
DOES THE WASTE MEET APPUCABlE TREATMENT STANDARDS' DYES 0 NO REFERENCE STANDARDS

PART CI

1. MATERIAL a.ARACTERIZATlON 4. MATERIAL COMPOSITION .._0··
(OPTIONAL-Nor REQUIRED DATA}

COMPONENT CONCENTRATION RANGE
COt.OR

DENsnY BTU/LB

- -'LSOUOS "SH CONTENT

iRINC: 0 MU\.TILAYERED o BILAYEREO 0 SINGLE PHASE

.
Z. RCRA Cf1AW.ACTERISTICS

r+tVs.lCAL STATE: o SOLID O.UQUID o SEMI·SOllD
o GAS o OTHER

TR£ATMENT GROUP: o WASTEWATER 0. NON.WASTEWATER
o CGNITABl£ (0001' 0 REAcnVE 100031

RASH PO,"T (t1 o WATER REACTIVEo HICHTOC I> 10%1 o CYANIDE REACTIVE TOTAL 100%
o lOWTOC C< 10%1 o SULfiDE REACTIVE

U CORROSIVE (t)0021 0 TOXICITY CHARACTERISTIC
S. SHIPPING INFORMATION

fJ CORRooes S."!"EEL
(SEE REVERSE FOR LISTINGI DOT HAZARDOUS MATERIAl1 0 YES o NO

. PROPER SHIPPING NAME

,. CHEMCCAl COMPOSITION (ppm or mg/LI

':Of'f"'ER PHENOLICS U.N. or

HlCttEL HAZARD CLASS N.A.NO.TOTAL HALOGENS
ZINC VOLATILE ORGANICS

ADDmONAlOESCRIPnON
METHOD OF SHIPMENT 0 BULK 0 o OTHER:CKROMIUM·HEIC DRUMPCB.

toTHERI GERCLA REPORTA8LE QUANTITY (RQI

!!!f Ll,taSNlS. SHOCK StKSlTWf. nRa'HaRIc. 1J.alaACr/rC. AND H/OtOCICAI. WAUl
EMERGENCY RESPONSE GUIDE PAGE
DOT PUBLICATION 6800.4 PAGE NO. ___ eDmON IYRI ___

MlaIULU'ME Mar ArCEI'TlO ,r TNt DRMO. SPECIAL HANDLING INFORMATION

"- GENERATOR CERTIFICATION

."US fOR INfOftWlATION
C CHEMICAL ANALYSIS (A TTACH TEST RESUL TSI
o USER KNOWLEDGE (ATTACH SUPPORriNG DOCUMENTS· ElI.pl.in how.ndwhy rhes<: docum<:ftu comply wirh

RCRA ,equl,emenrsl
• HEREBY CERTIfY THAT ALLINfORMATION SUBMITTED IN THIS AND ALL

(Print or fYlK N.m~1

.TTACHEO DOCUMENTS IS TO THE BEST Of MY KNOWLEDCe AN ACCURATE REPRESENTATION OF THE WASTE TURNED

IN TO THE DRMO. ALL KNOWN OR SUSPECTED HAZARDS HAVE BEEN DISCLOSED.

\ Cl.CNATURE Of GENERATOR"S REPRESENTATIVE
"\ DATE

:•

e,

e



•. :.

':-4
TOXfCITY CHARACTERfSnC\JST .. ,

Eff'ECttVE 2S SEP 10 -LARGE QUAHTnY GENERATORS
Zt MAR 11 • SMAU. QUAN11TY GENERATORS -.

\
EPA

(mo~
EPA

CONTAMINANT tew No.
CONTAMINANT

HW No. ("'G~

,0 ARSENIC 0004 o HEXACHlORO·t.3.-8UTAOIENE 0013
o eARlUM 0005 o HEXACHlOftOETHANE 0034
a BENZENE 0018 o LEAD 0008
a CADMIUM OOCK o UNOANE 0013 .
a CARBON TETRACHLORIOE 0019 o MERCURY ooosa CHlORDANE D02.0 o METHOxYCHLOR OOt4
o OHlORoeENZENE D02t o METHYl. ETHYL KETONE 0035
a CHLOROfORM D022 o NITROBENZENE 0036
a CHROMIUM 0007 o PENTACHLOROPHENOL 0037
o O-CRESOl 0023 o PYRlOINE 0038
o M-CRESOl 0024 o SELENIUM 0- .- DOtO
o P-CRESOL 0026 o $llVER DO"o CRESOL 0026 o TE1ll.ACHlOROETHYLENE 0039
o 2.4·0 0016 o TOXOPHENE 0016
o t.4-DICHLOROBENZENE 0027 o TRICHLOROETHYlENE 0040
o 1.2-0ICHLOROETHAHE 0028 o 2.4.6,TRICHLOROPHENOL 004'
o ,.'·OICHLOROETHYlfHE 0029 o 2.4.6'.TRICHLOROPHENOl 0042
o 2.4·0INITROTOLUENE 0030 o 2.4S·TP ISILVEXI 0017
o EHORIN 0012 o VINYl CHLORIDE 0043
o HEPTACHLOR lAND ITS 0031

HYDROXIDEI (

o HEXACHLOR08ENZENE 0032 i

PART 1/1
FOR DRMO USE ONLY

ORMO VERIFICATION

1. DATE VERIFIED

,
2. RESULTS o ATTACHED

pH nASH I'011lT &PECIFIC GRAVITY HAUDES ITO'"

~

REAcnWJY: WATER REACTlVITY CYANIOES SULFIOES

TCLP

...-

•

'.
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HAZARDOUS WASTE LABEL
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HAZARDOUS WASTE GENERATION LOG
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HAZARDOUS WASTE GENERAliON LOG

SrTENUMBER~ _

•
CONTAIlIER CON'l'BNTS

"

LABEL I DATe I WASTE
SERJALFIlJ. PROFILE

NUMBER sTARTED NUMBER

DATE
FILL

FINAl

TRANSfERl' 'DATE" ,QAT.E" .

N~~~~:' R~,' AC~,t':Ed"

NAVSURFWA.RCENDIV CRANE 6280/2 (REV. 6-25) I
I
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APPENDIX 14

NON-REGULATED WASTE LABEL
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HAZARDOUS WASTE PROGRAM CONTROL RECORD
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HAZARDOUS WASTE PROGRAM CONTROL RECORD

.. EMrfY DMIM& DB..IVUn'~_~

ClOHiMiERS rtaaIP~._~

0 .....

.lOa COMr\..IiTIiO IIY

NAVSURFWARCENDIV CRANE 8'260/6 (REV. &-119)

HAZARDOUS WASTE PROGRAM .CONTROL RECORD ISEAIAI.. No..
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CENTRAL STORAGE FACILITY LOG SHEET
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CENTRAL STORAGE FAClUTY LOO SHEET 
BUILDING 2993 

PII'C CO...,.AINER POUNDS PtfnICAL 
NUMBER 8ILf FORM 

UQUIO 

lOUD 

UQUID 

lOUD 

---- --. 
UOUID 

lOUD 

UOUID 

lOUD 

UOUID 

IOUO 

UQUID 

lOUD 
-----

UQUID 

lOUD 

UOUID 

lOUD 

UOUID 

lOUD 

LJQUIO 

SOUD 

UCIUID 

lOUD 

lJl:IUIO 
lOUD 

N~v&uRF~RCENOIV CRANE .:t01l (REV. "21) 

GENERATOR COMPOSITION 

-

• • 
EM HSWC DATE IN a..2tI3 LAND .... ND CHAItOa 

HW.fD WHO STORAGE LOCATION HOTIFlCATIOM NUMBeR 

YEI 

NO 

Y!I 

NO 

YEll .. 
NO 

YO 

NO 

YEI 

NO 

YU 

NO 

YEs 

NO 

YEI 

NO 

YO 

NO 

'I'!S 

NO 

'I'!S 

NO 

YEI 

NO 
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CENTRAL STORAGE FACILITY WEEKLY INSPECTION LOG
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•• RONMENTAL P.ROTECTION WEEKLY INSPECTION LOG ' .....OE NO•

C RAL STORAGE FACILITY .
2 OF 2

ITEM REASON FOR
STATUS. OBSERVATIONS

DATE AND NATURE

INSPECTION
ACCEPTABLE (A) OF REPAIRS 'AND/OR

UNACCEPTABLE (U) REMEDIAL ACTION

CONTAINEIlS
LEAKINO, DA"AOED

IlUST COltIlOSION

L... I£LS
MISSING,I ....1l0.. EIlLY

eOIolI'L£TEO

~

... ISLE S .....CE ..1l0"EIlLY S .....CID

'.

.'

W... IlNINO SIOHS "ISSINO, D........OED

FLOOIl/SUM..S
FIlEE FIlOIol LIQUIDS,

CIlACKS, DAMACED

CUll. O.....AO£O

.UILDIHO W...LLS, IlDOF DAMACED

HOUSEKU.. INO
AIlEA LrrTEIlED

DIlU .. DOLLY .1l0KEN

.... SOIl.EICT OllT OF STOCK

",

TlUNSFEIl "U"I'SMOSE LEAKS,O"EIlAIILrTY

...

£Y1l W.UH/SHOWE;IlS FUNC'TlOH '.
.' .. .' .

NAVSURr'~CEHDIV CRAHE.5000/4 (REV S.U) (BACK) .

'_. ...v:.:.....



ENV·. NMENTAL PROTECTION WEEKLY INSPECTION LOG I"AOII NO.
-

CENTk.I<L STORAGE FACILITY 101' 2

I"S,.rCTOR'S NAME '''"M.lIm"e, S'CPlATURr (IMpecto,",

OATr 01' IIU,.rCT10N (MOMh, 0." Y....) TlMr 01' IPlS,.ECTlON 'MIlIt~tnt",e,

REASON FOR STATUS
OBSERVATIONS DATE AND NATURE

ITEM
INSPECTION ACCEPTABLE (A) OF REPAIRS AND/OR

UNACCEPTABLE (U) REMEDIAL ACTION

RAOI<I ALARM SYSTEIo4 OP'ERAIILrTY
TrLlE"HOHE

"IRE EXTINCUISHERS HEED RECHARC'PlC

OATE LOCK DE"ECTlVE

OATES DAMAGED: DOES HOT
CLOSE P'ROP'ERLY

DOOIl LOCKS DEFfic:nVE ,

..
00__

DAMAOCD

lOOMr"illU 1l0NCO"~ATI.U: ' .
~STDRA01t STORED T00€T)4ER , .

.~.. , ... ".I .. ,.. .........' ....... ~.P'.fIIIiIol .. ' A_ ................. , .. ,_""'" ...... , ...
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NAVSURFWARCENDIVCRANEINST 4855.20
QMO
16 JUN 1999

NAVSURFWARCENDIVCRANE INSTRUCTION 4855.20

From: Commander

Subj: CALIBRATION PROGRAM

Ref: (a) NAVSEAINST 4734.1A, NAVSEA Metrology and Calibration
Program

Encl: (1) Calibration Program

1. Purpose. To delineate policy, responsibilities and
procedures for the Calibration Program at Crane Division, Naval
Surface Warfare Center (NAVSURFWARCENDIV Crane) .

2. Cancellation. NAVWPNSUPPCENINST 4355.17K.

3. Scope. This instruction applies to NAVSURFWARCENDIV Crane
and tenant activities at the Crane site .

4. Policy

a. Test and measurement equipment (TME) used to make, record
or generate quantitative measurements or data in the development,
production, inspection or testing of material shall be in a valid
and current state of calibration.

b. The Calibration Laboratory and Repair Branch (Code 6034)
is the only Division activity authorized to affix official Navy
Calibration servicing labels and tags to TME. Only those
calibration labels or tags approved by the Calibration Laboratory
will be authorized for use on TME.

5. Action

a. Calibration Laboratory and Repair Branch (Code 6034)
shall manage, operate and maintain a certified Calibration
Laboratory in accordance with reference (a) and the applicable
Calibration Program requirements identified in e~closure (1).

b. Directorate Directors and Heads of Tenant Activities
shall ensure that the applicable requirements of enclosure (1)
are implemented .
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c. The Quality Management Office (Code QMO) shall maintain 4It
the Calibration Program instruction and annually review its
implementation.

6. Forms. The following forms are required by this instruction:

a.

b.
Notice

c.

d.

e.

NWSCC 4082/2, T&ME Repair Record.

NAVSURFWARCENDIV 4355/73, Instrument Out-of-Tolerance
(OTN) .

NWSCC 4734/2, Equipment Restricted From Use (Tag).

NWSCC 4855/16, Calibration Delivery Receipt.

NAVSURFWARCENDIV 10510/10, Instrument Status Report

f. NAVSURFWARCENDIV 10510/12, No Calibration Required
Request.

Distribution:
List A1-1, A3, C1
AFGE 1415
FOP 158
051 Files

2

W. E. SHOTTS

4It

4It
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CALIBRATION PROGRAM

Enclosure (1)
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CHAPTER 1

INTRODUCTION

1.1 REQUIREMENTS. Calibration is mandatory for Test and
Measurement Equipment (TME) used to make, record or generate
quantitative measurements or data in the development, production,
inspection or testing of material. Calibration is performed to
the maximum intervals and requirements as described in NAVSEA
00 45845. Only those standards listed on the Calibration
Standards Allowance Requirements (CALSTAR) or those allowed by
the Calibration Manager may be used for calibrating TME.

1.2 REFERENCE DOCUMENTS

a. NAVSEA 00 45842, Calibration Facility Requirements for
Shorebased Navy Calibration Laboratories.

b. NAVSEA 00 45845, Metrology Requirements List (METRL).

c. NAVSEAINST 4734.1, NAVSEA Metrology and Calibration
Program

d. NAVSEA ST700-AM-GYD-OI0/METCAL, Metrology and
Calibration (METCAL) Laboratory Requirements and Certification
Guide.

1.3 DEFINITIONS. The following definitions are applicable to
the performance of the Division's Calibration Program:

a. Ancillary Test Equipment. Equipment used in support of
an inspection, measurement, or test that is not used to gather
data. Ancillary test equipment does not require calibration
prior to use. Inputs/outputs of ancillary test equipment will be
monitored by calibrated equipment. Examples of ancillary test
equipment include (but are not limited to) power supplies and
amplifiers.

b. Calibration. The comparison of a measurement system or
device of unverified accuracy with a measurement system of known
and greater accuracy to detect and correct any deviation from
required performance specifications of the unverified measurement
system or device.

c. Calibration Intervals. Calibration intervals for all
portable and installed TME are in accordance with NAVSEA 00 45845
with their approved calibration procedure. The information
contained in NAVSEA 00 45845 is used as a ready reference to
determine authorized calibration intervals, approved calibration
procedures and related technical data. Technical changes or

1-1
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additions may be applied to NAVSEA 00 45845 and the Instrument •
Calibration Procedures using NAVWPNSTA Seal Beach Form 13990/3,
Calibration Problem Report. Calibration Laboratory personnel are
responsible for submitting Calibration Problem Reports when a
problem is detected. The Calibration Laboratory reserves the
authority to EXTEND calibration due dates of specific TME as
dictated by unusual circumstances and on a case-by-case basis.

d. Calibration Void Seal (Break-Out-Inspection (BOI)).
Seals are attached to critical adjustment features of test
equipment. The current calibration of the test equipment is void
if a seal is broken.

e. Equipment Custodian. An individual appointed within an
organization to act as a single point of contact for one or more
pieces of test equipment.

f. Recall Report. A report that is generated by the
Calibration Laboratory showing test equipment designated for
recall. The recall report indicates items due for calibration,
items that are due for calibration next month, and items that are
overdue (delinquent) for calibration.

g. On-Site Calibration. Those TME which are not
electrically or physically feasible to be transported to the
Calibration Laboratory can be calibrated on-site.

h. S & C Number. An unique number assigned to equipment by
the Calibration Laboratory. The number is imprinted on a tag or a
bar code label assigned to the test equipment. The bar code may
be affixed to the equipment, to a tag affixed to the equipment,
or the case or container associated with the test equipment.
Note: A missing or illegible S & C Number does not void the
calibration of the test equipment provided that the item is
traceable through the serial number and the calibration records
show the equipment calibration as current.

i. Special Test Inspection Equipment. Directorates
utilizing production jigs, fixtures, tooling masters, templates,
patterns and other such devices for inspection purposes are
responsible for ensuring these devices are proven for accuracy
prior to use. These devices are assigned an S&C number and
included in the calibration program. Directorates requiring
certification of special test inspection equipment will be
responsible for notifying the Calibration Laboratory of the
requirement and provide all required documentation to adequately
perform the certification. The Calibration Laboratory will
perform certification of the device and enter it into the
calibration recall system for periodic re-certification.

1-2
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j. Stamp. An impr~nt on the calibration label or tag to
authenticate the calibrafion {~md to ldeIl'tify the technician and
the laboratory who performed the calibration.

k. Test and Measurement Equipment (TME). Any system or
device used to evaluate the operational condition of an end item
or subsystem thereof, or to identify and/or isolate any actual or
potential malfunction. TME includes diagnostic and prognostic
equipment, semiautomatic and automatic test equipment (with
software), and calibration test or measurement equipment. All of
the measuring instruments, measurement standards, and reference
materials, auxiliary apparatus, and software which are integral
to an instrument that is necessary for the operation and
calibration of the instrument. This term includes measuring
equipment used in the course of testing and inspection, as well
as that used in calibration. This term is used interchangeably
with "test equipment."

1. Test Equipment. Gages, instruments, inspection tools,
fixtures, transducers, and measuring, monitoring, analysis, or
diagnostic equipment used to measure static or transient
phenomena to determine the characteristics or conformance to
specifications of an article, material, system, process, or
environment. This term is used interchangeably with "TME."

• m. Test Software. Software which ,controls an automated
test system or conditions a data signal from the point of
measurement to the end point of use.

n. Traceability. The property of a result of a measurement
whereby it can be related to appropriate standards, generally
international or national standards, through an unbroken chain of
calibrations .

•
1-3
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CBAPTER 2

RESPONSIBILITIES

2.1 CALIBRATION LABORATORY AND REPAIR BRANCH. The Calibration
Laboratory and Repair Branch (Code 6034), hereafter called
Calibration Laboratory, is responsible for:

a. Managing, operating and maintaining the Division's Navy
Calibration Laboratory in accordance with NAVSEAINST 4734.1,
NAVSEA 00 45842 and NAVSEA ST700-AM-GYD-010/METCAL.

b~ Providing metrology and calibration services for
Division activities' TME and commensurate with their
requirements.

c. Providing calibration services for other DOD activities
as directed.

d. Performing initial calibration and acceptance testing of
TME purchased by Division activities prior to acceptance for
payment, as required .

e. Maintaining calibration/inventory/historical records for
active and inactive TME for which the Division is accountable.

f. Performing operational re-verification tests and/or
calibration of TME following repair actions.

g. Maintaining and issuing calibration recall notification
for TME serviced by the Calibration Laboratory.

h. Providing calibration history data to the Metrology
Science Directorate (MSD) , Pomona, California for analysis in
accordance with NAVSEAINST 4734.1.

i. Properly labeling/tagging TME serviced by the
Calibration Laboratory as appropriate.

j. Notifying using activities of any out-of-tolerance
condition detected during the calibration process.

k. Providing pickup/delivery services for TME calibrated in
the Calibration Laboratory.

1. Maintaining a current file of all approved Navy
calibration procedures, manufacturers manuals and gage drawings

• as required to support calibration efforts.
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m. Developing and/or assisting in the development of local 4It
calibration procedures.

n. Establishing and assigning calibration intervals for TME
in accordance with the guidelines of NAVSEAINST 4734.1 and
NAVSEA OD 45845.

o. Certifying and providing Navy Special Interface Gages in
support of Division requirements.

p. Providing training, advice and guidance on the use and
care of gages as requested.

q. Developing and maintaining procedures describing how
tasks associated with the Calibration Program are accomplished
within the Calibration Laboratory.

r. Maintaining formal training plans and records for
calibration technicians. Training may consist of either on-the
job-training and/or classroom/formal training.

2.2 DIRECTORATES and TENANT ACTIVITIES. Directorates and tenant
activities are responsible for:

a. Appointing equipment custodians and alternates for ~

calibration matters. Custodians may be appointed for each sub- ~
organizational unit or building, as deemed necessary. A list of
equipment custodians and alternates is to be sent to the
Calibration Laboratory.

b. Verifying that all TME are properly labeled and those
requiring calibration have been calibrated and placed in the
calibration recall system.

c. Establishing with the Calibration Laboratory mutually
agreeable secure areas for equipment pick-up and delivery.

d. Ensuring that equipment custodians or alternates are
available at the pickup area as required.

e. Providing and maintaining Calibration Delivery Receipt
(Appendix A) records of equipment transported to and from the
Calibration Laboratory.

f. Notifying the Calibration Laboratory via "Instrument
Status Report" form (Appendix B) of any changes in status of
equipment.

g. Identifying and removing from use (impound) TME found to ~

be defective or not in a valid and current calibration status. ~
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h. Maintaining history usage records of individual items of
TME used to make quantitative measurements or final acceptance
inspection of any product.

i. Responding to Instrument Out-of-Tolerance Notice (OTN)
memorandums.

j. Notifying the Calibration Laboratory of any foreseeable
calibration support requirements of a new, unusual or unique
nature.

k. Providing technical assistance to the Calibration
Laboratory in support of system calibration services (Chapter 9).

1. Ensuring all contract and locally repaired TME is
submitted to the Calibration Laboratory for re-verification/
calibration, as required.

m. Assuring that TME found to be defective is tagged with
an "Inactive" or "Rejected" label and segregated from active TME.

n. Submitting all newly acquired TME to the Calibration
Laboratory for assignment of an S & C number and entry into the
calibration recall system .

2.3 EQUIPMENT CUSTODIANS. Equipment custodians are responsible
for:

a. Serving as point of contact for questions concerning TME
under their cognizance.

b. Ensuring that TME due for calibration is placed in the
designated pickup area as appropriate.

c. Completing and/or signing the "Calibration Delivery
Receipt" form (Appendix A) for TME delivered/received to/from the
Calibration Laboratory.

d. Being available at designated pickup and delivery points
for submission/receipt of equipment serviced by the Calibration
Laboratory.

e. Submitting "Instrument Status Report" form (Appendix B)
for TME under their cognizance, as required.

f. Verifying that TME directly exposed to combustibles,
oxidizers, poisons, toxics and other sources of dangerous
contamination are thoroughly examined for contaminates and
decontaminated as required prior to submission for calibration .

g. Reconciling equipment delinquent for calibration with
the Calibration Laboratory manager.
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2.4 1ME USERS. Users of TME are responsible for assuring that •
work is being conducted using equipment that have valid and
current calibration labels.

•

•
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CBAPTER 3

CALIBRATION PROGRAM PROCEDURES

3.1 CALIBRATION SERVICES. The Calibration Laboratory provides
the following calibration services commensurate with Division
requirements:

a. Laboratory calibration of Electrical/Electronic and
Physical/Dimensional TME, and considered to be transportable to
and from the calibration laboratory.

b. On-site system calibration services for automated,
semi-automated TME and instruments comprising a system which are
not feasible for delivery to the calibration laboratory.

c. On-site calibration services for certain gages, scales,
weights and other TME as appropriate and approved by the
Calibration Laboratory.

3.2 PROCESSING OF TME FOR CALIBRATION. The procedure for
processing TME for calibration is shown in Figure 1 and described
below:

3.2.1 Calibration Recall Notices. Monthly, the Calibration
Laboratory sends a recall list to each equipment custodian
identifying the equipment due for calibration and the date on
which it is due. Equipment custodians review the recall report
to identify any special requirements for the listed TME and to
verify the equipment status. The equipment custodian notifies
the Calibration Laboratory of a change in status of the equipment
via "Instrument Status Report" form (Appendix B) .

3.2.2 User Calibration. User Calibration is a category of TME
that in order for it to function properly, due to its design,
function or operational characteristics, requires calibration
prior to each use or other specified frequency. Calibration of
such equipment and maintenance of calibration history records is
the responsibility of the using organization. Only those items
designated by the Calibration Laboratory will be calibrated by
the user. Note: "User Calibration" is not the same authority
and responsibility as "User Certification".

3.2.3 External Calibration Services. When calibration
requirements are beyond the capabilities of the local Calibration
Laboratory, calibration services are obtained from external
sources. These sources shall be recognized as an authorized
calibration facility. Agreements with these external calibration
facilities shall include the requirement of calibration data
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being provided for recording in the local calibration data
management system.

3.2.4 Priority Calibration Services. When circumstances
warrant, equipment custodians may request priority calibration
services via "Instrument Status Report" form (Appendix B). To
minimize the impact of such services, the organizational manager
will review these needs and if approved, so designate by their
signature on the request.

3.2.5 On-Site Calibration. Equipment custodian determines if
equipment is to be calibrated on-site. If so, the Calibration
Laboratory is contacted to schedule a time for the performance of
the calibration.

3.2.6 Assemble Equipment. For equipment calibrated in the
Calibration Laboratory facilities, the equipment custodian
gathers the TME due for calibration in the designated pickup
area.

3.2.7 Calibration Delivery/Receipt Records. Equipment
custodians are responsible for providing and maintaining
Calibration Delivery Receipt records for each TME item
transferred to and from the Calibration Laboratory. Equipment
custodians identify on a "Calibration Delivery Receipt" form
(Appendix A) the TME transferred to and from the Calibration
Laboratory. For each piece of TME, the S&C number or drawing
number is listed on the form and the form is validated by
signature of the individual receiving the TME.

3.2.8 Initial Inspection/Test. The Calibration Laboratory will
initially perform a test to determine the current state of
equipment received for calibration. If equipment fails the
initial tests, the following actions are taken:

a. If an out-of-tolerance condition is discovered, the
procedure documented in Chapter 5 is implemented.

b. If failure is due to equipment problems, the equipment
may be repaired locally or shipped to a vendor for repair. To
assure that calibration/re-verification is performed on TME
repaired, the following procedure will be followed:

•

•

(1) Organizations performing repair of TME normally
calibrated by the Calibration Laboratory are responsible for
submitting the item for calibration/re-verification when the
repair is completed. The "T&ME Repair Record" form (Appendix C)
shall be completed and submitted with the repaired equipment.

(2) Circumstances may exist where TME deployed •
off-site and requiring repair may for economic or technical
reasons, be repaired by the facility to which assigned. In these
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cases, a qualified calibration facility, should be utilized for
the calibration/re-verification action. The Calibration
Laboratory will provide assistance in the selection of such a
facility. In all cases, repairs of this category must be
coordinated with and data provided to the Calibration Laboratory
in order to update status and history records.

(3) TME designated as "Calibration Not Required" is
excluded from re-verification following repair actions.

3.2.9 Calibration Process. Equipment is calibrated by
Calibration Laboratory technicians using calibration procedures.
After the completion of the calibration process, the appropriate
calibration label is attached to the TME (see Chapter 4), a
calibration interval is assigned, appropriate information is
entered into the Calibration Data Management System (see
Chapter 6), and equipment returned to the equipment custodian
using the "Calibration Delivery Receipt U form (Appendix A). Some
TME require special processing (see Chapter 7).

3.2.10 Test Software. Where test software is used as a form of
inspection, it shall be proven to be capable of verifying the
acceptability of product prior to the test software's release for
use during production. Test software configuration is to be
verified prior to each use. Note: Test software used
successfully prior to the release of this instruction is deemed
to be verified by demonstration.

3.3 PROCESSING OF NEW EQUIPMENT. The processing of new
equipment (equipment not previously entered into the calibration
recall system) is described in Figure 1.

3.4 RECALL DELINQUENCY. TME is placed on a delinquency list if
it has not been received in the Calibration Laboratory within 30
days of the calibration due date. The equipment custodian should
make every effort to reconcile the delinquency with the
Calibration Laboratory manager .

3-3



NAVSURFWARCENDIVCRANEINST 4855.20
16 JUN 1999

FIGURE 1 CALIBRATION PROCESS FLOW DIAGRAM
(MONTHLY RECALL)
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FIGURE 1 CALIBRATION PROCESS FLOW DIAGRAM (Continued)
(CALIBRATION PROCESS)

Cal Lab Tech performs
initial inspection/test.

Equipment
Custodian

completes report,
forwards copy to

Cal Lab.

Return to
No vendor for

repair.

Yes

Equipment
Custodian

coordinates
analysis.

Repair and
return to Cal

Lab .

No

Send Out-of
Tolerance
Notice to
Equipment

Custodian.

Yes

No

• Calibrate and Label
Equipment.

Assign/Review Calibration
Recall Cycle.

Enter calibration
information into Data

Management System.

- Complete Delivery/
Receipt Form.
- Deliver Equipment to
Drop-Of f Area.

•
Equipment Custodian signs

for equipment .

3-5



NAVSURFWARCENDIVCRANEINST 4855.20
16 JUN 1999

FIGtilE 1 CALIBRATION PROCESS FLOW DIAGRAM (Continued)
(NEW EQtiIPMENT PROCESS) •
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CBAPTER 4

CALIBRATION STATUS AND LABELS

4.1 INTRODUCTION. Calibration labels (or tags) are attached to
all TME and are used to indicate the calibration status. The
Calibration Laboratory is the only Division activity authorized
to affix calibration labels or tags to TME. Further, it is the
responsibility of the Calibration Laboratory to ensure that such
labels (and tags) are properly controlled, maintained and
appropriately applied to TME at time of calibration/verification.
Note: A missing or illegible label does not void the calibration
of the test equipment provided the calibration records show the
equipment calibration as current.

4.2 APPLICATION GUIDANCE. The following guidelines apply to
completion and location of calibration labels placed on TME:

a. Calibration labels will be completed showing calibration
status, date calibrated, due date and by whom calibrated
(Calibration Laboratory code) .

b. Whenever possible, all calibration labels/tags will be
affixed using as large a label or tag as appropriate in a
position visible to persons facing the instrument and in the
normal viewing plane of the instrument.

c. It is sometimes impossible to locate calibration labels
on instruments where they will not be destroyed during use. In
such cases, the proof of calibration will be placed on the box
containing the instrument or on a tag/record card accompanying
the instrument. This tag/card will be readily available at all
times and will identify the TME to which it applies.

d. If the tag/record card displaying the calibration label
becomes lost, destroyed or illegible, the Calibration Laboratory
should be notified. A replacement will be issued when current
calibration status is verified by review of calibration history
data.

4.3 CALIBRATION LABELS. Calibration labels and tags applicable
to the Division's Calibration Program are described as follows:

a. CALIBRATED. This label (black lettering, white
background), indicates that the equipment is within its
applicable tolerance on all parameters. If there are any
qualifying conditions for using the instrument, one of the other
labels described below is used. The label shows the calibration
status, date calibrated, due date and the technician code who
performed the calibration.
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b. SPECIAL CALIBRATION. This label (black lettering, •
yellow background), is used whenever there is some unusual or
special condition in the calibration which must be drawn to the
attention of the user. The special condition may be deviations
from usual calibration tolerances, multiple calibration
intervals, or a requirement of in-place calibration. The special
condition requiring the use of this label must be described
directly on label or tag. The following provides a brief
description of special conditions:

(1) Deviation from Specifications (Limited Calibration) .
In cases where the user does not require full equipment
capability, calibration is performed to reduced tolerances or
covers less than all ranges and parameters. This approach is
often used when the equipment does not meet full calibration
tolerances on certain ranges or parameters but can still meet
user requirements. On the other hand, the special calibration
may be for higher accuracy than usual on a short-term basis upon
the specific request of the user.

(2) Multiple Calibration Intervals. Some systems have
components which require calibration less frequently than the
rest of the equipment. For example, the attenuator in a signal
generator may require calibration every 12 months; whereas, the
rest of the equipment parameters should be calibrated every four
months. Since the attenuator calibration is time-consuming and
may require unavailable standards, using the multiple interval
approach can save considerable work-hours. When a specific piece
of equipment has been designated for multiple calibration
intervals, such information is provided in the applicable
calibrat"ion procedure. The "Special Calibration" label or tag is
annotated with "Multiple Interval" and the type of calibration
performed is indicated. The calibration due date reflects the
next partial or complete calibration.

(3) Calibrated In-Place. Some equipment should be
calibrated in-place. Annotating the "Special Calibration" label
or tag will alert both the user and calibration technician that
the equipment should not be removed, but should be calibrated in
place.

c. CALIBRATION STANDARD. This label (black lettering, blue
background) is used to identify Navy Metrology and Calibration
(METCAL) Program calibration standards. The "Calibration
Standard" label will be affixed to all equipment specifically
designated for use by Navy standards and calibration activities.

•

d. USER CALIBRATION. This label (black lettering, white
background) is affixed when the calibration is performed by the •
user; however, this label is not replaced at each calibration.
When the label is first affixed to the instrument, it is
annotated as the appropriate calibration interval. Some TME
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reliability or operating characteristics must be established
prior to use or at very short,· calibr.a.t;~:on intervals. These can
be calibrated by the user as opposed to referring the instrument
to a calibration facility. For example, some instruments, such
as hardness testers and densitometers are provided with standards
and should be calibrated with every use or very frequently. Some
instruments, such as oscillographic recorders, may require
calibration before, during and after use. Still other
instruments are calibrated as part of check-out procedures
performed daily or weekly and recorded in maintenance logs. The
requirement for calibration by the user and the calibration
interval is indicated in the Metrology Requirements Lists
(METRL). Records of calibrations performed should be by normal
maintenance practices, e.g., maintenance log and Maintenance
Action Form.

e. REJECTED. In the event an instrument fails to meet the
acceptance criteria during calibration and cannot be adequately
adjusted, a "Rejected" label (black lettering, red background) is
placed on the instrument and all other servicing labels removed.
In addition to the "Rejected" label. A "Rejected" tag giving the
reason for rejection and other information as required is affixed
to the instrument. The "Rejected" label and tag remains on the
instrument until it is repaired or re-calibrated. The instrument
will be segregated and not used while bearing a "Rejected" label .

f. BREAK-OUT-INSPECTION SEALS. B~eak-Out-Inspection (BOI)
seals consist of labels (black lettering, white background)
bearing the words "CALIBRATION VOID IF SEAL BROKEN", sealing
compounds, or lead seals, as appropriate. BOI's are placed over
readily accessible (usually exterior) adjustments to prevent
tampering that could affect calibration. They are also used to
prevent removal and/or interchange of plug-ins, modules, and
subassemblies when such removal would affect the calibration.
TME bearing a broken BOI should be considered as "not calibrated"
and must be calibrated/re-certified prior to use.

g. INACTIVE. TME having no foreseen requirements for 30 or
more days beyond its calibration due date may be removed from
calibration recall and affixed with an "Inactive" label (green
lettering, white background). Equipment in this category will
not be recalled until the user determines that it is again
needed. The following procedure will be used to place equipment
in an inactive status:

(1) Using activity will notify the Calibration
Laboratory via "Instrument Status Report" form (Appendix B) that
an item is to be placed in an inactive status .

(2) The Calibration Laboratory will change calibration
records accordingly and have an "Inactive" label placed on the
item. The owning activity will then separate the item from
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active calibrated equipment by placing it in an impound area. If 4It
this is not practical, it must be tagged as restricted from use.

(3) When the instrument is again needed, the owning
activity will place it in the calibration pickup area and
initiate a status change request via "Instrument Status
Report/Priority Request H form. The item will then be re-entered
into the calibration recall system.

h. EQUIPMENT RESTRICTED FROM USE. TME that does not bear a
valid and current calibration label must be restricted from use.
Such equipment must be labeled with a completed "Equipment
Restricted From Use H tag (Appendix D) and physically impounded
(if practical) when any of the following conditions exist:

(1) Equipment is unlabeled.

(2) Equipment that has passed its calibration due date.

(3) Equipment is labeled as inactive.

(4) Equipment has a broken BOI seal or sealing compound.

(5) Equipment has failed in operation.

(6) Equipment is suspected of being outside of its
performance limits.

i. CALIBRATION NOT REQUIRED. This label (orange lettering,
white background) is to remain affixed to equipment designated as
"Calibration Not Required H (CNR). Equipment qualifying as CNR
fit in two separate groups: (1) calibration not required by
METRL, and (2) calibration not required due to usage. The
following procedure is used for placing equipment in a CNR
status:

(1) Equipment not requiring calibration in accordance
with METRL will be labeled as such when entered into the
calibration recall system by the Calibration Laboratory.

(2) Equipment used for indication purposes only, that
would otherwise require calibration, may be placed in CNR status
when requested by the user and approved by the Calibration
Laboratory.

4It

(3) Request for CNR will be via the "No Calibration
Required Request H form (Appendix E) and must be completed and
signed by the organization's manager. The Calibration Laboratory
will review the usage conditions of the equipment for which the ~

CNR is requested and upon concurrence place the equipment in a ,.,
CNR status and apply the appropriate label. The using activity
is responsible for proper utilization of TME placed in a CNR
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status. The following criteria is to be used as guidance for
placing equipment in a "Calibration~Not,Required" status:

(a) The equipment is not used to make quantitative
measurements or provide quantified outputs.

(b) The device is "fail-safe" in that operation
beyond specified tolerances will be apparent to the user.

(c) Measurement and stimulus circuits are monitored
during use by calibrated equipment, or are dependent on an
external known or calibrated sources for performance within
required limits .
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CHAPTER 5

OUT-OF-TOLERANCE TME

5.1 NOTIFICATION. Using activities are notified by the
Calibration Laboratory when an out-of-tolerance condition is
discovered during the calibration process that could adversely
impact TME measuring accuracies, quality of performance or
integrity of the unit. An "Instrument Out-of-Tolerance Notice
(OTN)" form (Appendix F) is prepared by the Calibration
Laboratory when any of the following conditions exist:

a. TME under calibration fails any of the measurement
parameters tested.

b. TME received for calibration has a broken Break-Out
Inspection (BOI) seal or sealing compound as required on certain
gages.

c. TME is received from a local repair activity without a
completed "TME Repair Record" form (Appendix C) .

5.2 OTN DISTRIBUTION/ACTION. Copies of the OTN are sent by the
Calibration Laboratory to the cognizant equipment custodian. It
is the responsibility of the using activity to respond to OTNs by
conducting a review and analysis of the reported out of tolerance
condition in terms of adverse impact to product quality and
relative to the TME application. Results of this analysis and
action taken is to be reported to the Calibration Laboratory for
record purposes .

5-1



• 

• 

• 

NAVSURFWARCENDIVCRANEINST 4855.20 
16 JUN 1999 

CHAPTER 6 

CALIBRATION RECORDS 

6.1 CALIBRATION DATA MANAGEMENT. The Calibration Laboratory 
operates, manages and maintains an automated, calibration recall 
system for the Division. This system is used to maintain 
calibration/history/inventory, and to the extent possible, repair 
information pertaining to TME for which the Division is 
accountable. Included in the system is all TME used to make, 
record or generate quantitative measurements or data in the 
development, production, inspection or testing of material. All 
active and inactive TME, calibration standards and standard 
support equipment is included in the system. In addition, 
history records are maintained for all calibrations performed by 
off-site activities when such calibration is in support of TME 
under the cognizance of the Division . 
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CHAPTER 7

SPECIAL THE

7 . 1 NAVY SPECIAL INTERFACE GAGES

7.1.1 The Navy Gage and Standards Center (NGSC), Naval Weapons
Station, Seal Beach Detachment, Pomona, California, is designated
as the technical authority for combat systems Special Interface
Gage requirements within NAVSEASYSCOM. This responsibility
includes technical and administrative design, configuration
management, procurement, maintenance, modification, inventory
control, issue and certification support. NAVSURFWARCENDIV Crane
Calibration Laboratory has been delegated authority by NGSC,
Pomona to certify, modify and maintain Navy Special Interface
Gages (NSIG) required by the Division and used in support of
conventional ammunition production. Specifically excluded from
this authority is certification/re-certification of NSIG required
in support of missile programs.

7.1.2 Activities having requirements for NSIG under cognizance
of NGSC, Pomona should telephone the requirement to the
Calibration Laboratory by gage drawing number or dimensional
characteristic to be gauged. The Calibration Laboratory will
initiate action to obtain, certify and issue those gages.

7.2 SPECIAL TEST INSPECTION EQUIPMENT. Division activities
utilizing production jigs, fixtures, tooling masters, templates,
patterns and other such devices for inspection purposes, are
responsible for ensuring that these devices are proven for
accuracy prior to use. Further, such devices are to be included
in the calibration recall system. Activities requiring
certification of special test inspection equipment will be
responsible for notifying the Calibration Laboratory of the
requirement and providing documentation required to adequately
perform the certification. The Calibration Laboratory will
perform certification of the device and enter it into the
calibration recall system for periodic re-certification.
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CHAPTER 8 

USER CERTIFICATION PROCEDURES 

8.1 INTRODUCTION. This procedure describes the request and 
approval method, conditions and requirements of User 
Certification authority as delegated by Calibration Laboratory to 
individual users. The Calibration Laboratory recognizes that 
conditions may exist where the calibration of certain TME would 
be more practical and economical when performed by the user. 
These conditions may exist or result from the uniqueness of the 
equipment, special application or system complexity and 
configuration. 

8.2 REQUEST FOR USER CERTIFICATION. Division users of TME who 
feel that their equipment may qualify for User Certification 
authority under any of the categories mentioned above are 
responsible for requesting that authority, via memorandum, to 
Calibration Laboratory. The Calibration Laboratory will review 
the request in terms of equipment usage, calibration support 
equipment requirements, calibration procedures and training 
requirements. Based on the results of the review, the 
Calibration Laboratory will then determine if User Certification 
is appropriate. 

8.3 USER CERTIFICATION REQUIREMENTS. Where User Certification 
is approved, specific conditional requirements pertaining to 
personnel qualifications, equipment control and performance 
monitoring will be defined in writing by the Calibration 
Laboratory. These requirements may include, but not be limited 
to, the following: 

a. Documented training (formal/OJT) and/or experience. 

b. Scope of authority. 

c. Testing and examination of personnel. 

d. Instructions/procedures/guidelines to be followed. 

e. Random monitoring and/or audits of certified personnel. 

f. Reports and data pertaining to calibrations performed. 

g. Re-certification procedures. 

h. Conditions under which certification may be revoked . 

i. Period of certification. 
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CHAPTER 9

SYSTEM CALIBRATION PROCEDURES

9.1 INTRODUCTION. This procedure describes the request and
review method, conditions and responsibilities for acquiring
system calibration services and/or delegation of such authority
to the user by the Calibration Laboratory. System calibration
services are provided by the Calibration Laboratory for equipment
belonging to the Division when so requested by the user and
approved by the Calibration Laboratory. Normally, systems are
calibrated on-site. Conditions may exist where on-site
calibration is not possible due to calibration accuracy ratio,
environmental conditions and limited portability of calibration
standards. In such cases, these systems/system components will
require laboratory calibration support.

9.2 SYSTEM CALIBRATION CONDITIONS. TME shall be considered as a
"System" and calibrated as such when any of the following
conditions exist:

a. Items defined as Automated Test Equipment (ATE) or
Semi-Automatic Test Equipment by NAVSEAINST 4734.1 .

b. Any array of instrumentation that is interfaced through
adapters, cables, dividers, switches, amplifiers, or other means
for the purpose of monitoring, measuring or controlling any test
parameter(s) and where removal of any single unit would render
the calibration of the unit or system invalid.

c. An interfaced configuration of multiple TME dedicated to
and used in support of specific long term test. Under normal
usage conditions, TME comprising such a system would be
calibrated as "stand alone" items.

9.3 SYSTEM CALIBRATION REQUESTS. Division organizations using
TME that they feel may warrant system calibration are responsible
for notifying the Calibration Laboratory of their requirement.
Organizations shall send written notification to the Calibration
Laboratory requesting system calibration services along with
applicable drawings, schematics, test and facility requirements
necessary to determine feasibility of system calibration. The
Calibration Laboratory will review the request and determine the
appropriateness and feasibility of system calibration based on
the above conditions.

9.4 USER CERTIFICATION. Normally, system calibration is
performed by Calibration Laboratory personnel, however,
conditions may exist where it is more appropriate for the user to
perform calibration of specific systems. This may be due to the
complexity or uniqueness of the system, special training or
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certification requirements and other extenuating circumstances. •
Where User Certification is deemed appropriate, certification of
personnel is to be accomplished in accordance with the User
Certification Procedures (Chapter 8).

9.5 SYSTEM CALIBRATION GUIDELINES.
services are appropriate and agreed
guidelines apply:

Where system calibration
upon, the following

a. The using activity shall provide:

(1) A calibration procedure and/or assistance in
development of a calibration procedure, as required~

(2) A copy of the system calibration software, as
appropriate, to be retained by the Calibration Laboratory and
used in the calibration/re-verification process.

(3) Assistance in the operation and calibration of the
system as required and mutually agreed to the Calibration
Laboratory.

(4) A complete inventory of instrumentation comprising
the system, listed by manufacture, model number and serial
number.

(5) Proper maintenance of records as required by the
Calibration Laboratory to control instruments assigned to the
system.

(6) A technical point of contact to address questions
and/or problems associated with the system.

b. A calibration history log book shall be maintained by
the user for each system under their cognizance. As a minimum,
this log shall contain:

(1) Manufacture, model and serial numbers of each item
comprising the system.

(2) Chronological record of broken Bor seals and
supporting reasons.

(3) Record of all repair actions and date performed.

(4) System re-verification actions and dates.

(5) Calibration date and due date.

c. TME assigned to a system may be removed to serve as
stand alone equipment provided:

9-2
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(1) The instrument has been calibrated by the
Calibration Laboratory and bears a valid and current calibration
label. .

(2) All necessary log entries are made indicating the
instrument has been removed from the system.

(3) Re-verification procedures have been executed prior
to placing the system back in an active status.

d. If there is an equipment failure, TME of the same
manufacture and model number may be placed in the system to
minimize downtime or aid in failure analysis. Re-verification of
the system is required after such action and appropriate entries
made in the system log.

e. The Calibration Laboratory is to be notified of any
change or alterations to equipment comprising a system or if
there are any modifications and/or changes to the calibration
software.

f. The Calibration Laboratory will maintain complete
calibration history information for the system in the Division
calibration recall system.

• g. Calibration recall cycles for all ATE and systems will
be established by the Calibration Laboratory in accordance with
NAVSEA OD 45845 and commensurate with the using activities
requirements .

•
9-3
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APPENDIX A

CALIBRATION DELIVERY RECEIPT FORM

CALIBRATION DELIVERY RECEIPT
NWSCC 48SS118 (REV 10188)

DAn ICUSTODIAN

ITEM EQUIPMENT DESCRIPTION

1.

2-

3.

4-

5.

8.

7.

I.

9.

10.

11.

12-

13.

14-

15.

18.

17.

,1.

19.

20.

21.

22-

23.

24.
.' .

25.

.~ECEIVED BY
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APPENDIX B

INSTRUMENT STATUS REPORT FORM

INST'RUMENT STATUS REPORT
NAVSURFWARCENDl 10110110 (Rw. 11-991

COOE IIUILDINO ITO CODl!

~ ,,,. foIIowitJIIllD _

IlULDINO

•

•

./e: NO. UlllDO) NO. - LAI_
-UU N...-....,.. -.ow _ Ul_

c:ou.- PIUAI.

1. EQUIPMENT TRAN_ED TO CUSTODIAN

CODE BLDG.

2. EQUIPMENT TRAN_AEO OFI'-CENTUl.

3. EQUIPMENT A£T\JRNED 'ft) Rl\CTOAVo

4. EOU_ENT IN "INACTIVE lmIaUS"o

50 EQUIPMENT TO BE TAANllJ'ERAED TO ··USER

CAUBRATION" 81lIa'Us.

e. EQUIPMENT SUJlVEYEO OR SCRAPPED.

7. EQUIPMENT lDST.

B. 0Tl4~
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APPENDIX C

TIME REPAIR RECORD FORM

TaME REPAIR RECORD
1IMlICC..vz 11H11

PREPAAeR

NOMENCLATUAE

MOML

ICOOE

IS1!RIAL NO.

SECTION IICUSTOMER OAT!:

SVSTf:M

MANUP'ACTUAEA

S&Cfl.o. NO.

•

PROCEDURE NO.

STATE FIRST INOICATlON OF TAOUBUE/P'AILUAIl

oeSCRIBE TAOUBLE/FAILUAE

STATE: PROBABL.E CAUSE

CHARGE NO. (lid_f)

IDENT'FIY PARA,O"APH/fAIILE/Snp/&Tc.

SECTION II

•

oEseR 181! ACTION TAKDt AND DISPOSITIOfrrt OF FAILED ITEMS (ld~nrIfYplece,.,.a u: N""/SdNfnatlc
R.~_I¥t,",o,,'NfNSNKlfT·1

o SEE CONTINUATION SHUT o TOTAL

STATE RECOMMENDATION/REMARKS· DID ACTION CORRECT PROBLEM'

REPAIR AUTHOAIZIED BV

RECALIBRAT'ON RECOMMENDED DyES OND

COMPLETED BV
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APPENDIX D

EQUIPMENT RESTRICTED FROM USE FORM

EQUIPMENT RESTRICTED FROM USE
NWSCC 4734/2 (6-91)

DATE

PENDING

o CAUBRATION
o REPAIR
o MODIFICATION
o LOCAL FABRICATION
o AUTHORITY FOR USE
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APPENDIX E

NO CALIBRATION REQUIRED REQUEST FORM

NO CALIBRATION IEQUIRED REQUEST
JUMIURFWAIlCENDIV 10110112 1Rw. 1-891

~: A No CaIIbrMIon ReQutrM CNCR) ................. oompI on eech ...-n of" M ••• ldrwmeM EqI'pment mn) far which NCR__ .. ...~by-~__or _wholl• ...-."to_........,.---'
-'-NCR_IIlI__"""' ..... - ....... In -I.-..av--but--.....__..-----~..__Th••~. uncMr _Ich__ I• .,.",...." ng__... Upon -'Pt of"''' _ Code 6lIU will
........ _ ~"'on-..~ _Ingty ."" ........ with .. NCII ,_ to__no _ n. NCR 1 _1
-..._ fM:: ......-of_ln_...._It ..__ only'" ..... An _dnac_ ,_
8IC_lmu.....__.. _Jdng_NCRI__~v1-.. ThIINCII.._ .. _onty.cIOng --.

dD_~_ ...._, _I'of_ ......... _ .......--,to .. _an ln tonolf#t

__-.,J'C • _,_. Code 6lIU ,, ...1..... to e«npIy with ..... requt-.t ... vloI_ of NAVlIeA METCAL_e.m. A ..~_of ..._to__or_..._--..._...... It ..-._.

BLDG: _

FftOM: !ORO CODEI _

TO: _

BLDG: _ CAL EQUIP CUSTODIAN CODE: _

1.~ _ -inti -.. ... _ In. NCII clu. UJ __-:

ITEM ID£NTlFlCATION:

2.NCA_........._-..I.~--to__----rl-In_-ThII---- ........
__ u.. In • NCR __ wm not -.I_v__uct qu.lJty.

3. o-oriIM In _, how .... d_ I. _

MANU~MODEL Na.

I~

•

•
8IrDIA1'\ME OF A2OU-.nNQ OFFICIAL
f_ ... - ", Prr1/ect Mt/r.1

wmI! OF 1I1laue.T

'FOil CALIBIUn10N UW lIUI ONLYI

Pn>c__ by on _
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APPENDIX F

INSTR1JMENT OUT OF TOLERANCE NOTICE (OTN) FORM

INSTRUMENT OUT-OF-TOLERANCE NOTICE (OTN)

,!PF__--=__~-===--=!--------_I.O-TN-NO-.--------
FROM 1'f0
!!The~f~OI!!lllowlllll!-ng~Ustli!led~lnstJu""·m·e-nts belonging to your ectlvlty failed to meet manufacture's specifications during caUbration.

SERVICE!
CALIBRATION MANUFACTURER MODEL SERIAL NO. NOMENCLATURE

NO.

" is your responsibility to maintain a program to react to oul-of·tolerance notices issued to you as required by NAVSURFWARCEND/V'
CRANEINST 4855.20. This Includes analyzing the effect otequipment erroron the acceptability ot material orvalidity ofdata recorded.
The attached data is the Oul-of-tolerance data taken during calibration and is torwarded to assist you In making this determination.

Results of your review must be forwarded to Deooe 6034 0 SMCCN-IOE within five working days of date of this memo.

S1GNAlURE__ IDATE

REVIEW RESULTS RESPONSE

TO DCODE 6034, BLDG. 39

o CODE SMCCN-IOE. BLDG. 13

COMMENTS

•
SIGNATURE (Custodian)

NAVSURFWARCENDIV 43U173 (REV. 5/99)
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NAVSURFWARCENDIVCRANE INSTRUCTION 4855.4

From: Commander

Subj: SHELF-LIFE MANAGEMENT

Ref: (a) NAVSURFWARCENDIVCRANEINST 4855.1, Quality System
(b) 000 4140.27-M, Shelf-Life Management Manual
(c) Fed-Std-793, Depot Storage Standards

Encl: (1) Shelf-Life Management Program

1. Purpose. To document a program for identifying and
controlling age sensitive material in accordance with the
applicable requirements and guidelines of references (a)
through (c).

2. Scope. This instruction applies to Naval Surface Warfare
Center, Crane Division (NAVSURFWARCENDIV Crane) Crane, Indiana
site organizations that procure, receive, store or use shelf-life
materials.

3. Policy. The Division will procure, process and control
shelf-life materials to assure they perform satisfactorily in
service.

4. Action

a. The Supply Directorate shall establish appropriate
controls to prevent deterioration, damage, degradation, or
unauthorized issuance of shelf-life materials in storage in
accordance with the applicable requirements of enclosure (1).

b. Directorates shall assure that shelf-life materials are
properly controlled to ensure the integrity of their products and
services in accordance with the applicable requirements of
enclosure (1) .
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c. The Quality Management Office (Code QMO) shall maintain •
this instruction, and evaluate compliance and provide guidance on
the implementation of the requirements in enclosure (1).

w. E. SHOTTS

Distribution:
List A1, A3, C1
AFGE 1415
FOP 158
051 FILES
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•
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SHELF-LIFE MANAGEMENT

PROGRAM

Enclosure (1)
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CBAPTER 1

INTRODUCTION

1.1 PURPOSE. This instruction documents the Shelf-Life
Management Program at the Naval Surface Warfare Center, Crane
Division (NAVSURFWARCENDIV Crane). The procedures contained in
this instruction help accomplish the following:

a. Reduce the quantity of shelf-life materials declared
excess due to age.

b. Reduce the generation of hazardous waste.

c. Reduce the costs associated with management of Type II
(extendable) shelf-life material.

d. Reduce the costs associated with the replacement of
expired shelf-life material within an end item.

1.2 DISCUSSION

a. Material whose serviceability changes over time is to be
identified and controlled to prevent damage, deterioration,
degradation, or unauthorized issue. Effective management of
shelf-life material maintains the requisite level of stock
availability and minimizes the risk of shelf-life material
expiration prior to issue and use. Because shelf-life materials
require special management with attendant additional costs, the
designation of material as shelf-life is to be held to a minimum.

b. Shelf-life material is material that possesses
deteriorative or unstable characteristics to the degree that a
storage time period must be assigned to assure that it will
perform satisfactorily. Shelf-life materials are categorized
into two types:

(1) Type I - Material having a definite (non-extendable)
period of shelf-life established by empirical and technical test
data.

(2) Type II - Material assigned shelf-life time period
that may be extended after the completion of prescribed
inspection, test and/or restorative action .

1-1
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CBAPTER 2

GENERAL REQ~IREMENTS, PROCED~RES AND RESPONSIBILITIES

2.1 SUPPLY DIRECTORATE. The Supply Directorate is responsible
for the procurement, receipt, storage, and management of
shelf-life material within their stores; and the issuance of
shelf-life material to using directorates.

2.1.1 Acquisition personnel, as part of the contract and
procurement practice, shall:

a. Assure that purchase requisition records for
shelf-life materials are properly completed, i.e. requisitions
for shelf-life materials contain an inspection indicator code of
"Y" indicating a requirement for receipt inspection.

b. Assure that purchase documents for shelf-life
materials include a clause to require correct shelf-life
information and marking; and a requirement that upon receipt, the
material will have no less than 75% of its shelf-life remaining.

c. Assure that vendors and suppliers complete a Material
Safety Data Sheet (MSDS) for shelf-life materials; maintain a
copy on file and forward a copy to the requesting directorate.

d. Participate, when requested, as a member of Material
Review Boards (MRBs) involving non-conforming shelf-life
materials to assist in appropriate disposition.

2.1.2 Material Management personnel shall:

a. Inspect incoming shelf-life material for:

(1) Adequate remaining shelf-life.

(2) Transportation and handling damage.

(3) Signs of deterioration (e.g., leaky containers,
evaporated contents, and broken seals).

b. Reject and return to vendor any shelf-life materials
received with less than 75% of the assigned shelf-life remaining
at time of receipt. National Stock Number (NSN) items are exempt
from this requirement .

2-1
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c. Prepare an appropriate discrepancy report for each •.
instance of nonconforming material in accordance with applicable
procedures. When the disposition is "Return to Vendor", prepare
either a Report of Discrepancy or Product Quality Deficiency
Report in accordance with applicable procedures.

d. Ensure shelf-life containers are affixed with a
shelf-life label prior to storage or issue. If shelf-life
containers are not affixed with a shelf-life label, prepare and
apply labels containing the following minimum information:

(1) For Type I shelf-life material, use a red label
and identify the disposal date.

(2) For Type II shelf-life material, use a white label
and identify the manufacture/cure date, and the inspection/test
interval.

e. Develop, maintain and update inventory records for
Supply managed shelf-life materials.

f. Ensure shelf-life materials issued for use have not
exceeded their assigned shelf-life and do not display undue
indications of deterioration or damage.

g. Document and implement a purging and disposal process
so that unserviceable and/or non-extendable expired shelf-life
materials are purged from stock.

h. For material stored in the Automated Storage Retrieval
System (ASRS), review the weekly report from the Mini Load
Computer System (MLCS) of shelf-life material that has 30 days or
less of shelf-life remaining to determine if the material has an
extendable shelf-life code, and:

(1) If the material is extendable, determine if the
material is still in serviceable condition. If so, extend the
expiration date by adding a new expiration date to the record
through the MLCS; prepare and apply a shelf-life extension label
in accordance with paragraph 2.2f(4).

(2) If material is not extendable or is extendable but
not serviceable, pull material from the location upon expiration
and notify the Traffic item manager that the material has
expired.

•'~

2.1.3 Traffic item managers, upon notification that material has
expired, will, per applicable procedures, move the record to "H"
condition (unserviceable), prepare a disposal document, and send .'
material to the Defense Reutilization and Marketing Office for
disposal.

2-2
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2.2 DIRECTORATES shall:

a. Assign a shelf-life coordinator(s) at the appropriate
level within the organization to perform functions pertaining to
the management of shelf-life materials.

b. Establish and document controls necessary to assure that
only serviceable materials are used in production and test
operations.

c. Document actions taken to reclassify, exempt or
otherwise modify requirements for managing shelf-life materials.
Ass~re that tags, labels or other applicable markings reflect any
changes made (see paragraph 2.2f(4)).

d. Monitor the Consolidated Hazardous Material Program
(CHMP) to identify expired or expiring materials under Supply's
cognizance which are needed to meet production requirements. If
needed, request such material be issued. If material
acceptability is in question (i.e., material has expired or will
expire before use but is considered acceptable for a particular
application), forward appropriate supporting documents (e.g.,
customer approvals or engineering dispositions) along with the
request for material issuance .

e. Maintain information containing the nomenclature,
shelf-life (SL) code and the expiration date of material
currently on hand.

f. Inspect/test Type II (extendable) shelf-life material by
practical, end-use related tests to determine if the material
still meets the intended use. The shelf-life may be extended as
long as the item performs satisfactorily for the end-user's
needs. The following guidance and information is provided to aid
in making shelf-life extension determinations:

(1) For NSN items, organizations may use the monthly DOD
Quality Status Listing (QSL), available from Defense Logistics
Agency (DLA), to identify which materials can be extended and for
how long. The QSL contains the results of tests by Department of
Defense and General Service Administration (GSA) laboratories to
determine if type II shelf-life material may continue to be used.

(2) In-house inspections and tests are appropriate for
most material. Guidance for GSA managed items is provided in
FED-STD-793. Where descriptions of the specific inspections or
tests required to extend the shelf-life of particular materials
are not readily available, contact the Inventory Control Point
(Iep) of the material for storage standards or use individual
product specifications. Additional assistance can be obtained
from Military Service and Agency Administrators for the 000
Shelf-Life Program listed in 000 4140.27-M.

2-3
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(3) For most Type II material, shelf-life extension
tests are not complicated, do not require a laboratory, and can
be done on the spot by the user. They are usually nothing more
than visual checks for damage or deterioration. The criteria for
visual inspection to extend shelf-life is as follows:

(a) Unit, intermediate, and shipping containers
should be secure and free from leaks, rust or other contaminants,
dents, bulges or other distortion.

(b) Liquid products should be homogeneous solutions
with no separation, sediment, or other degradation of components;
contents should not have evaporated.

(c) Solid materials (e.g., powders) should be free
flowing with no significant water absorption or other
contamination.

(d) Aerosols/sprays should spray as designed.

(e) Markings should be securely attached, clear, and
legible.

(f) The material shall be capable of performing its
intended function.

(4) Upon determining that the shelf-life may be
extended, the person doing the inspection/test will update the
item tags, labels and markings to reflect the inspection/test
date, new expiration date and name of person conducting the test.
The following provides an example of a shelf-life extension label
that can be utilized for this purpose:

Manuf/Cure Date
Inspectffest Date
NewExp Date
Authority, Stamp or Signature _

g. When ordering shelf-life materials, ensure appropriate
shelf-life data is inputted to the Industrial Logistics Support
Management Information System (ILSMIS) electronic stub
requisition.

h. Segregate, identify, and maintain on-hand no more than a
3D-day supply, as practical, of shelf-life materials.

•

i. Review on-hand shelf-life materials for adequate and
correct marking and identification. Prepare and affix
appropriate shelf-life labels and/or extension labels in tIt.'-'.-
accordance with paragraphs 2.1.2d and/or 2.2f(4) to any material
that is not identified, or when the label is not clearly legible.
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j. Maintain a file of a completed MSDS for chemical shelf-life
materials in storage or usage.

k. Maintain surveillance of shelf-life materials to ensure:

(1) On-hand stocks are not beyond the expiration date.

(2) Shelf-life materials are serviceable.

(3) The quantity of shelf-life materials is limited to
that which is necessary to support a unit of production. A unit
of production should be a definable segment, .usually no greater
than 30 working days in length.

1. Prepare, in accordance with applicable procedures, and
forward to the appropriate action point a Discrepancy Record (DR)
for the disposition of shelf-life materials received in an
unsatisfactory condition, with an expired shelf-life or with an
unacceptable amount of remaining shelf-life.

m. Contact Public Works personnel for assistance in
handling or disposal of hazardous materials or questionable
shelf-life materials. Provide proper containers and packaging
materials and the expertise necessary to prepare hazardous
materials for disposal/pick up .

n. Provide justification, as requested by the Supply
Directorate, for maintaining pertinent shelf-life materials as
active stock items in stores.

o. When appropriate, perform an evaluation to assess the
need for recall of products discovered to have been produced
with, or contain, materials whose shelf-life (or cured
shelf-life) has expired or is expected to expire before the
intended service life of the product.

q. Advise the Supply Directorate when any shelf-life
material fails prior to the assigned expiration date.
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